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PART   XVI. 
REGIONAL   SURGERY. 

(Continued.) 


INTRATHORACIC    SURGERY.* 

(Heart  and  (Esophagus  Excluded.) 

Bij  JOSEPH  RANSOHOFF,  M.D.,  F.R.C.S.,  and  J.  LOUIS  RANSOHOFF, 

M.D.,  Cincinnati,  Ohio. 


I.   SURGICAL   DISEASES   OF  THE   PLEURA. 

Pneumothorax. — Pleural  cavities,  in  the  true  sense  of  the  word,  do  not  exist 
under  normal  conditions.  With  the  exception  of  residual  spaces  at  each  base, 
the  lungs  entirely  till  the  pleural  sacs.  It  is  only  when  the  space  is  distended  by 
air  or  fluid  that  a  true  pleural  cavity  exists.  In  the  pleural  space  there  exists  at 
all  times  a  negative  pressure.  An  opening  into  this  space,  either  from  within 
or  from  without,  gives  rise  to  pneumothorax,  the  air  entering  under  pressure. 
Pneumothorax  is,  as  a  rule,  due  to  a  penetrating  wound  of  the  thoracic  wall 
caused  either  by  a  bullet  or  by  a  knife  wound.  In  some  cases  pneumothorax 
results  from  a  fracture  of  the  ribs,  which,  by  producing  a  penetrating  wound  of 
the  lung,  allows  the  air  to  enter  fi'om  within,  or,  through  an  injury  of  the  thoracic 
wall,  permits  it  to  enter  from  without.  Pneumothorax  may  also  be  caused  by 
a  rupture  of  an  abscess  of  the  lung,  or  by  a  tuberculous  or  bronchiectatic  cavity. 
In  tliis  class  of  cases  the  pneumothorax  is  of  a  very  high  grade,  as  the  large 
amount  of  air  forced  into  the  pleural  cavity  causes  an  immediate  collapse  of  the 
lung  and  gives  rise  to  a  complete  pneumothorax.  Cases  of  this  natiu^e,  unless 
infection  occurs,  are  amenable  only  to  medical  treatment. 

The  extent  and  rapichty  of  development  of  pneumothorax  depend  upon 
the  size  of  the  opening.  When  the  aperture  is  large,  the  air  rushes  in  with  great 
velocity,  the  lung  collapses,  and  a  complete  pneumothorax  results.  If  the 
opening  is  smaller,  the  air  enters  but  slowly  and  a  part  of  it  is  forced  out  with 
each  inspiration,  as  the  lung,  not  being  completely  collapsed,  still  function- 
ates. In  case  the  perforation  is  small  and  runs  in  an  oblique  direction,  a 
valve-like  disposition  of  the  soft  tissues  may  take  place  and  the  further  entrance 
of  air  thus  be  prevented. 

In  the  more  severe  cases  of  pneumothorax,  an  effusion  of  blood  takes  place 
into  the  pleural  cavity  as  a  result  of  the  injury  of  the  thoracic  wall  or  of  the  lung, 
and  there  is  produced  a  haemopneumothorax.  Then  if,  in  addition,  infection 
occurs  and  pus  forms,  a  pyopneumothorax  is  developed.  In  cases  of  severe 
pneumothorax,  the  distention  of  the  thorax  is  extreme.     The  intercostal  spaces 

*  This  article  belongs  more  appropriately  in  the  early  part  of  the  preceding  volume,  but,  as 
the  authors  were  unexpectedly  prevented  from  finishing  their  work  at  the  time  when  the  printers 
reached  that  point,  it  was  thought  advisable  to  transfer  the  article  to  its  present  position. — 
The  Editors. 
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may  protrude  beyond  the  plane  of  the  ribs,  the  diapliragm  is  forced  down  to  a 
low  level  and  is  perhaps  iminobile,  the  heart  and  large  vessels  ai'e  forced  over  to 
the  opposite  side  of  the  thorax.  These  severe  cases  may  result  from  the  rup- 
tiu"e  of  a  tuberculous  or  bronchiectatic  ca\ity.  With  each  inspiration  a  com- 
paratively large  amount  of  an- in  the  ca\dty  is  forced  into  the  pleural  sac,  and, 
should  a  valve-like  cUsposition  of  the  walls  of  the  ca\ity  prevent  its  return, 
an-  under  great  pressm'e  may  be  present  in  the  plem'al  cavity. 

Symptoms  and  Prognosis. — The  symptoms  and  prognosis  of  pneumothorax 
depend  largely  on  the  presence  or  absence  of  infection,  on  the  degree  of  its  wu- 
lence  when  it  is  present,  and  on  the  complications.  In  slight  cases  there  are 
practically  no  symptoms,  and  the  patient  recovers  rapidly,  as  the  ah*  is  promptly 
absorbed.  In  one  of  the  author's  cases,  for  example,  an  extensive  unilateral 
pneumothorax  was  com})letely  absorbed  in  forty-eight  hom's.  In  strong  contrast 
with  this  are  the  cases  in  which  a  complete  one-sided  pneumothorax  develops 
rapidly  and  perhaps  produces  prompt  death.  Such  cases  of  death  are  due, 
it  is  thought  by  some,  to  an  inhibition  of  the  heart's  action  from  excessive  irri- 
tation of  the  vagus  terminals  in  the  plem-al  membrane.  The  heart's  action  is 
rapid,  irregular,  and  weak,  and  the  blood-pressure  is  low;  the  heart  itself  is 
displaced  to  the  opposite  side  and  its  action  is  therel^y  further  impeded. 
Respiration  is  seriously  embarrassed,  being  rapid  and  shallow.  Physical  exam- 
ination shows  a  marked  tympany  of  the  entire  side.  The  lung,  as  it  lies  collapsed 
in  the  costovertebral  groove,  manifests  no  vesicular  evidences  whatever  of  its 
presence.  In  case  infection  occurs  at  a  later  stage,  w^hich  is  likely,  symptoms  of 
sepsis  are  added  to  the  above-described  symptom-complex.  If  effusion  compli- 
cates pneumothorax,  succussion  sounds  may  be  heard. 

Pneumothorax  due  to  the  ruptm-e  of  the  wall  of  a  cavity,  tuberculous  or 
otherwise,  is  usually  ushered  in  by  a  sharp  pain  at  the  seat  of  rupture  following 
a  severe  paroxysm  of  coughing.  Collapse  may  take  place,  and,  in  many  cases, 
for  self-evident  reasons,  infection  occurs.  An  x-ray  examination,  in  these  cases, 
is  very  instructive.  (Fig.  1.)  It  shows  the  absence  of  the  lung  shadow  in  its 
usual  position  and  the  displacement  of  the  organs  of  the  mediastinum.  It  may 
also  very  clearly  show  the  low  level  of  the  diaplu-agm  and  the  displacement  of 
the  liver  or  spleen. 

The  very  severe  cases  are  often  promptly  fatal.  If  the  immecUate  outcome  is 
not  bad,  the  patient  has  a  good  chance  of  recovery,  provided  infection  does 
not  occur  and  causal  complications  do  not  forbid. 

Bilateral  jmeumothorax  caused  by  a  transverse  gunshot  wound  of  the  thorax 
is  nearly  always  immediately  fatal.  The  mild  cases  usually  recover  unless 
accompanied  Ijy  severe  symptoms,  so  that  the  prognosis  depends  in  great  measure 
upon  the  agent  that  causes  the  pneumothorax.  (Mde  article  on  "  Gunshot 
Wounds,"  Vol.  II.,  page  719.) 

Treatment. — The  wound  must,  of  course,  be  treated  aseptically  and  made 
surgically  clean.  Antiseptics  should  not  be  used  except  externally,  as  they 
cause  increased  irritation  of  the  exposed  pleural  surfaces  and  sometimes  induce 
severe  coughing.     The  wound  should  be  sealed  to  prevent  the  further  entrance  of 
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air  and  a  large  sterile  tlressing  should  be  applied.  If  the  enclosed  air  is  not 
quickly  absorbed,  it  may  be  aspirated.  The  lung  promptly  expands  when  the  air 
is  removed.  Rehn  has  made  very  exhaustive  researches  into  the  causes  of  dis- 
tm-bances  in  respiration  and  circulation  due  to  pneumothorax.  He  claims  that 
the  chief  danger  is  due  to  displacement  of  the  bronchi  of  the  sound  lung.  The 
pulmonary  ligament  which  extends  from  the  hilus  of  the  lung  to  the  diai)lu-agm 
is  placed  on  a  stretch  and  the  bronchial  veins  and  arteries  are  further  displaced. 
These  displacements  and  the  ]:)ending  of  the  arteries  and  bronchi  result  in  a  di- 
minished supply  of  both  air  and  blood  to  the  sound  lung.     He  suggests,  as  a  de- 


FiG.  1. — Radiogram  Sliowing  Complete  Left  Pneumothorax.      Dia])hragm  concave;    the  septum 
is  ijushed  to  the  right  side.      (From  the  jr-Ray  Laboratory  of  tlie  Cincinnati  Hospital.) 


sirable  therapeutic  measmT,  the  placing  of  the  patient  on  the  afflicted  side,  so 
that  the  bending  of  the  arteries  and  l^ronchi  may  bo  relieved  or  lessened  by 
the  weight  of  the  collapsed  lung. 

Hydi-othorax,  the  effusion  of  clear  fluid  into  the  })leural  spaces,  is  not  of  course 
due  to  inflammation.  It  occurs  in  the  course  of  the  general  anasarca  incident  to 
the  terminal  stages  of  heart  and  Iddney  affections.  If  it  is  so  excessive  as  to 
interfere  with  respiration,  the  fluid  should  be  asi)irated. 

Pleurisy  with  Effusion. — A  clear  serous  effusion  into  the  pleural  cavity  is 
often  the  first  stage  of  an  empyema.  It  may  be  due  to  one  of  many  causes.  In 
some  cases  it  is  of  undoubted  tuberculous  origin,  although  the  tubercle  bacillus 
can  rarely  be  found  in  the  exudate.  Inoculation  experiments,  however,  fre- 
quently show  the  tuberculous  nature  of  the  infection.  It  may  also  be  m^eta- 
pneumonic,  particularly  in  children.  These  cases  are  very  prone  to  run  by 
gradual  stages  into  an  empj^ema.  The  pneumococcus  is  usually  the  offending 
micro-organism.     Pleurisy  with  effusion  occurs,  in  some  cases,  in  the  course 
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of  acute  articular  rheumatism,  or  it  may  occiu*  in  the  course  of  any  of  the 
acute  infections.  The  cases  in  which  the  pleurisy  follows  one  of  the  acute 
infections  are  the  ones  which  most  often  terminate  in  empyema.  In  many 
instances  it  is  impossible  to  determine  the  etiological  factor.  It  seems  as  though, 
in  a  certain  percentage  of  cases,  cold  and  exposiu-e  are  predisposing  causes. 
These  cases  most  frequently  turn  out  in  the  end  to  be  of  tuberculous  origin. 

An  effusion  that  takes  place  in  an  adult,  without  apparent  cause,  and  without 
acute  symptoms,  should  always  be  suspected  as  ha^^ng  a  tuberculous  origin. 
In  the  recognition  of  tuberculous  pleurisy  with  effusion  cyto-diagnosis  deserves 
a  foremost  place.  Musgrave  analyzed  seventy-two  cases  at  the  Massachusetts 
General  Hospital  and  corroborated  the  rules  formulated  by  Widal,  viz.: — 

1.  A  predominance  of  lymphocytes  in  the  effusion  indicates  an  early  stage 
of  pulmonary  tuberculosis. 

2.  Predominance  of  polymoi-jjlionuclear  cells  indicates  an  acute  inflammatory 
process. 

3.  A  large  number  of  endothelial  cells  occurring  in  sheets  or  plaques  means 
mechanical  effusion  or  a  transudate. 

Pathology  and  Prognosis. — In  the  simple  cases  the  prognosis  is  mostly 
favorable,  the  effusion  being  spontaneously  absorbed  or  the  condition  being 
entirely  cured  by  a  single  tapping.  Serous  effusions  due  to  the  pneumococcus 
or  the  jjyogenic  cocci  are  merely  preliminary  stages  of  an  empyema.  An  ex- 
amination of  the  ])athological  conditions  in  these  cases  shows  an  acute  inflamma- 
tion of  the  pleural  siu-faces,  the  blood-vessels  being  injected  and  the  surfaces 
more  or  less  covered  with  plastic  lymph.  The  fluid  contains  fibrin  flakes  in 
greater  or  less  quantity.  The  microscopic  examination  of  the  fluid  shows  the 
presence  of  fibrin  and  of  numerous  leucocytes.  As  the  jDrocess  gradually 
merges  into  empyema,  the  lymphocytes  and  pus  corjDuscles  become  more  numer- 
ous. The  lung  is,  of  course,  more  or  less  collapsed  in  accordance  with  the 
amount  of  the  fluid. 

Treatment.— The  treatment  may  be  either  medical  or  surgical.  Effusions 
of  moderate  degree  may  undergo  absorption  without  surgical  intervention. 
But  if,  after  a  reasonable  attempt  has  been  made  to  secure  absorption,  the  fluid 
remains,  aspiration  is  urgently  indicated.  It  is  particularly  important,  in  cases 
in  which  the  effusion  has  taken  place  after  an  attack  of  pneumonia,  that  aspira- 
tion be  resorted  to  jjromptly,  for  the  fluid,  if  allowed  to  remain,  nearly  always 
l3ecomes  purulent.  When  the  exudate  has  reached  such  a  bulk  as  seriously  to 
hamjx'r  the  respiration  and  the  heart's  action,  immediate  aspiration  is  indicated. 

Empyema. — Empyema,  or  the  accumulation  of  pus  in  the  pleural  cavity, 
very  often  constitutes  a  later  stage  in  the  course  of  pleurisy  with  effusion. 
Transition  forms,  between  the  simple  clear  effusion  and  one  containing  fetid 
pus,  are  occasionally  met  with.  Empyema  occurring  as  a  primary  affection, 
without  the  j^receding  sei'ous  effusion,  is  observed  only  wlien  an  abscess  ruptures 
into  the  pleura  or  in  the  presence  of  pyaemia.  This  abscess  may  be  either  an 
abscess  of  the  lung,  or  an  abscess  of  the  bronchiectatic  variety,  or  a  subplirenic 
abscess.     An  abscess  of  the  liver,  or  even  one  of  the  kidney  or  the  spleen,  may 
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rupture  into  the  pleura.  A  primary  empyema  may  also  be  due  to  rupture  of  a 
caseous  lymph  node  or  to  an  ulcerative  process  in  connection  with  a  carcinoma 
of  the  oesophagus.  Then,  again,  in  certain  cases  it  may  be  due  to  penetrating 
injuries  of  the  thoracic  wall.  The  majorit}^  of  empyemata  are  metapneumonic. 
According  to  Bergeat  fifty  per  cent  of  all  empyemata  are  of  this  character;  of 
Morrison's  one  hundred  cases,  ninety-one  were  of  i)neumococcus  origin.  They 
occur  most  frequently  in  children.  The  pneumococcus  is  the  offending  micro- 
organism. The  prognosis  in  these  metapneumonic  empyemata  is  usually  favor- 
able, if  the  pus  is  promptly  evacuated  and  drainage  instituted. 

The  septic  empyemata  due  to  the  streptococcus  and  staphylococcus,  con- 
stitute another  class  of  cases  of  empyema.  They  are  very  malignant  and 
demand  active  and  radical  therapy.  The  disease  occurs  most  frequently 
during  the  course  of  one  of  the  acute  infections,  particularly  scarlet  fever.  At 
times  a  secondar}'  infection  of  the  pus  with  saprophytic  bacteria  occurs,  making 
the  prognosis  all  the  more  grave.  In  those  cases  in  which  empyema  compli- 
cates subdiaphragmatic  abscess,  one  may  expect  to  find  the  colon  bacillus  in  the 
pus,  which  in  that  event  gives  forth  the  characteristic  odor  of  the  germ.  In 
some  few  cases  the  amcrba  of  dysentery  is  found  in  empyemata  secondary  to 
liver  abscess. 

The  tuberculous  form  of  empyema  has  special  characteristics.  The  effusion, 
for  example,  is  often  hemorrhagic,  a  symptom  common  to  tuberculosis  and 
malignant  neoplasms  of  the  pleura.  These  cases  run  a  typical  course.  The 
fluid,  at  first  serous,  reaccumulates  quickly  after  each  tapping,  and  in  the  end 
becomes  purulent.  The  pleural  cavity  itself  is  studded  with  miliary  tubercles  and 
tuberculous  caseous  foci.  The  adhesions  and  the  thickening  of  the  pleura  are 
excessive.  The  process  is  of  a  progressive  nature,  and,  unless  surgical  inter- 
vention is  instituted,  the  patient  nearly  always  succumbs.  Even  after  a  radical 
operation  the  outcome  is,  naturally,  often  fatal.  In  case  the  adhesions  are 
dense,  there  will  probably  be  formed  a  limited  empyema  which  is  often  very 
difficult  to  diagnosticate  and  to  locate. 

Symptomatology.— The  symptoms  of  empyema  are  those  of  pleuritic  effusion, 
together  with  manifestations  which  point  to  septic  intoxication.  These  manifes- 
tations vary  according  to  the  nature  of  the  infecting  agent,  being  most  severe  in 
those  cases  in  which  the  micro-organisms  belong  to  one  of  the  virulently  septic 
varieties.  In  such  cases  the  prostration  is  great.  The  signs  conmion  to  pleural 
effusion  are  absolute  flatness  on  percussion  and  absence  of  vocal  and  tactile 
fremitus  and  of  the  breath  sounds.  The  diaphragm  assumes  a  low  level  and  is  im- 
mobile, and  the  mediastinal  organs  are  displaced  to  the  opposite  side.  Unless 
the  pus  is  evacuated,  the  patient,  as  a  rule,  succumbs.  There  are  two  ways, 
however,  in  whicli  spontaneous  recovery  may  take  place;  but  both  of  them  are 
uncommon.  The  pus  may  burrow  to  the  outside,  form  a  subcutaneous  abscess, 
and  rupture.  This  is  called  empijema  necessitatis  and  is  more  common  in 
children.  The  other  form  is  the  rupture  into  a  bronchus  and  the  discharge  of 
pus  tlirough  the  bronchial  tree.  This  rarely  has  a  favorable  outcome,  as  the 
prostration  from  the  violent  coughing  is  very  great  and  a  secondary  aspiration 
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pneumoma  may  prove  fatal.  However,  in  a  certain  number  of  cases,  recovery 
has  taken  place  in  this  manner.  In  another  class  of  cases  the  accumulation  of 
pus  becomes  encapsulated  and  the  fluid  alisorljed,  leaving  merely  a  mass  of 
chees}^  material  which  ma}-  in  time  lose  its  virulence.  This  is,  nevertheless,  a 
com.paratively  unfavorable  outcome,  as  the  patient  is  never  fully  restored  to 
health.  The  longer  the  pus  accumulation  is  allowed  to  remain  in  situ,  the  more 
remote  are  the  chances  of  permanent  recovery.  The  lung,  which  was  at  the 
beginning  merely  collapsed,  loses  its  expansile  powers  by  reason  of  adhesions, 
and  even  if  the  fluid  has  been  evacuated,  the  lung  cannot  expand.  Both  the 
parietal  and  the  Alsceral  layers  of  the  pleura  become  tremendously  thickened, 
so  that  the  lung  is  bound  by  firm  bands  to  the  costo-vertebral  gutter.     The 


Fig.  2. — Radiogram  of  a  Case  of  Empyema  of  the  Left   Side.     Note  the   concave  border, 
the  x-Ray  Laboratory  of  the  Jewish  Hospital,  Cincinnati,  Ohio.) 


(From 


pleura  forms  a  dense  mass  of  elastic  tissue,  tough  and  resistant,  which  the 
Germans  call  "die  Schwarte."  It  is  these  old-standing  cases  wliich  are  so  diffi- 
cult to  bring  to  a  succe.ssful  termination.  Even  in  recent  cases  of  empyema, 
the  purulent  effu.sion  is,  technically  speaking,  encapsulated,  .since  the  parietal 
and  visceral  layers  of  the  pleura  are  adherent  along  the  limits  of  the  pus-con- 
taining ca^ity.  This  is  of  importance,  since,  as  Koenig  first  pointed  out,  it  is 
impossible,  either  by  aspiration  or  by  open  incision,  to  produce  a  complete 
collapse  of  the  lung  and  consec^uent  pneumothorax. 

Dl\gxosls. — The  diagnosis  of  empyema  is  made  by  means  of  the  physical 
signs,  and  must  be  substantiated  by  aspiration.  There  are  some  cases  in  wliich 
the  fluid  may  be  a  trifle  cloudy  and,  on  examination,  show  man}-  leucocytes. 
Shall  these  be  considered  as  cases  of  empyema?  It  is  well  to  consider  them 
as  ordinar}'  serous  effusions  and  give  them  an  opportunit)'  to  reco^'er  with  tlie 
Aid  of  simple  aspiration.  In  most  cases,  however,  where  the  physical  signs 
are  associated  with  the  systemic  indications  of  sepsis  (namely,  high  temperature 
and  leucocytosis),  the  exploratory  aspiration  will  reveal  a  creamy  ]3us  laden  with 
virulent  bacteria  which  vary  according  to  the  etiology,  since  empyema  is  prac- 
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tically  never,  except  as  a  result  of  injury,  a  primary  disease.  In  old-standing 
cases  the  pus  may  be  sterile.  In  cases  of  lobar  pneumonia,  when,  after  the 
crisis,  the  temperature  runs  an  irregular  course  and  the  symptoms  of  sepsis 
continue,  empyema  should  always  be  suspected.  The  .r-ra,y  picture  will,  in 
many  instances,  clear  up  an  obscure  case,  as  the  accumulation  of  fluid  shows 
a  distinct  shadow.  In  some  instances,  owing  to  the  fact  that  cheesy  matter 
fills  the  abscess  cavity,  aspiration  will  fail  to  withdraw  any  fluid.  It  is  in  these 
cases  that  an  x-ray  picture  is  of  particular  value,     (Figs.  2  and  3.) 

In  a  differential  diagnosis  of  the  fluid  accumulations  within  the  chest,  the 
2-ray  is  a  most  valuable  adjunct,  to  be  used  in  corroborating  the  results  obtained 
by  physical  examination.     The  certainty  with  which,  for  example,  an  empyema 


Fig.  3. — Radiogram  of  a  Case  of  Pyopneumothorax,  on  the  Left  Side. 

tory  of  the  Cincinnati  Hospital.) 


(From  the  .r-Rav  Labora- 


can  by  this  means  be  distinguished  from  a  hydropericardium  is  shown  by  the 
comparison  of  radiograms  of  these  two  conditions.     (Figs.  2  and  4.) 

At  the  time  of  aspiration  an  etiological  diagnosis  should  be  made  in  everv 
case  by  culture  or  by  inoculation  experiments,  as  the  treatment  may  depend  in 
a  large  measure  on  the  nature  of  the  infecting  agent.  In  some  instances  it  is 
particularly  difficult  to  differentiate  empyema  from  subphrenic  abscess.  The 
history  of  the  case  is,  of  course,  valuable.  In  empyema  the  upper  border  of  the 
^uid  assumes  a  concave  level,  with  the  conca\aty  upward,  while  in  subphrenic 
abscess  the  border  is  convex.  A'-ray  pictures  are  particularly  \'aluable  in  this 
class  of  cases.  Whenever  there  is  a  possible  doubt  as  to  the  diagnosis,  aspira- 
tion should  always  be  practised. 

Treatment. — The  treatment,  in  every  case  of  empyema,  is  eai'Iy  evacuation 
of  the  pus.  The  more  desperate  the  case  the  more  positive  the  indications.  In 
cases  aj)parently  moribund,  the  patient  must  be  given  a  chance  and  it  is  sur- 
prising to  see  how  often  these  desperate  cases  do  well  after  free  drainage  is 
instituted.  The  usual  case  demands  a  partial  resection  of  one  or  more  ribs. 
Simple  thoracotomy  does  not  give  adequate  drainage,  as  the  s]:)ace  between  the 
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ribs  is  too  smaD  to  admit  an  adequate!}^  large  drainage  tube.  Contrary  to  the 
experience  of  most  surgeons,  Farquharson  ad\dses  simple  thoracotomy,  and 
reports  a  series  of  cases  successfully  treated  in  this  way.  There  is  one  class  of 
cases  in  which  simple  thoracotomy,  or,  at  times,  even  simple  aspiration,  may 
suffice;  that  is,  cases  of  early  metapneumonic  empyema  in  children,  in  which 
cases  aspiration  may  at  least  be  tried  once.  (A  valuable  method  of  continuous 
drainage,  recently  devised  by  Thiersch,  will  be  described  farther  on — see 
page  49.) 

Injections  of  various  antiseptics  into  the  pleural  cavity,  after  aspiration, 
have  been  repeatedly  tried  and  given  up.  Murphy  has  recently  recorded  some 
excellent  results  from  the  injection  of  two-per-cent  formalin,  in  glycerin,  after 
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Fig.  4. — Radiogram  of  a  Case  of  Hydroperieardiiim.     Note  the  clean  outline  of  the  shadow. 
(From  the  x-Ray  Laboratory  of  the  Cincinnati  Hospital.) 


preliminary  aspu-ation.  It  is  to  be  hoped  that  this  treatment  will  be  successful, 
for,  whereas  it  is  an  easy  matter  to  open  the  chest,  it  is  often  very  difficult  to 
obliterate  the  cavity  and  so  to  cause  the  opening  to  close. 

The  incision  into  the  pleura  is  followed  by  the  insertion  of  a  double-barrelled 
drainage  tube  of  quite  large  calibre.  It  should  be  retained  only  as  long  as  it 
may  be  required  for  the  drainage  and  closure  of  the  ca\dty.  In  some  instances, 
especially  in  children,  and  when  the  affection  is  of  an  acute  character,  a  prompt 
cure  follows  operation — as,  for  example,  after  one  or  two  dressings.  If  retained 
for  too  long  a  time  the  tubes  cause  discharge  and  hinder  a  cure.  In  fact,  they 
may  have  to  be  retained  to  eliminate  the  products  which  they  themselves  cause. 
They  should  be  gradually  shortened  as  the  cavity  fills  up.  As  the  opening  has 
a  tendency  to  close  before  full  pulmonary  expansion  has  taken  place,  recurrence 
of  the  empyema  often  happens  unless  this  precaution  is  taken.  In  place  of  the 
tube  a  double-flanged  hard-rubber  tunnelled  button  has  been  devised  by  Wilson. 
In  the  experience  of  the  writer  it  offers  no  advantage  over  the  tube. 

The  after-treatment  is  simple.     Except  in  cases  of  very  foul  pus,  irrigation 
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is  contra-indicated,  as  it  interferes  with  the  expansion  of  the  lung  and  may,  by 
irritation  of  the  pleura,  cause  paroxysmal  coughing.  Cases  of  sudden  death 
have  occurred  from  shock  following  extensive  irrigation  of  the  pleural  cavities. 
The  expansion  of  the  lung  takes  place  very  promptly  in  early  cases  and  occurs 
spontaneously.  When  the  expansion  does  not  take  place  promptly  it  must  be 
encouraged  by  breathing  exercises,  by  calisthenics,  or  by  blowing  into  Woulfe's 
bottles.  (See  p.  52.)  Aspiration  of  the  air  of  the  empyema  cavity  by  means 
of  a  funnel  placed  over  the  opening  and  connected  with  an  aspu'ator,  or  prefer- 
ably by  means  of  a  large  Bier  vacuum  cup,  has  a  distinct  tendency  to  cause  the 
lung  to  expand  by  direct  suction.  The  aspiration  apparatus  of  Bryant  (J.  D.)  * 
is  simple  and  effective,  bringing  about  a  cure  in  from  six  to  eight  weeks,  and 
lessening  the  duration  of  the  treatment  ''at  least  one-third."     (Abbe.) 

It  should  be  remembered  that  in  cases  of  empyema,  particularly  in  young 
individuals,  there  is  subsequently  a  marked  tendency  to  lateral  curvature  of  the 
spine.  As  soon  as  the  general  condition  of  the  patient  permits,  the  deformity 
should  be  corrected  by  properly  de\dsed  orthopedic  exercises.  In  cases  where 
the  ser^dces  of  a  well-equipped  orthopedic  establishment  are  not  available,  good 
results  may  be  obtained  by  having  the  patient  swing  from  a  horizontal  bar  or 
preferal:)h^  from  hanging  rings.  The  earlier  the  deformity  is  taken  in  hand,  the 
greater  is  the  probability  that  a  complete  correction  of  the  deformity  will  be 
secui'ed. 

Decortication. — In  old-standing  cases — often  called  empyema  inveterata — both 
the  parietal  and  the  visceral  layers  of  the  pleura  become  so  thick  that  the  cavity 
cannot  fill  up,  and  consequently  the  pus,  however  thorouglily  evacuated,  reaccu- 
mulates.  Strange  as  it  may  seem,  patients  with  large  unopened  empyemas  may 
go  about  for  a  long  time  in  comparative  comfort.  As  a  rule,  however,  they  show 
evidence  of  chronic  sepsis  which,  if  unrelieved  by  operation,  is  likely  to  prove 
fatal  within  a  year  or  two.  In  these  clu'onic  cases  special  operations  must  be 
de\dsed  to  cure  the  condition.  Until  1877  these  cases  were  considered  absolutely 
hopeless.  At  that  time,  after  the  introduction  of  the  operation  of  multiple  rib 
resections  by  Estlander,  the  ideas  with  regard  to  the  curability  of  chronic 
empyema  underwent  a  radical  change.  The  various  modifications  of  thora- 
coplasty by  Schede,  Quenu,  and  Jaboulay  served  only  to  make  the  mobilization 
of  the  chest  wall  more  complete  and  less  hazardous,  and  the  contact  of  the 
flap  with  the  retracted  lung  more  extensive.  These  operations  were  all  based 
on  the  erroneous  idea  of  the  permanent  disability  of  the  lung  bound  down  by 
adhesions  to  expand.  In  1893  Fowler  and  Delorme  elucidated  a  new  fact 
regarding  the  functional  value  of  lung  tissue  long  bound  down  by  fibrous  ad- 
hesions. It  was  that  the  power  of  expansion  is  not  lost,  and  that,  if  freed  from 
its  fetters,  the  lung  would  again  expand  and  functionate.  The  true  originator 
of  this  idea  was  probably  Cornil,  though  the  first  cases  were  published  by  Fowler 
and  Delorme.  The  fundamental  idea  of  the  operation  is  the  thorough  freeing 
of  the  lung  from  the  adhesions  which  bind  it  to  the  vertebral  colunm.     The 

*  Transactions  of  the  American  Surgical  Association,  vol.  xiv.,  1906,  and  Surgery,  Gynae- 
cology, and  Obstetrics,  1908,  vi.,  179-188. 
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tremendously  thickened  ]3leiira  whicli  the  Germans  call  'SSchwarte,"  must 
be  dissected  from  the  entire  surface  of  the  lung.  This  is  called  ''decortication." 
This  must,  of  com'se,  be  preceded  by  a  complete  thoracoplast}"  after  the  manner 
of  Estlander  or  Schede.  All  thickened  plem'al  scar  tissue  must  be  carefully 
dissected  away,  A  particular  featm^e  of  the  operation,  which  must  not  be 
neglected,  is  an  incision  cautiously  carried  tlirough  the  length  of  the  groove  or 
angle  of  reflexion  of  the  costal  and  pulmonar}-  layers  of  the  pleura.  If  the 
incision  is  limited  to  the  costal  part  of  the  angle  and  carried  downward  toward 
the  chest  wall,  there  is  no  danger  of  wounding  large  vessels  or  of  opening  the 
sound  pleiu'a.  It  ma}'  be  necessary  to  repeat  these  operations  many  times 
before  a  thorough  cure  is  effected.  However,  with  patience  a  successful  ter- 
mination may  be  expected  in  the  majority  of  cases. 

While,  in  cliikh'en,  empyemata  as  a  rule  heal  promptly  after  simple  opera- 


FiG.  .5. — Radiogram  of  a  Large  Empyema  after  the  Cavity  had  been  Filled  with  Thirty-three-per- 
cent Bismuth  Paste.    (From  the  a:-Ray  Laboratory  of  the  Jewish  Hospital  of  Cincinnati,  Oliio.) 


tions,  in  older  subjects  and  particular!}'  in  cases  due  to  tuberculosis,  there  is 
often  a  tendency  toward  clii'onicity  of  the  process.  Fistuhr  connected  with  a 
large  suppm'ating  empyema  cavity  continue  to  discharge  for  months  and  even 
years,  with  little  tendency  to  heal.  To  pre"S'eiit  this,  Beck  has  instituted 
the  practice  of  injecting  a  subnitrate  of  bismuth  vaseline  paste  (thirty-three 
per  cent).  From  120  to  800  grammes  of  the  mixture  ma}'  be  used  and  the 
injections  repeated  as  often  as  may  be  necessary.  (Fig.  5.)  Many  successful 
cases  have  been  recorded  ])y  a  number  of  American  and  foreign  surgeons, — 
cases  in  which  the  external  wound  healed  promptl}',  after  even  a  single  injection. 
Many  cases  have  likewise  been  reported  in  which  closm'e  was  effected  after 
thoracoplasty  had  failed.  Nemanoff  thus  reports  four  cases  from  Katjari's 
clinic  at  St.  Petersburg,  in  which  one  injection  was  sufficient  in  each  case  to 
effect  a  closure,  whereas  the  same  patients  had  been  treated  at  the  clinic  for  six 
months  without  success.     Ochsner  reported  fourteen  cases  to  the  American 
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Surgical  Association  in  1909,  in  all  of  which  operation  had  been  performed  with- 
out success.     In  twelve  cases  the  wound  healed  completely. 

Discission. — In  1903  the  author  published  a  new  featm-e  in  these  operations. 
It  is  evident  that  the  hemorrhage  and  shock  following  a  thorough  decortication 
of  the  lung  are  of  a  serious  character,  and  that  the  dissection  of  the  thickened 
pleura  is  a  tedious  and  hazardous  undertaking.  In  considering  how  these 
drawbacks  might  be  o\ercome  the  author  observed  that  an  incision  carried 
through  the  thickened  pleura  until  the  lung  tissue  is  reached,  widens  out  rapidly; 
this  widening  continuing  witli  each  inspiration  until  the  cut  becomes  a  broad 
groove.  This  widening  is  due  to  the  expansion  of  the  lung  and  the  tendency 
inherent  in  divided  scar  tissue  to  retract.  Where  one  incision,  carried  to  the 
lung  tissue,  widens  into  a  groove,  so  will  a  second  and  a  third  and  as  many  more 


Fig.  6. — Photograph  of  an  Endothelioma  which  Appeared  in  the  Form  of  a  Mediastinal  Tumor. 
In  size  it  was  as  large  as  the  liead  of  an  adult.  A  radiogram  of  this  tumor,  taken  during  the  patient's 
lifetime,  is  shown  in  Fig.  7. 


as  may  be  made.  Acting  upon  these  data  the  author  devised  what  he  calls 
discission  of  the  pulmonar}^  pleura  as  a  substitute  for  the  operation  of  decortica- 
tion. The  special  feature  consists  of  gridironing  the  pulmonary  pleura  with 
parallel  and  cross  incisions  made  at  distances  of  about  a  quarter  of  an  inch  the 
one  from  the  other.  Little  islands  of  thickened  pleura  are  thus  left  on  the 
surface  of  the  expanding  lung.  Even  during  the  course  of  the  operation  great 
expansion  of  the  lung  is  noticeable.  The  fundamental  idea  of  the  operation  is 
to  carry  each  cut  completely  through  the  thickened,  pleura. 

Neoplasms  of  the  Pleura. — The  neoplasms  of  the  pleural  cavity  are,  in 
the  majority  of  cases,  secondar}';  either  coming  tlirough  metastasis  or  spreading 
tlirough  the  thoracic  wall.  The  most  frequent  of  the  latter  are  carcinomata, 
which  spread,  through  direct  progression,  from  the  breast.  In  the  majority  of 
these  cases  the  new-growth  develops  in  the  scar^  as  a  reciUTence,  after  the 
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removal  of  the  primar}-  growth.  Such  recurrent  growths  are  rarely  amenable 
to  surgical  intervention.  Sauerbruch,  however,  since  the  perfection  of  his 
chamber,  has  operated  on  several  of  these  cases,  but  without  results  which 
warrant  the  general  adoption  of  the  operation. 

Both  carcinoma  and  sarcoma  are  observed  in  the  pleura,  their  appearance 
here  being  secondary  to  metastatic  growths  of  the  lung  from  neoplasms  in 
other  regions  of  the  body  (notably  the  long  bones  and  the  kidney).  The  only 
primary  neoplasm  which  is  seen  in  the  pleura  \\ith  any  frequency  is  endothe- 
lioma. This  form  of  tumor  was  first  described  by  E.  Wagner.  Lenhartz  and 
Lochte  have  collected  eighteen  cases.  The  tumor  begins  as  a  diffuse  thickening 
of  the  pleura  which  grows  with  great  rapidity.  When  the  endothelioma  springs 
from  the  mediastinal  pleura  the  tumor  assumes  the  form  and  produces  the 


Fig.  7. — Radios^ram  of  an  Endothelioma  of  the  Mediastinum.  Only  the  apex  of  the  right  lung 
is  visible;  the  left  lung  is  less  compressed.  The  patient  was  a  woman  forty  years  old.  At  the  post- 
mortem examination  the  superior  vena  cava  was  found  to  be  completely  occluded.  The  gross  specimen, 
much  reduced  in  size,  is  shown  in  Fig.  6.  (From  the  x-Ray  Laboratory  of  the  Jewish  Hospital  of 
Cincinnati.) 


symptoms  of  a  mediastinal  tumor.  These  tumors  often  grow  to  enormous  size, 
filling  one  side  of  the  chest  and  even  encroaching  on  and  compressing  the  other 
lung  and  the  great  vessels.  (Figs.  6  and  7.)  The  breathing  sounds,  when  the 
lung  is  thus  compressed,  entirely  disappear.  An  exudation  of  fluid  accompanies 
the  process  in  every  case,  so  that  it  is  with  difficulty  that  a  diagnosis  can  be 
made.  On  tapping,  the  fluid  is  nearly  always  found  to  be  blood-stained,  and 
some  small  pieces  of  the  tumor  may  come  away.  Here  it  may  be  well  to  state 
that  a  blood-stained  fluid  obtained  by  aspiration  invariably  indicates  either 
tuberculosis  or  the  presence  of  a  malignant  neoplasm.  The  diagnosis  can 
partially  be  made  by  the  rapid  development  of  the  process  and  the  extreme 
cachexia — phenomena  which  are  associated  with  very  little  if  any  fever.  Of 
course,  there  is  no  leucocytosis,  and  this  also  helps  in  arriving  at  a  diagnosis. 
The  therapy  is   merely  palliative,  as  no  operative    procedures  are    in  order. 
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If    the  accumulation    of    fluid   causes    severe    symptoms,    tapping    may    be 
instituted  as  often  as  necessary. 

Echinococcus  of  the  Pleura. — Echinococcus  of  the  pleura,  even  in  localities 
where  echinococcus  is  frequently  observed,  is  seldom  seen  as  a  primary  affection 
of  the  pleura.  It  may  be  secondary  to  echinococcus  disease  of  either  the  liver  or 
the  lung.  In  the  course  of  its  growth,  the  echinococcus  cyst  compresses  the 
lung,  displaces  the  heart,  and  may  even,  in  some  instances,  by  causing  absorption 
of  the  chest  wall,  reach  the  integument  in  its  onward  growth.  The  symptoms 
are  those  of  a  pleural  tumor,  as  the  disease  runs  its  course  without  fever.  The 
signs  are  usually  those  of  circumscribed  pleural  effusion.  On  tapping,  the 
characteristic  fluid  containing  hooklets  is  obtained,  and  the  diagnosis  is  easily 


Fig.  8. — Radiogram  of  an  Enormous  Hsemangioma  (Congenital)  of  the  Chest  Wall.  The  picture 
shows  indentation  of  all  the  costal  arches  on  that  side.  Death  resulted  from  an  escape  of  the  tumor 
contents  into  the  pleura.      (From  the  x-Ray  Laboratory  of  the  Jewish  Hospital  of  Cincinnati.) 

made.  The  fluid  contains  no  albumen,  this  fact  distinguishing  it  from  ordinary 
pleuritic  effusions.  The  prognosis  of  pleural  echinococcus  is  very  unfavorable, 
a  few  recoveries  having  followed  the  emptying  of  the  cyst  through  the  bronchi 
or  tlirough  an  ulceration  of  the  overlying  integument.  The  treatment  consists 
in  aspiration,  which,  as  in  echinococcus  cysts  elsewhere,  is  occasionally  followed 
by  recovery.  Injection  of  iodine  and  silver-nitrate  preparations  is  often  followed 
by  recovery.  In  most  cases,  however,  a  recovery  cannot  be  achieved  without 
thoracotomy  (with  or  without  rib  resection),  which  will  permit  the  thorough 
evacuation  of  the  fluid  and  the  daughter  cysts.  The  cyst  wall  should  be  treated 
with  silver-nitrate  solution. 

Tumors  of  the  ribs  and  costal  cartilages  and  at  times  even  of  the  overlying 
soft  parts  of  the  chest  wall,  by  growing  inward,  involve  the  pleural  cavities,  and, 
by  displacing  the  lung,  cause  more  or  less  severe  symptoms  of  compression  or 
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displacement  of  the  lung.  Fig.  8  illustrates  tliis.  It  is  a  radiogram  from  a  girl, 
seventeen  years  old,  with  an  enormous  congenital  ha^mangioma.  The  compres- 
sion of  the  ribs  and  of  the  entire  chest  wall  is  clearly  shown.  The  tumor  ex- 
tended over  the  whole  left  side  of  the  chest,  from  the  diapliragm  quite  to  the 
axilla.     Death  resulted  from  rupture  into  the  pleura. 


II.  WOUNDS  OF  THE  THORACIC  CAVITY  AND  ITS  CONTENTS. 

Wounds  of  the  thoracic  cavity  and  its  contained  structures  form  one  of  the 
interesting  chapters  of  military  and  civil  surgery.  The  injuries  due  to  pene- 
trating bullet  wounds  are  particularly  instructive.  (See  also  Vol.  II.,  p.  719.) 
The  observations  made  during  the  Boer,  Spanish- American,  and  Japanese  wars 
have  revolutionized  the  prevailing  ideas  with  regard  to  the  symptoms,  gravity, 
and  treatment  of  these  injuries.  This  is  largely  if  not  entirely  due  to  changes 
in  the  form  and  natui-e  of  the  i^rojectiles  used.  The  wounds  formerly  seen  were 
made  by  the  soft  lead  Inillet  at  comparatively  close  range.  These  terrible  wounds 
were  of  common  occurrence  in  the  Civil  and  Franco-Prussian  wars.  The  soft 
bullets  flattened  at  the  moment  of  impact  and  were  deformed  by  any  resisting 
tissue  encountered.  These  flattened  and  deformed  bullets  often  tore  tremendous 
holes  in  the  thorax,  splintering  the  ribs,  carrying  fragments  of  bone  with  them 
into  the  chest  ca^ity,  and  causing  multijile  injuries  of  the  heart,  lungs,  and  the 
mediastinal  structures.  These  soft  bullets  literally  tore  and  lacerated  their 
way  through  the  chest.  The  destruction  of  lung  tissue  was  very  great  and 
the  consequent  hemorrhage  speedily  fatal.  Wounds  of  the  heart  were  practically 
fatal  in  every  case.  In  addition,  pieces  of  clothing  were  frequently  carried 
into  the  chest  cavity,  thereby  further  comiilicating  the  condition  by  the  severest 
forms  of  infection.  This  se\'ere  form  of  injury  is  to-day  sometimes  seen  in 
civil  practice,  the  result  of  attempted  suicide  or  of  a  revolver  fight,  in  wliich  the 
same  sort  of  soft  bullet  is  used.  Still  more  terrible  wounds  were  made  by  the 
dum-dum  or  mushroom  bullet,  a  steel  jacketed  bullet  with  a  soft  lead  nose. 
This  bullet,  at  the  moment  of  impact,  assumes  a  mushroom  shape  and  is  capable 
of  causing  enormous  tissue  destruction.  Its  use,  however,  has  been  interdicted 
by  the  International  Peace  Congress.  The  arms  now  in  use  by  the  armies  of 
the  entire  civilized  world  throw  a  steel-jacketed  missile  of  high  velocity  and 
long  range.  Its  calibre  is  small.  The  effect  of  these  projectiles  is  entirely 
different  from  that  of  the  old  style.  The  ^vounds  of  ingress  and  egress  are  of 
small  size,  that  of  egress  being  little  larger  than  that  of  ingress.  The  velocity 
and  hardness  of  this  missile  are  such  that  it  is  practically  never  deformed  or 
deflected  from  its  coui'se.  Instead  of  causing  comminuted  fractures  of  a  rib, 
the  bullet  usually  bores  ii  clean  hole  and  splinters  of  lx)ne  are  not  often  carried 
into  the  lung  tissue.  The  old  form  of  extensive  laceration  of  the  lung  is  not 
often  seen;  instead,  the  bullet  l^ores  a  jjerfectly  clean,  smooth  channel  tlirough 
the  lung  tissue,  a  channel  which  tends  quickly  to  fill  with  blood  clot  and 
heal.     Owing    to    the  small  destruction   of   lung   tissue,  the    hemorrhage    is 
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much  less  severe  and  not  often  fatal,  unless  the  perforation  involves  the 
root  of  the  lung. 

Another  very  interesting  feature  is  the  fate  of  the  })ullet.  The  old-time 
bullet  usually  spent  its  force  in  entering  the  thoracic  cavity  and  often  did  not 
have  sufficient  impetus  to  regain  the  outside.  The  modern  high-velocit}'' 
projectile  almost  without  exception  forces  its  way  entirely  through  the  thorax. 
This,  of  course,  makes  a  difference  in  the  liabilit}^  to  infection;  for  the  bullet 
which  remains  in  the  thorax  is  likely  to  be  a  carrier  of  pyogenic  organisms. 

The  track  of  the  bullet  may  assume  any  direction — frontal,  sagittal,  or 
oblique.  Bullet  wounds  in  the  long  axis  of  the  lung  may  be  seen,  the  bullet 
entering  the  supraclavicular  or  intraclavicular  fossa.  This  is  due  to  the  prone 
position  frequently  assumed  by  the  combatants.  The  symptoms  are  not  at 
all  constant.  In  many  cases  the  injured  soldier  does  not  fall,  and  may  even 
continue  the  fight.  Occasionally,  aside  from  slight  pain  and  cough,  the  symp- 
toms are  practically  nil.  These  cases  are,  however,  the  exception,  as  the 
symptoms  are  usually  distressing,  perhaps  even  out  of  pi-oportion  to  the  damage 
done.  There  are  usually  some  dj'spncea  and  cyanosis.  The  latter  may  be 
absent  and  is  dependent  upon  the  amount  of  hemorrhage  into  the  pleura  and 
the  consequent  compression  of  the  lung.  In  cases  of  severe  hemorrhage  the 
dyspna^a  is  intense.  In  these  cases  the  patient  is  in  a  state  of  collapse  and 
displays  all  the  symptoms  of  severe  hemorrhage.  These  symptoms,  however, 
usually  disappear  in  the  course  of^  from  ten  to  fourteen  days.  Haemoptysis  is 
not  a  constant  symptom.  It  appeared  in  about  half  of  Kuettner's  series  of 
cases.  Tliis  symptom  is  of  little  prognostic  significance,  as  it  is  present  in 
many  mild  cases  and  may  be  absent  in  the  most  severe,  even  the  fatal  ones.  It 
may  be  evanescent  or  may  last  for  several  weeks.  Ha'mothoi^ax  is  present  in 
practically  every  case,  though  it  may  be  of  the  most  varying  degree.  As  a 
rule,  it  reaches  its  height  three  or  four  daj's  after  the  infliction  of  the  injury 
and  is  then  gradually  absorbed.  An  injudicious  movement  or  rough  trans- 
portation may,  however,  cause  a  renewal  of  the  hemorrhage  as  late  as  three 
weeks  after  the  receipt  of  the  injury.  As  ma}^  be  seen,  haemothorax  is  the 
most  constant  complication  of  injury  of  the  lung. 

Pneumothorax,  formerly  an  almost  invariable  complication  of  bullet  wounds 
of  the  chest,  was  very  rare  during  the  late  wars.  Kuettner  saw  it  only  four 
times.  At  the  moment  of  injury  a  variable  amount  of  air  escapes  from  the 
wounded  lung  into  the  pleural  cavity.  But,  owing  to  the  small  size  of  the 
bullet  wound,  it  is  small  in  amount  and  soon  becomes  absorbed.  The  lung 
itself  does  not  collapse  and  still  fills  the  pleural  space.  The  outside  wound  is 
usually  so  small  that  a  valve-like  action  of  the  soft  parts  occurs  and  effectually 
prevents  the  entrance  of  air  from  the  outside.  Emphysema  of  the  subcuta- 
neous tissues  is  seen  in  about  one-fifth  of  all  cases.  It  is,  however,  usually  of 
slight  degree  and  of  little  clinical  significance,  except  in  so  far  as  it  aids  in  point- 
ing conclusively  to  injury  of  the  lung. 

Empyema  is  one  of  the  rare  sequela^  of  modern  rifle-ball  wounds  of  the 
lung.     It  is  seen  only  after  great  neglect  in  cases  in  which  ojierative  inter- 
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ference  has  been  attempted.     Hernia  of  the  hnig  is  practically  an  unknown 
complication. 

In  some  cases  the  patient  is  carried  off  by  constantly  recurring  and  increas- 
ing hemorrhages,  due  as  a  rule  to  extensive  injury  of  the  lung  caused  by  rib 
splinters.  Secondary  hemorrhage  may  occur  as  late  as  three  or  four  weeks 
after  the  injury.  There  is  always  some  secondary  infiltration  of  the  lung  around 
the  bullet  channel.  This  is  usually  insignificant  and  causes  no  symptoms. 
If  excessive,  the  symptoms  may  resemble  those  of  pneumonia.  A  true  pneu- 
monia, however,  is  unknown. 

The  prognosis  of  small-calibre  rifle-ball  wounds  of  the  lung  is  most  favorable. 
Very  few  succumb,  usually  those  in  whom  injuries  of  the  large  vessels  at  or 
near  the  root  of  the  lung  have  occurred.  These  injuries  are  nearly  always  fatal. 
The  treatment  should  be  ultraconservative.  The  chest  should  be  enveloped 
in  sterile  dressings  after  the  site  of  the  injury  has  been  made  as  aseptic  as 
possible.  Morphia  should  be  given  to  control  the  restlessness.  Aspiration, 
particularly  in  military  practice,  should  not  be  used,  as  the  bleeding  quickly 
recurs;  and,  besides,  there  is  a  great  liability  to  infection.  Should  empyema 
occur,  free  drainage  should  be  promptly  instituted.  Absolute  rest  should  be 
strictly  enjoined  for  from  four  to  six  weeks  after  the  injury. 

The  story  of  bullet  wounds  of  the  lung  is  quite  different  in  civil  practice, 
as  the  large-calibre,  soft-lead  bullet  is  used.  In  these  cases  the  symptoms 
are  severe,  the  hemorrhage  is  great  owing  to  the  extensive  laceration  of  the 
lung,  and  infection  is  a  common  occurrence.  The  patient  is  usually  brought 
into  the  hospital  in  a  state  of  profound  shock,  with  intense  dyspnoea.  Pneu- 
mothorax of  large  extent  is  common.  The  free  air  in  the  pleural  cavity  may 
even  prove  salutary,  since,  by  causing  complete  collapse  of  the  lung,  occlusion 
of  the  visceral  wound  is  furthered. 

The  prognosis  of  these  cases  is  bad.  Of  twenty-one  cases  of  gunshot  wounds 
of  the  lung  admitted  to  the  Cincinnati  Hospital  in  the  years  from  1903  to  1908, 
fifteen  terminated  fatally.  Of  these,  many  were  brought  into  the  institution 
in  a  moribund  condition.  In  cases  of  this  nature  the  treatment  should  be  radical, 
as  the  only  hope  of  recovery  is  in  gaining  control  of  the  bleeding.  This,  of  course, 
is  best  accomplished  by  an  extensive  thoracotomy,  if  possible,  under  increased 
pulmonary  pressure.  The  lung  should  be  grasped  and  drawn  into  the  opening 
in  the  thoracic  wall  and  tightly  tied.  In  case  one  of  the  large  vessels  at  the 
base  is  injured,  an  attempt  should  be  made  to  suture  it.  If  this  is  unsuccessful, 
the  wound  should  be  tamponed.  Garre  advises  closure  of  the  thoracic  wound 
without  drainage. 

The  symptoms  of  stab  wounds  of  the  chest  are  similar  to  those  of  bullet 
wounds.  The  prognosis  is,  however,  not  so  grave,  as  the  amount  of  tissue 
destruction  is  usually  not  so  great.  Of  eighteen  cases  admitted  to  the  Cincinnati 
Hospital  during  the  same  period,  only  five  terminated  fatally.  In  stab  wounds 
the  liability  to  infection  and  consequent  empyema  is  very  great.  The  treatment 
is  the  same  as  that  of  bullet  wounds  of  the  lungs.  In  the  civil  injuries  of  the 
chest  occurring  in  his  service  at  the  Cincinnati  Hospital,  it  has  been  the  practice 
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of  the  writer,  after  thorough  steriHzation  of  the  wound,  to  seal  it  hermetically 
and  then  to  immobilize  the  injured  side  as  far  as  possible  by  strapping;  thus 
decreasing  the  probability  of  further  hemorrhage.  In  stab  wounds,  when  the 
hemorrhage  is  profuse,  thoracotomy  should  be  made  with  a  view  to  suturing 
or  ligating  the  wounded  lung.  While  sutures  of  the  lung  easily  tear  tlirough 
the  fragile  tissue,  little  pressure  is  necessary  to  stop  the  bleeding.  It  must 
always  be  borne  in  mind  that  the  blood  pressure  in  the  vessels  of  the  lung  is 
only  one-third  of  that  of  the  general  circulation. 


III.  ABSCESS  AND  GANGRENE  OF  THE   LUNG. 

Abscess  and  gangrene  of  the  lung  are  comparatively  infrequent  affections. 
Although  considered  by  most  authors  as  distinctly  separate  conditions,  the 
separation  of  these  diseases  seems  entirely  artificial.  The  occurrence  of  acute 
abscess  cavities  in  the  lung  is  due  in  all  cases  to  the  destruction  of  tissue.  If 
this  leads  to  the  formation  of  larger  sequestra,  a  gangrene  results;  but  if  the 
tissue  is  destroyed  in  small  particles,  we  have  an  abscess.  This  seems  to  be  the 
only  difference.  Both  Korte  and  Lenhartz  hold  this  view.  Abscess  and  gan- 
grene of  the  lung  occur,  in  by  far  the  greater  majority  of  cases,  in  males  during 
middle  life.  This  is  perhaps  due  to  their  more  iiTegular  habits  of  life,  their  over- 
indulgence in  alcohol,  and  their  greater  liability  to  exposure  and  consequent 
infection.  The  greater  number  of  cases  seem  to  follow  pneumonia,  either  lobar 
or  lobular;  more  frequently  the  latter.  Of  forty-nine  cases  reported  by  Tuffier, 
twenty-five  complicated  a  pre-existing  pneumonia.  In  some  cases  the  abscess 
undoubtedly  occurs  as  an  acute  secondary  affection  engrafted  on  a  previously 
existing  tuberculous  cavity.  A  secondary  form  of  abscess  or  of  gangrene  is  that 
due  to  the  rupture  of  an  old  bronchiectatic  cavity.  Abscesses  due  to  aspira- 
tion into  the  bronchus  or  to  the  entrance  of  a  foreign  body  are  not  so  common 
as  in  former  years.  This  is  due  to  the  perfection  of  bronchoscopic  technique 
by  Killian  and  Jackson,  and  to  the  power,  which  we  now  possess,  to  localize 
such  bodies  by  aid  of  the  x-ray.  In  this  way  foreign  bodies  are  removed  from 
the  lower  ail'  passages  before  infection  has  a  chance  to  occur.  Even  after 
foreign  bodies  are  coughed  up  or  removed,  the  abscess  may  persist.  In  one 
case,  operated  upon  with  recovery,  the  abscess  persisted  for  four  months  after 
a  peanut  shell,  which  had  caused  it,  had  been  expectorated. 

Abscesses  and  gangrene  of  the  lung  are  most  apt  to  follow  pneumonia  in  run- 
down and  debilitated  subjects  and  victims  of  Bright's  disease,  chronic  alco- 
holism, and  particularly  diabetes.  It  seems  that  the  more  debilitated  the 
subject,  the  greater  the  predisposition  to  gangrene  and  the  less  the  likelihood 
of  abscess.  In  some  cases  abscess  and  gangrene  follow  the  acute  infectious 
diseases.  In  such  cases  the  lesions  under  consideration  are  probably  due  to 
infectious  emboli.  Embolic  abscesses  of  the  lung  occurring  during  the  course 
of  septico-pysemia,  particularly  in  puerperal  cases,  do  not  often  come  under 
the  surgeon's  care,  as  their  course  is,  as  a  rule,  fatal,  no  matter  what  treatment 
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may  be  adopted,  ^^'hen  the  physical  examination,  and  particularly  that  by 
means  of  the  .r-ray.  shows  that  the  abscess  or  gangrene,  even  if  metastatic,  is 
limited  to  a  part  of  the  lung  which  is  accessible,  operation  may  be  undertaken 
to  save  life. 

In  some  instances  abscess  of  the  lung  follows  subplirenic  suppuration — 
either  abscess  of  the  liver  or  typical  sub})lirenic  abscess.  A  not  infrequent 
cause  of  abscess  and  gangrene  is  the  aspiration,  into  the  air  passages,  of  pus 
or  blood  which  has  been  dra^n  down  from  the  up}3er  air  passages  or  from  the 
pharynx.  Tliis  is  particularl}-  likely  to  occur  during  operations  (under  anaes- 
thesia) on  the  jaws,  the  tongue,  the  nose,  or  the  tliroat.  In  order  to  prevent 
this  it  is  wise  to  administer  the  anaesthetic  through  a  tracheotomy  tube,  care 
being  taken  to  pack  the  phar}Tix  in  such  a  manner  as  to  preclude  the  entrance 
of  blood  and  pus  into  the  air  passages.  Korte  has  reported  a  case  of  abscess  of 
the  lung  due  to  the  aspiration  of  water.  The  infectious  organisms  of  a  lung 
abscess  are  usually  the  pneumococcus,  the  streptococcus,  and  the  sta])liylococcus. 
When  the  abscess  develops  secondarily  to  subplirenic  suppuration,  the  colon 
bacillus  and,  at  times,  the  amoeba  of  dysenterj'-  may  be  found.  Occasionally  the 
abscess  is  due  to  influenza. 

In  gangrene  of  the  lung  we  have,  superimi^osed  on  this  infection,  the  pres- 
ence of  the  saprophytic  organisms  of  decom])osition.  A  lung  abscess  in  its  full 
development  is  a  regular  cavity,  filled,  in  most  cases,  with  yellow  odorless  pus. 
The  ^^•al]s  are  covered  with  granulation  tissue,  and  microscopically  a  zone  of 
connective-tissue  infiltration  may  be  seen.  When  the  abscess  has  persisted 
for  some  length  of  time  the  pus  becomes  very  fetid.  In  the  early  stages  of 
gangrene  there  may  be  seen  a  dark-brown  mass  of  necrotic  lung  tissue  in  the 
centre  of  a  large  irregular  cavity  with  ragged  necrotic  walls.  The  ca^dty  is 
usually  filled  with  a  foul-smelling  brown  fluid  containing  similar  particles  of 
lung  tissue.  Microscopically,  the  contents  of  the  abscess  ca\ity  are  composed 
of  pus  cells,  micro-organisms,  and,  above  all,  elastic  tissue.  In  contradistinction 
the  fluid  found  in  gangrene  contains  little  or  no  elastic  tissue,  as  it  disappears 
in  the  coiu'se  of  the  decomposition  of  the  lung  tissue  effected  by  the  saprophytic 
bacteria.  Crystals  of  leucin  and  tyrosin  are  nearly  always  j)resent.  Ai'ound 
the  focus  of  gangrene  or  the  abscess  cavity  is  found  a  reactive  inflammation  and 
a  hepatization  of  the  lung  tissue. 

By  far  the  greatest  nimiber  of  abscesses  and  foci  of  gangrene  occui'  in  the 
lower  lobe.  This  is  due  in  all  probability  to  the  poorer  blood-supply  and  also 
to  the  natiu-al  results  of  gravity.  Of  thirt3^-seven  cases  observed  by  Korte, 
twenty-eight  occurred  in  the  lower  lobe. 

Symptoims. — The  most  charactei'istic  form  of  abscess  or  gangrene  of  the 
lung  is  tliat  follo^^•ing  pneumonia.  The  fever,  which  before  has  been  regular 
or  perhaps  has  fallen  by  crises,  becomes  irregular,  higher,  and  intermittent. 
The  leucocytosis  is  usually  pronounced.  The  patient  displays  all  the  symp- 
toms of  the  most  profound  septic  intoxication.  The  prostration  is  great. 
The  changes  in  fever  are  accom])anied  by  chills  and  rigors.  The  coughing  is 
distressing  and  enormous   quantities  of  pus  are  usually  expectorated.     The 
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sputa,  in  abscess  and  in  gangrene,  are  different.  That  from  the  lung  abscess 
is  of  great  quantity  and  consists  of  an  almost  pure  yellow  pus.  On  micro- 
scopic examination  it  is  found  to  contain  micro-organisms,  pus  cells,  and  elastic- 
tissue  fibres.  The  sputum  of  gangrene  is  even  more  characteristic.  Its  odor 
is  strong  and  most  offensive.  It  has  a  sweetish,  sickening  (juality  which  is 
unmistakable.  It  is  usually  thin,  of  a  dark  greenish-brown  color,  and  is 
expelled  in  large  quantities.  Under  the  microscope  ha-matoidin,  leucin,  and 
tyrosin  crystals  may  be  found.  As  a  rule,  elastic-tissue  fil^res  are  not  found. 
The  pain  is  usually  not  marked.  The  most  frequent  complication  of  lung 
abscess  and  gangrene  is  the  secondary  involvement  of  the  pleura.  This  occurs 
in  a  large  majority  of  cases.  In  nearlj^  all  cases  there  are,  over  the  site  of  the 
abscess,  adhesions  and  an  obliteration  of  the  pleural  cavity.     These  adhesions 


Fig.  9. — Radiogram  of  an  Abscess  of  the  Middle  Lobe  of  the  Right  Lung.  Note  normal  lung 
shadows  above  and  below.  Spontaneous  recovery  took  place  by  (?)  rupture  into  a  bronchus.  (From 
the  a;-Ray  Laboratory  of  the  Cincinnati  Hospital.) 


are  salutary  in  their  effect,  as  they  prevent  the  general  infection  of  the  plem*a. 
These  form  the  most  favorable  cases  for  operation,  as  they  may  be  drained 
without  infecting  the  entire  pleura.  If  these  adhesions  do  not  occur,  the 
abscess  may  ruptiu-e  into  the  pleura  and  so  give  rise  to  a  putrid  empyema. 

The  physical  signs  are  not  typical  and  are  usually  those  of  cavities  in  general ; 
even  these  may  be  obscured  and  rendered  uncertain  by  the  presence  of  a  layer 
of  normal  lung  tissue  over  the  lesion.  The  Roentgen  ray  is  of  the  greatest  value 
in  diagnosticating  and  localizing  these  lesions.  (Figs.  9  and  10.)  Exploratory 
aspiration  should  not  be  done.  It  is  um-eliable  at  best  and  it  entails  a  great 
risk  of  infecting  the  plem-a.  If  done  at  all,  it  should  be  followed  by  immediate 
operation.  The  accm-ate  localization  of  these  lesions  is  of  paramount  import- 
ance, particularly  where  an  operation  is  to  be  done.  The  success  of  the  oper- 
ative treatment  of  these  cases  depends  largely  on  the  I'apid  completion  of  the 
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operation.     Consequently,  the  more  accui-ate  the  locaHzation  the  better  the 
prognosis. 

Prognosis. — The  prognosis  of  these  cases  is  very  grave,  and  if  they  are 
allowed  to  run  their  course,  death  usually  follows.  According  to  McArthur, 
eighty  per  cent  of  cases  of  gangrene  of  the  lung  die,  if  left  to  themselves.  Nearly 
seventy  per  cent  recover  after  operation.  The  presence  of  adhesions  makes 
the  prognosis  more  favorable  for  operation.  Their  presence  can  be  determined 
by  the  use  of  a  fine  aspirating  needle  introduced  a  short  distance.  The  absence 
of  movement  of  the  needle  with  respiration  shows  that  adhesions  are  present. 
In  the  absence  of  adhesions  the  movement  of  the  pulmonary  on  the  parietal 
jjleura  will  give  the  needle  a  rocking  movement.  There  are  several  ways  in 
which  recovery  may  take  place  without  operation.  For  example,  the  abscess 
cavity  may  open  into  and  discharge  its  contents  through  a  bronchus;    or  it 


Fig.  10. — Radiogram  of  the  Chest  of  a  Patient  who  had  Recently  Recovered  from  an  Abscess  of 
the  Right  Lung.  Note  tlie  presence  of  a  transverse  scar  in  the  middle  lobe.  (From  the  z-Ray  Labora- 
tory of  the  Cincinnati  Hospital.) 


may  break  into  the  pleural  cavity  and  form  an  empyema  necessitatis  and  so 
drain  to  the  outside.  These  relatively  favorable  results  are  so  rare  that  they 
are  never  to  be  awaited. 

Treatment. — The  only  rational  treatment  of  gangrene  and  abscess  of  the 
lung  is  immediate  operation — that  is,  an  operation  performed  as  soon  as  the 
morbid  states  can  be  accurately  localized.  The  prognosis  after  operation  is 
not  so  bad  as  it  ^^•ould  seem.  Korte  had  a  mortality  of  only  28.5  per  cent.  The 
proper  procedure  is  a  radical  evacuation  of  the  abscess  cavity.  The  patient  is 
anaesthetized,  if  possible,  in  the  Sauerbruch  chamber  (Fig.  170,  on  page  418  of 
Yol.  VII.),  or,  in  its  place,  a  Brauer  apparatus  may  be  employed,  although  one 
can  operate  without  it.  In  cases  where  the  expectoration  is  profuse,  there  is 
danger  of  suffocation  from  asph-ation  of  the  pus  into  the  bronchi.  Under  these 
circumstances  the  operation  should  be  performed  with  the  patient  prone  and 
the  head  properly  supjjortod  and  lower  than  the  chest.     In  a  patient  recently 
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operated  upon  by  the  writer  the  chloroform  mask  was  twice  greatly  soiled  with 
pus  from  the  abscess,  although  tlu;  operation  was  of  short  diU"ation. 

As  a  first  step,  one  or  two  ribs  are  resected  over  the  site  of  the  lesion.  The 
further  steps  in  the  operation  depend  upon  the  presence  or  absence  of  pleural 
adhesions.  If  the  lesion  is  adherent  to  the  parietal  pleura,  the  abscess  or 
gangrene  cavity  may  be  immediately  opened.  An  aspirator  is  thrust  into  the 
lung  tissue  to  localize  the  site  of  the  disease.  This  is  followed  by  a  grooved 
director.  After  this  the  abscess  is  widely  opened,  best  by  means  of  a  thermo- 
cautery. If  there  are  any  loose  sequestra  of  lung  tissue,  these  too  are  removed. 
But  any  attempt  to  remove  partially  adherent  sequestra  is  absolutely  contra- 
indicated,  as  copious  and  uncontrollable  hemorrhage  may  result. 

The  operation  is  concluded  by  inserting  a  large  drainage  tube  into  the 
cavity.  If  the  cavity  is  large  a  Mikulicz  drain  may  be  used.  In  case  the  pleura 
is  not  adherent,  one  of  several  procedures  may  be  followed.  Probably  the 
best  is  to  suture  the  two  layers  of  the  pleura  tightly  together  with  deep  inter- 
locking sutures  and  then  to  proceed  with  the  opening  of  the  abscess  cavity. 
If  the  case  is  not  one  of  great  urgency,  adhesions  may  be  obtained  by  packing 
with  iodoform  gauze  and  opening  the  abscess  a  few  days  later.  This  is,  however, 
not  a  very  wise  method,  as  the  production  of  adhesions  is  extremely  problem- 
atical and  an  extensive  pneumothorax  is  likely  to  result.  In  case  the  abscess 
cavity  cannot  be  absolutely  localized,  TufRer  has  adopted  a  very  ingenious  idea. 
After  resecting  one  or  two  ribs  he  peels  the  parietal  pleura,  without  opening  it, 
from  the  thoracic  wall.  The  hand  is  then  introduced  between  the  pleura  and 
the  chest  wall  and  the  entire  lung  is  palpated.  The  general  feasibility  of  this 
procedure  is  open  to  question.  A  more  detailed  description  of  the  operation 
of  pneumotomy  will  be  given  later. 


IV.   BRONCHIECTASIS  AND  PULMONARY  EMPHYSEMA. 

Bronchiectasis. — Bronchiectasis  is  one  of  the  end-results  of  chi'onic  bronchitis 
or  emphysema;  it  is  characterized  by  paroxysms  of  severe  coughing.  Its 
etiology  is  rather  complicated,  being  dependent  on  two  factors  which  act  to- 
gether. The  chronic  inflammation  destroys  the  elastic  tissue  of  the  bronchi, 
substituting  in  its  place  an  inflammatory  fibrous  tissue,  non-resilient  and  non- 
elastic.  The  paroxysms  of  coughing,  which  take  place  when  the  larynx  is 
closed,  exert  a  tremendous  intra-alveolar  pressure  and  cause  the  weakened  walls 
of  the  bronchi,  which  are  unable  to  regain  their  normal  size,  to  dilate.  In  the 
cavities  thus  formed  secretion  collects  and  further  dilates  the  cavity.  These 
secretions,  by  irritating  the  mucous  membrane,  excite  further  coughing  and 
further  dilatation,  and  thus  a  vicious  cycle  is  formed.  The  weight  of  the  re- 
tained secretions  also  tends  further  to  dilate  the  cavity.  Perforation  of  the 
bronchiectatic  wall  may  result  in  an  acute  abscess  or  in  pulmonary  gangrene. 

There  are  two  main  forms  of  bronchiectasis:  the  cylindrical  and  the  sac- 
cular.   The  cylindrical  bronchiectasis  is  a  more  or  less  general  process  involving 
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the  middle  and  smaller  bronchial  branches.  In  the  cut  sections  these  dilatations 
are  close  together,  largely  obliterating  the  lung  parenchyma.  This  process  may 
be  general  thi'oughout  both  lungs  and  may  involve  the  entire  bronchial  tree. 
These  are  not  surgical  cases,  as  they  are  not  in  any  way  amenable  to  siu*gical 
intervention.  Treated  by  inhalations  and  proper  hygienic  regulations,  such 
broncliiectatic  conditions  are  compatible  with  a  long  and  fairly  comfortable  life. 

The  saccular  bronchiectasis  is  the  form  which  particularly  interests  us. 
Involving  as  it  does  a  localized  portion  of  the  bronchial  tree,  it  is  amenable  to 
surgical  methods.  It  usually  begins  with  a  small  saccular  dilatation  of  the  end 
of  a  medium-sized  bronchus.  This  increases  in  size  at  the  expense  of  the  siu"- 
rounding  lung  parenchjina,  which  becomes  obliterated  by  a  chronic  interstitial 
pneumonia.  There  may  be  several  of  these  cavities  scattered  tlii'ough  an  entire 
lobe,  and  the}^  may  communicate  with  one  another;  or  a  number  of  small  cavities 
may  be  grouped  around  a  large  central  one.  A  further  interesting  form  of  bron- 
chiectasis is  that  which  follows  the  obliteration  of  the  lung  in  consec|uence  of  a 
chronic  interstitial  pneumonia,  usually  of  tuberculous  origin.  Here  the  sac- 
culation is  principally  due  to  the  pressure  of  the  retained  secretions.  In  still 
another  form  it  may  be  due  to  atrophy  of  the  lung  following  a  long  clironic 
empyema. 

Symptoms. — The  symptoms  are  characteristic.  The  coughing  is  most 
marked  early  in  the  morning,  when  the  patient  rises  from  the  recumbent  pos- 
ture. It  is  distinctly  paroxysmal,  and  is  followed  by  the  expulsion  of  quan- 
tities of  secretion.  After  expelling  the  sputimi  the  patient  may  be  fairly  com- 
fortable until  the  advent  of  another  paroxysm  of  coughing.  The  sputum  is 
purulent,  and,  if  a  secondary  infection  occurs,  it  may  possess  a  fetid  and  dis- 
gusting odor.  The  patient,  suffering  from  the  effects  of  constant  coughing  and 
of  sepsis,  gradually  loses  strength.     In  many  cases  gangrene  supervenes. 

Prognosis. — The  prognosis  is  grave,  as  sooner  or  later  the  disease  con- 
tributes to  a  fatal  termination. 

Treatment. — The  treatment  should  be  primarily  medical  and,  only  in 
extreme  or  otherwise  hopeless  cases,  should  surgical  treatment  be  considered. 
In  case  the  patient's  life  is  a  burden  and  he  is  continuously  and  steadily  losing 
ground,  operation  is  indicated.  It  must,  however,  be  remembered  that  the 
prognosis  is  entu'ely  different  from  that  of  primary  abscess  or  of  gangrene  of 
the  lung.  Of  fifteen  cases  operated  on  by  Korte,  eleven  succumbed  to  the 
immediate  effects  of  the  operation.  The  cavit}'  should  l)e  treated  like  any 
other  abscess  cavity  of  the  lung, — that  is,  it  should  be  opened  and  thoroughly 
drained. 

There  is  a  fan*  proportion  of  cases  of  intra-pulmonary  suppurating  cavities 
the  result  of  abscess  or  of  bronchiectasis  which  it  may  be  impossible  to  localize 
or  reach  for  di'ainage.  In  them  the  induction  of  an  artificial  pneumothorax 
with  au'  or  nitrogen  gas  may  be  attempted.  As  pneumothorax  sometimes 
causes  a  wound  of  the  lung  to  decrease,  so  the  condition  artificially  produced 
tends  to  cause  contraction  of  the  pus  cavity. 

Pulmonary  Emphysema. — Until  recently  pulmonary  emphysema  has  been 
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considered  purely  a  medical  affection  and  beyond  the  pale  of  surgical  therapy. 
After  exhaustive  research  Freund  concluded  that  the  dyspnoea  incident  to 
pulmonary  emphysema  is  partly  due  to  the  inability  of  the  thorax  to  keep  pace 
with  the  great  distention  of  the  lungs.  In  autopsies  of  emphysematous  subjects 
degenerative  changes  in  the  costal  cartilages  have  long  been  observed.  They 
are  of  a  nature  to  impair  the  elasticity  of  the  ribs.  Whether  the  condition  is 
primary  or  secondary  seems  immaterial.  The  dilated  lungs  completely  fill  the 
thorax,  which  does  not  allow  their  fiu'ther  expansion  during  inspiration.  This 
throws  the  entire  work  of  expansion  on  the  diaphragm,  which  is  unable  to 
perform  it,  and  the  consequence  is  severe  dyspnoea.  It  was  Freund 's  idea  to 
mobilize  and  increase  the  expansion  of  the  chest  by  dividing  the  costal  carti- 
lages near  the  sternum,  thus  permitting  the  latter  to  be  lifted  in  inspiration. 
A  varying  number  of  cartilages  is  divided — of  course,  symmetrically.  If  the 
relief  is  not  sufficient,  this  division  may  be  repeated  until  all  the  cartilages, 
from  the  second  to  the  tenth  inclusive,  have  been  divided.  The  pleural  cavity, 
of  course,  should  not  be  opened.  A  number  of  operators  have  resected  portions 
(from  one  to  two  inches  in  length)  of  the  upper  costal  cartilages,  including  a 
part  of  the  first  rib.  The  technique  is  simple  and  the  operation  not  hazardous. 
It  seems,  however,  that  after  simple  removal  of  the  costal  cartilages  regenera- 
tion may  occur,  and  it  has  therefore  been  deemed  necessary  to  remove  the 
perichondrium  with  the  cartilage.  Goodman,  in  the  first  of  his  four  cases,  saw 
this  regrowth  of  the  part  removed.  He  has  reported  four  cases  with  improve- 
ment in  each.  Seidel  has  collected  eight  cases  which  were  operated  on  for 
emphysema,  and  all  with  good  results.  In  six  cases  the  results  were  permanent, 
with  great  diminution  in  the  dyspnoea  and  cyanosis.  Though  this  operation  is 
too  recent  to  warrant  a  judgment  of  the  results,  it  seems  that  it  is  a  method 
which  should  be  tried  in  cases  in  which  the  symptoms  are  very  severe. 


V.   PARASITIC  AFFECTIONS  OF  THE   LUNGS. 

Actinomycosis. — Actinomycosis  of  the  lung  is  a  rare  condition  in  America, 
though  somewhat  more  common  in  Central  Europe.  I^ven  there,  fortunately, 
it  occurs  very  rarely.  Like  other  forms  of  actinomycosis  it  is  due  to  the  ray 
fungus,  and  is  particularly  common  among  people  working  about  grain  and 
cattle.  It  may  be  either  primary  in  the  lung  or  secondary  to  actinomycosis 
of  the  mouth,  tongue,  and  pharynx.  This  is  perhaps  the  more  common  form. 
When  primary  in  the  lung  the  infection  enters  through  inspu-ation  of  grain  dust 
carrying  the  minute  ray  fungus.  After  it  has  made  a  lodgment  it  may  follow 
one  of  two  coiu'ses: — It  may  cause  a  general  superficial  ulceration  of  the  entire 
bronchial  tree,  giving  rise  to  general  capillary  bronchitis;  or  it  may  begin 
with  a  superficial  ulceration  of  the  mucosa  of  one  or  more  of  the  small  bronchial 
radicles.  The  first  of  these  two  courses  is  very  rarely  observed,  and  the  con- 
ditions established  are  not  such  as  could  possibly  be  benefited  l?y  surgical  in- 
terference.    In  the  second  course  the  ulcerative  action  is  followed  by  a  peri- 
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bronchial  inflammation  of  the  surrounding  lung  parenchyma  and  the  formation 
of  bronchopneiunonic  consolidations.  These  lesions  frequently  merge,  forming 
one  or  more  larger  masses.  The  centre  of  the  mass  breaks  down,  and  thus  an 
abscess  cavity  is  formed.  The  periphery  of  the  lesion  presents  the  typical 
actinomycotic  infiltration, — an  infiltration  of  very  dense  fibrous  tissue,  con- 
taining, of  course,  the  active  ray  fungus.  One  of  two  things  may  now  occur. 
The  abscess,  breaking  into  a  large  bronchus,  may  discharge  its  contents  through 
the  bronchial  tree.  This  is,  however,  liable  to  be  followed  by  general  aspiration 
pneumonia.  Or,  progressing  further  by  new  infiltration  and  then  breaking 
down,  the  lesion  reaches  the  pleura  and  there  gives  rise  to  certain  changes. 
As  a  rule,  there  is  first  a  pleural  effusion  with  all  its  attendant  signs.  In  other 
cases,  however,  very  little  effusion  takes  place,  but  instead  the  pleural  cavity  is 
obliterated  by  dense  fibrous  tissue.  This  dense  fibrous  tissue  may  cause  a 
retraction  of  the  whole  side  of  the  thorax.  The  further  spread  of  the  actino- 
mycotic process  spares  neither  ribs,  soft  tissues,  nor  mediastinal  contents.  It 
may  ulcerate  into  a  blood-vessel  and  so  cause  a  generalization  of  the  process 
by  metastasis.  In  the  final  stage,  when  the  chest  wall  is  invaded,  fistulse  form 
and  discharge  upon  the  outside.  In  this  stage  the  picture  is  typical.  The 
chest  wall  is  retracted  and  is  the  seat  of  a  typical  actinomycotic  induration. 
Large  fistulas  discharge  their  contents  containing  the  ray  fungus. 

Though  the  coui'se  of  this  disease  may  extend  over  a  period  of  several  years, 
the  process  is  invariably  fatal,  unless  surgical  interference  is  resorted  to.  In 
the  embolic  form  multiple  lesions  are  found  thi-oughout  both  lungs,  and  the 
condition  is,  of  course,  beyond  the  reach  of  surgery.  Surgical  intervention 
is  also  of  no  avail  in  cases  in  which  the  pulmonary  lesions  are  secondary  to 
involvement  of  the  mouth,  pharynx,  and  upper  air  passages. 

Symptoms. — The  symptoms  are  in  no  way  pathognomonic.  In  the  first 
stage  the  physical  signs  and  the  symptoms  are  very  like  those  of  incipient 
pulmonary  tuberculosis,  and  that  is  the  diagnosis  which  is  usually  made.  The 
most  common  site  of  actinomycosis,  however,  is  in  the  lower  lobe,  while  that  of 
tuberculosis  is  in  the  apex.  If  the  sputum  is  carefully  examined,  the  ray  fungus 
will  probably  be  found  and  the  diagnosis  may  be  made  at  an  early  stage.  In 
the  later  stages  the  diagnosis  is,  of  course,  easily  made.  Before  any  operative 
interference  is  resorted  to,  the  lesion  should  be  accurately  localized  by  means 
of  the  physical  signs  and  the  x-ray. 

Prognosis. — Even  with  operation  the  prognosis  is  extremely  unfavorable. 
Karewski,  in  his  dissertation  in  1907,  stated  that  only  six  successful  cases  had 
been  reported.  To  these  he  added  two  more  out  of  five  on  which  he  had 
operated.  The  prognosis,  of  course,  depends  on  the  earliness  of  the  diagnosis 
and  the  thoroughness  with  which  the  disease  is  eradicated. 

Treatment. — The  treatment  is  entirely  different  from  that  of  abscess,  in 
which  condition  a  simple  opening  is  made  and  drainage  established.  In  acti- 
nomycosis, on  the  other  hand,  all  the  diseased  tissue  must  be  thoroughly 
eradicated  by  the  knife  and  thermo-cautery.  If  any  vestige  of  diseased  tissue 
remains,  the  process  will  continue.     Potassium  iodide  should  be  administered 


INTRATHORACIC  SURGERY.  27 

in  these  cases  (in  conjunction  with  surgical  procedures)  for  a  long  time,  as  by 
some  it  is  considered  effective  in  actinomycosis. 

Echinococcus. — In  America  echinococcus  of  the  lung  is  a  very  rare  disease. 
It  is  perhaps  most  frequently  encountered  in  Australia  and  in  certain  parts  of 
Germany  and  the  T>to1,  where  the  domestic  animals  live  in  close  contact  with 
the  farmer.  Echinococcus  of  the  lung  is  second  in  frequency  to  echinococcus 
of  the  liver.  As  in  other  forms  of  lung  disease  due  to  aspiration,  it  is  most 
frequently  found  in  the  lower  right  lobe.  It  usually  begins  as  a  small  cyst  in 
the  interior  of  the  lobe  and  grows  rapidly  at  the  expense  of  the  lung  tissue. 
Owing  to  its  spongy  structure,  the  lung  is  an  ideal  locality  for  the  rapid  growth 
of  echinococcus;  the  lung  tissue  offering  little  resistance  to  its  rapid  progress. 
The  capsule,  usually  very  thin,  is  formed  principally  through  degeneration  of 
the  lung  tissue,  and  only  in  slight  degree  by  newly  formed  scar  tissue.  The 
process  itself  excites  very  little  inflammatory  reaction.  Advancing  very  rapidly, 
the  process  quickly  invades  the  pleural  cavity  and  gives  rise  to  a  pleural  effusion. 
In  this  pleural  effusion  the  echinococcus  is  found  free.  In  other  cases  the 
contents  of  the  cyst  break  into  a  large  bronchus  and  are  discharged  through  the 
bronchial  tree  to  the  outside.  Often  growing  to  an  enormous  size,  the  echino- 
coccus cyst  may  completely  fill  one  side  of  the  chest,  displacing  the  heart, 
mediastinal  contents,  the  diaphragm,  and  the  peritoneal  organs. 

SYM?iHDiL\TOLOGY. — The  symptoms,  which  depend  entirely  upon  the  seat 
and  extent  of  the  process,  are,  of  course,  variable.  While  still  confined  to  the 
interior  of  the  lung  tissue  the  process  may  advance  with  practically  no  symptoms. 
When  the  tumor  reaches  a  large  size,  the  symptoms  are  those  of  pleural  effusion. 
If  careful  examination  is  made,  even  in  the  early  stages,  a  small  area  of  dulness 
and  absence  of  breathing  sounds  may  be  made  out.  The  only  occasion  upon 
which  an  absolute  diagnosis  can  be  made  is  when  the  tumor  ruptures  tlirough 
a  large  bronchus  and  the  cysts  are  found  in  the  sputum.  Frequently  these 
cases  are  tapped  in  the  belief  that  the  condition  is  simply  an  ordinary  pleural 
effusion.  A  microscopic  examination  will  easily  reveal  the  presence  of  the 
echinococcus.  An  examination  by  means  of  the  Roentgen  ray  will  frequently 
reveal  the  site  of  an  otherwise  obscm-e  lesion. 

Prognosis. — The  prognosis  depends  entirely  on  the  treatment.  As  soon  as 
the  diagnosis  is  made,  operative  interference  is  indicated.  If  the  lesion  is  con- 
fined to  a  small  area  of  the  lung,  resection  of  the  lung  may  be  made.  This 
course,  however,  is  rarely  indicated.  If  possible,  the  sac  should  be  dissected 
out.  This  is,  however,  not  absolutely  necessary  and  is  frequently  attended 
by  profuse  and  even  dangerous  hemorrhage. 

Treatment. — The  treatment  here  may  be  the  same  as  that  employed  in 
cases  of  echinococcus  of  the  liver — that  is,  the  sac,  after  being  widely  opened, 
should  be  thoroughly  drained  and  its  walls  stitched  to  the  parietal  pleura. 
Daily  irrigations  with  silver-nitrate  solution  will  soon  cause  a  slirinkage  and 
obliteration  of  the  sac. 
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VI.  PULMONARY  TUBERCULOSIS. 

The  question  of  sui'gical  treatment  of  tuberculosis  of  the  lungs  has  been 
agitated  for  many  years  and  is  still  unsettled.  The  admirable  results  of  medical, 
dietetic,  and  hygienic  treatment  of  early  tuberculosis  preclude  the  general 
adoption  of  the  perhaps  more  brilliant,  but  surel}^  more  dangerous,  operative 
treatment.  During  the  early  stages  the  difficulty  of  accurately  localizing  an 
apical  lesion  and  the  surety  that  this  lesion  is  solitary  make  the  surgical  treat- 
ment impossible  at  this  stage.  The  treatment  of  abscess  cavities  which  have 
become  gangrenous  or  secondarily  involved,  is  an  entirely  different  matter. 
Even  as  early  as  the  seventeenth  centmy,  Baglin  attempted  to  treat  these 
abscess  cavities  by  tapping  and  injecting  into  them  different  substances.  He 
met,  however,  with  no  success.  Mosler  was  the  first  to  put  this  treatment  on  a 
scientific  basis.  He  treated  a  number  of  cases  by  injecting  .diluted  solutions 
of  both  potassium  permanganate  and  carbolic  acid.  His  plan  of  treatment, 
however,  met  with  no  encouraging  results  and  was  given  up. 

With  the  discovery  of  the  tubercle  bacillus  by  Koch,  the  injection  of  tuber- 
culous cavities  was  revived.  An  enmlsion  of  iodoform  was  the  favorite  medi- 
cament. After  some  years  this  treatment  also  was  abandoned.  It  has  long 
been  observed  that  the  accidental  occurrence  of  pneumothorax  may  have  a 
favorable  influence  on  tuberculosis  of  the  lungs.  Forlanini  was  the  first  to 
take  advantage  of  this  in  a  strictly  scientific  way,  but  it  was  Murphy,  of  Chicago, 
who  first  practised  it  extensively  and  gave  the  method  wide  circulation.  In 
1898  he  published  the  report  of  a  number  of  cases  which  had  been  treated  by 
the  induction  of  an  artificial  pneumothorax.  His  method  was  to  inject  nitrogen 
gas  into  the  pleural  cavity  in  varying  amounts.  Nitrogen  was  used  because  it 
is  more  slowly  absorbed  than  any  other  gaseous  substance.  These  injections 
were  repeated  as  soon  as  the  effect  had  disappeared, — that  is,  at  intervals  vary- 
ing from  three  weeks  to  two  months.  This  treatment  met  with  little  encourage- 
ment, and  little  has  been  heard  of  it  for  several  years.  Only  last  year,  however, 
Schmidt  revived  this  treatment,  and  he  claims  to  have  had  brilliant  results. 

The  radical,  surgical  treatment  of  apical  tuberculosis  by  pneumotomy 
has  been  advocated  in  many  instances  and  at  various  times  for  many  decades. 
It  would  seem  to  have  a  place  in  the  treatment  of  apical  cavities  in  which  second- 
ary septic  infection  has  taken  place.  The  author  has  operated  on  tlii-ee  ad^'anced 
cases  with  a  view  to  drainage.  All  of  the  cases  succumbed  within  a  few  months; 
the  drainage  proved  to  be  insufficient.  This  has  been  the  experience  of  almost 
all  operators,  so  that  incision  and  drainage  for  tuberculous  ca\dties  ought  rarely 
if  ever  to  be  practised. 

Tuffier  has  reported  a  case  of  pneumectomy  in  which  he  claims  that,  there 
was  no  recurrence.     Similarly  favorable  results  have  been  reported  by  quite  . 
a  number  of  operators.     Thus  Willard  reports  four  recoveries  out  of  six  opera- 
tions.    The  mortality  of  this  method  is  necessarily  so  high  that  it  should  be 
discouraged  by  all  siu'geons.     Even  for  the  most  radical  surgeons  it  is  too 
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visionary  a  procedure.  The  patient  is  exposed  to  one  of  the  most  dangerous 
operations  without  any  assurance  that  a  permanent  cure  will  be  the  result. 
Perhaps  with  the  general  use  of  the  different  means  which  we  now  possess  of 
operating  on  the  thorax  under  positive  or  negative  pressure,  this  danger  may 
be  somewhat  overcome.  It  has  been  shown  exj^erimentally  that  large  portions 
of  the  lung  may  be  resected  without  causing  serious  inconvenience  to  the  animal. 
Miu'phy  was  the  first  to  show  this.  Even  then,  however,  the  operation  of 
pneumectomy  for  tuberculosis  of  the  lung  is  an  unjustifiable  one.  Its  only 
possible  use  could  be  in  the  earliest  stages  of  localized  apical  tuberculosis,  and 
these  cases  are  almost  without  exception  cured  by  the  modern  medical  methods. 

Quite  different  is  the  operation  advised  and  exploited  by  Quincke.  He  very 
accm'ately  observed  that  one  of  the  chief  reasons  of  the  rapid  spread  of  tubercu- 
losis of  the  lungs  is  to  be  found  in  the  rigidity  of  the  chest  wall.  Adhesions  are 
early  formed  between  the  parietal  and  visceral  pleune,  and,  as  a  result,  there  is 
provided  a  tissue  which  is  unable  to  contract  and  which  serves  as  an  admirable 
nidus  for  tlie  development  and  growth  of  a  tuberculous  focus.  All  cavities  must 
heal  by  the  filling  in  of  the  unoccupied  space  with  granulation  tissue  and  by  the 
contraction  of  the  smrounding  tissues.  It  can  be  easily  seen  that  in  the  lung, 
owing  to  the  immobility  of  the  chest  wall,  this  becomes  most  difficult.  After 
noticing  the  brilliant  results  obtained,  in  old  chronic  empyemata,  from  multiple 
rib  resections,  Quincke  advised  and  practised  the  same  procedure  for  tubercu- 
losis of  the  lungs.  His  treatment  met  with  brilliant  results,  particularly  in  cases 
of  small  isolated  cavities.  The  last  series  of  cases  was  reported  this  year  by  Pro- 
fessor Friedrich ;  the  results  which  he  obtained  in  these  cases  being  admirable. 
Quincke's  original  idea  was  to  confine  the  operation  of  rib  resection  to  cases  in 
which  the  apex  of  the  lung  was  the  seat  of  the  perfectly  formed  cavity.  Even 
in  these  advanced  cases  a  considerable  improvement  was  noticed  in  many 
instances;  the  fever  becoming  less  and  the  process,  although  not  ciu"ed,  being 
brought  to  a  standstill.  This  treatment  has  been  undergoing  development  now  for 
many  years,  and  has  been  brought  to  its  apotheosis  by  Professor  Friedrich.  He 
advocates  its  employment  particularly  in  those  cases  which  resist  careful  medical 
treatment.  His  procedure  is,  first,  to  make  a  wide  flap  as  in  the  Estlander 
operation.  The  ribs  of  the  entire  affected  side,  from  the  second  to  the  ninth 
inclusive,  are  then  removed,  as  large  a  portion  as  possible  of  each  rib  being 
excised.  The  operation  should  be  done  with  as  great  speed  as  is  consistent 
with  safety.  Any  opening  of  the  chest  cavity  is  contra-indicated,  as  it  may 
vitiate  the  end-result  by  causing  an  infection  of  the  pleural  ca\dty.  The  im- 
mediate effect  of  the  operation  is  early  seen  in  the  reduction  of  temperatm-e, 
the  lessening  of  the  secretion,  the  decrease  in  cough,  and  the  improvement  in 
general  condition. 

Reasoning  from  the  pathology  of  pulmonary  tuberculosis  one  may  deem  this 
method  of  treatment  the  most  rational  one  devised.  As  in  tuberculosis  of  any 
part  of  the  body,  great  improvement  is  seen  after  the  part  has  been  put  at  rest. 
This  method  of  Friedrich's  is  the  only  way  in  which  the  rest  treatment  may  be 
applied  to  the  tuberculous  lung.    When  one  considers,  however,  as  has  already 
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been  intimated,  how  much  may  be  done  by  the  non-medical  measm^es  even 
for  those  with  restricted  means,  by  special  treatment  at  home  or  in  sanatoria, 
it  seems  improbable  that  any  surgical  treatment  will  find  a  wide  application. 
Only  in  the  event  of  a  cavity  failing  to  heal,  does  it  seem  proper  to  resort  to 
surgical  measures. 

VII.   NEOPLASMS   OF  THE   LUNGS. 

Primary  neoplasms  of  the  lung  are,  fortunately,  of  rather  rare  occurrence. 
They  are,  as  a  rule,  beyond  the  realm  of  surgical  interference.  This  is  perhaps 
due  to  the  insidious  onset  of  the  disease  and  the  absence  of  symptoms  during 
the  early  stages.  When  these  patients  at  length  come  to  the  surgeon  for  advice 
and  treatment,  the  new-growth  is  usually  of  such  an  enormous  size  as  to  make 


Fig.  11. — Radiogram  of  a  Tumor  of  the  Upper  Lobe  of  the  Right  Lung.     (From  the  x-Ray  Lab- 
oratory of  the  Cincinnati  Hospital.) 

surgical  interference  impossible.  (Fig.  11.)  The  most  frequent  of  the  tumors 
encountered  in  the  lung  is  carcinoma,  and  among  these  the  large  medullary 
variety  is  the  one  usually  observed.  Occasionally  one  encounters  an  endothe- 
lioma, this  form  of  cancer  developing  either  from  the  superficial  lymph  tracts 
of  the  pleura  or  from  the  interalveolar  lymph  spaces. 

In  early  cancer  of  the  lung,  the  diagnosis  is  most  difficult.  X-ray  exam- 
inations have  recently  revealed  primary  carcinoma  of  the  lung  in  quite  a  number 
of  instances.  In  the  large  material  of  the  Eppendorf  Hospital  at  Hamburg, 
Otten  found  nine  cases  in  four  years.  Two  cases  were  operated  on  with  in- 
different results.  One  of  Lenhartz's  cases  was  operated  on  after  thoracotomy, 
and  the  patient  is  still  living  and  well  after  one  year  and  a  half. 

Secondary  or  metastatic  tumors  of  the  lung  are  of  rather  frequent  occurrence. 
They  are  mostly  of  the  sarcoma  type  and  are  particularly  common  after  perios- 
teal sarcoma  of  the  long  bones.  The  diagnosis  may  be  made  by  the  previous 
history,  the  dyspnoea  and  cough,  and  the  blood-stained  sputum.     There  are 
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also  the  usual  signs  of  secondary  pleui-al  effusion.  As  in  carcinoma  of  the  pleura, 
aspu'ation  must  occasionally  be  made  to  give  relief.  The  aspirated  fluid  ig 
almost  alwaj's  sanguineous,  and  the  relief  given  is  of  short  duration.  The 
x-ray  will  often  help  us  in  locating  a  tumor  of  the  lung. 

In  a  few  instances,  primary  tumors  of  the  lung  have  been  successfully  re- 
moved. With  the  earlier  diagnosis  made  possible  by  the  a;-ray  and  the  greater 
safety  of  modern  methods  of  operating  on  the  thorax, — methods  which  make 
it  possible  to  prevent  a  serious  pneumothorax, — primary  tumors  of  the  lung 
will  in  the  future  be  made  the  subject  of  operative  interference,  with  at  least 
a  modicum  of  hope. 

VIII.  SURGICAL  AFFECTIONS  OF  THE  MEDIASTINUM. 

In  the  septal  space  between  the  two  plem-al  sacs  are  contained  the  heart 
within  the  pericardium,  the  large  blood-vessels  at  its  base,  the  division  of  the 
trachea,  the  thymus  gland  or  what  is  left  of  it,  the  oesophagus,  the  descending 
aorta,  and  the  thoracic  duct.  In  addition,  there  are  the  many  lymph  nodes  and 
the  laryngeal  nerves,  particularly  the  left,  which  winds  around  the  aortic  arch. 
All  of  these  structures  have  important  anatomical  relations.  Within  the 
mediastinum  there  is  also  a  great  deal  of  loose  areolar  tissue,  the  planes  of  which 
are  continuous  above  with  the  structures  beneath  the  deep  fascia  of  the  neck, 
while  below  they  run  to  the  intermuscular  space  of  the  diapliragm. 

All  affections  of  the  mediastinum,  whether  the  result  of  trauma,  of  infection, 
or  in  the  broadest  sense  neoplastic,  have  many  of  the  symptoms  in  common  by 
reason  of  the  fact  that  the  mechanical  pressure  which  they  exert  is,  in  a  measure, 
independent  of  their  natiu-e.  Thus,  the  effects  caused  by  pressure  on  the  trachea 
or  a  primary  bronchus,  or  on  the  superior  cava  or  the  innominate  veins,  and 
the  symptoms  dependent  upon  irritation  or  paralysis  of  the  muscles  supplied 
by  the  recurrent  laryngeal  nerve,  are  common  to  many  affections  of  the  medias- 
tinum, whatever  their  character. 

Injuries  and  Emphysema. — Injuries  of  the  tissues  within  the  mediastinum, 
except  those  resulting  from  penetrating  wounds  of  the  heart  and  large  blood- 
vessels, are  uncommon.  Fractures  of  the  sternum  and  of  the  spine  may  give 
rise  to  hemorrhage  into  the  loose  cellular  tissue,  but  this  is  insufficient  to  cause 
pressm'e  symptoms  and  the  extravasated  blood  is  ordinarily  absorbed.  In 
severe  crushes  of  the  chest,  a  tear  of  the  trachea  or  of  a  bronchus  has  been  noted 
repeatedly,  but  the  concomitant  injuries  have  been  so  severe  that  speedy  death 
has  resulted.  When  the  injury  to  the  air  passages  is  less  extensive,  mediastinal 
emphysema  results.  This  often  has  been  seen  after  subcutaneous  injiu'ies  of 
the  trachea  in  the  neck  and  after  tracheotomies,  when  an  effort  has  been  made 
to  close  the  tracheal  wound  without  provision  for  the  escape  of  the  air  to  the 
outside  thi'ough  drainage  of  the  wound.  Perforation  of  the  trachea  or  bronchus 
by  a  foreign  body  may  also  be  followed  by  mediastinal  emphysema.  After 
wounds  of  the  lower  part  of  the  neck  mediastinal  emphysema  sometimes  results 
without  involvement  of  the  trachea. 
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Symptoms. — Emphysema  of  the  mediastinum  manifests  itself  by  gradually 
increasing  dyspnoea  and  cyanosis.  The  area  of  heart  dulness  diminishes  and 
may  entirely  disappear.  Emphysematous  crackling  can  usually  he  heard.  If 
the  patient  lives  long  enough,  the  emphysema  spreads  to  the  neck  and  on  to 
the  anterior  abdominal  wall.  In  grave  cases,  the  patient  usually  succumbs 
before  the  effects  of  infection  are  made  manifest.  In  perforations  of  the  trachea 
or  bronchus  by  a  foreign  body,  mediastinitis  as  a  rule  develops. 

TreaTxMENT. — The  treatment  of  mediastinal  emphysema  is  limited  to  the 
making  of  incisions  in  the  neck  or  the  thorax  when  the  emphysema  has  extended 
so  far.  These  incisions  are  palliative.  The  radical  treatment  consists  of  a  low 
tracheotomy,  if  the  primary  source  of  the  condition  is  in  the  upper  trachea,  and 
of  the  introduction  of  a  long  tracheal  cannula  or  tube  into  the  bronchus  \\ath 
the  view  of  passing  the  point  of  leakage  in  the  broncho-tracheal  tree. 

Mediastinitis. — Inflammation  of  the  cellular  tissue  within  the  mediastinum 
is  rather  uncommon.  Primary  infections  occur  only  from  perforating  wounds 
or  as  the  result  of  the  infection  of  a  hsDmatoma  consequent  on  severe  injury. 
Secondary  infections  are  of  more  frequent  occurrence  and  come  from  many 
causes.  Suppuration  within  the  bronchial  l>Tnph  nodes,  ulceration  of  foreign 
bodies  tln'ough  the  oesophagus  or  trachea,  ulceration  of  the  oesophagus  from 
malignant  disease,  extension  of  suppuration  from  disease  of  the  sternum,  ribs, 
or  vertebra,  and  cellulitis  of  the  neck  are  among  the  more  common  etiological 
factors.  The  condition  occasionally  follows  infections  of  the  subfascial  tissues 
at  the  root  of  the  neck,  notably  after  tracheotomies  in  which  the  parts  have 
become  infected,  perforation  of  the  oesophagus,  and  operations  on  this  organ. 

Anatomically,  the  inflammation  may  manifest  itself  in  a  diffuse  cellulitis 
or  in  an  abscess  that  is  more  or  less  limited.  In  the  cases  in  which  the  inflam- 
mation develops  from  infected  lymph  nodes  or  from  some  diseased  condition 
of  the  sternum  or  one  of  the  vertebrae,  a  limited  abscess  is  likely  to  form.  Ac- 
cording to  Hare,  thirty  out  of  thirt3''-six  cases  reported  were  located  in  the 
upper  and  anterior  mediastinum. 

Symptoms. — The  sjonptoms  of  inflammations  within  the  mediastinum  vary 
much  with  the  site  of  the  focus  of  infection.  All  cases  present  the  general 
symptoms  of  a  severe  toxaemia,  namely,  fever,  chills,  and  rapid  pulse.  The  local 
symptoms  for  the  most  part  are  severe  pains,  with  a  sense  of  great  oppression 
in  the  chest.  In  abscesses  of  slow  growth,  particularly  of  tuberculous  origin, 
the  syndrome  may  be  that  of  mediastmal  tumor.  Owing,  however,  to  the 
adaptability  of  the  contents  of  the  abscess  to  contiguous  structures,  pressure 
symiptoms  are  rarely  as  pronounced  as  in  tumors  or  aneurysms. 

DuGNosis. — The  diagnosis  is  facilitated  by  the  history  of  a  preceding 
infection  deep-seated  witliin  the  neck,  or  of  some  primary  disease  in  the  sternum 
or  costal  cartilages  or  within  the  lymph  nodes  about  the  spot  where  the  trachea 
di\T[des.  In  the  more  fortunate  cases,  the  abscess  approaches  the  siu-face  at 
the  root  of  the  neck  on  either  side  or  below  the  sternum,  thereby  making  the 
diagnosis  relativel}^  easy.  In  several  instances  (Heidenhain,  Cavazzini,  Rasu- 
mowski),  an   abscess  of   tlie  posterior  mediastinum  has  worked  its  way  into 
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the  neck  thi-ough  a  perforation  of  the  oesophagus  caused  by  a  foreign  body. 
In  these  cases  the  track  along  which  the  pus  had  travelled  was  followed  by 
dissection  from  the  neck  down  to  the  abscess  and  a  cure  was  effected  by  the 
establishment  of  drainage.  The  .r-ray  will  be  found  as  helpful  in  localizing  a 
mediastinal  abscess  in  its  early  stage  as  it  is  in  revealing  the  presence  of  a  tumor 
or  an  aneurysm  in  this  region. 

Prognosis. — The  prognosis  of  suppuration  within  the  mediastinum  is  always 
grave.  In  hyperacute  cases,  death  comes  from  sepsis  within  a  week  or  less. 
In  the  cases  which  are  not  so  acute,  death  may  result  suddenly  from  perforation 
into  a  bronchu.s.  Perforation  into  the  pleura  or  the  pericardium  may  likewise 
occur. 

Treatment. — In  the  treatment  of  mediastinitis,  prophylaxis  must  be  con- 
sidered. In  operations  on  the  lower  part  of  the  neck,  and  particularly  on  the 
a\sophagus,  a  sj3eeial  effort  to  prevent  infection  should  be  made.  Foreign  bodies 
should  be  removed  from  the  air  passages  and  a\so]:)hagus  before  ulceration  and 
perforation  take  place.  The  active  treatment  consists  of  securing  effective 
ch'ainage  as  early  as  possible  after  an  abscess  is  located.  Here  the  x-raj  and 
exploratory  aspiration  are  invaluable.  It  may  be  quite  a  difficult  matter  to 
establish  drainage,  and  in  certain  cases  it  may  be  possible  to  do  this  only  by 
trephining  the  sternum  and  resecting  one  or  more  of  the  costal  cartilages,  von 
Bergmann  has  repeatedly  trephined  the  sternum  as  the  first  step  in  exploring 
for  the  abscess.  The  operation  is  simple  enough,  and  when  the  general  condition 
of  the  patient  militates  against  the  employment  of  ether  or  chloroform  the 
operation  may  be  done  under  cocaine.  By  means  of  subperiosteal  cocaine 
infiltration,  the  writer  was  able,  in  one  instance,  to  remove  a  disc  of  bone,  one 
inch  and  a  half  in  diameter,  without  pain.  Trephining  the  sternum  was  resorted 
to  successfully  by  Galen. 

Access  to  an  abscess  of  the  posterior  mediastinum  may  be  obtained  by  the 
subperiosteal  resection  of  one  or  more  ribs  posteriorly,  or  of  a  transverse  process 
of  a  vertebra,  and  then  displacing  the  plem'a.  Most  of  the  operations  have 
hitherto  been  performed  for  tuberculous  abscesses  connected  with  the  lower 
cervical  and  upper  dorsal  vertebral  bodies.  In  a  few  instances  the  removal  of  a 
foreign  body  from  the  thoracic  portion  of  the  acsoi)hagus  has  been  successful; 
and  again,  in  a  few  cases,  the  ccsophagus  has  been  resected  for  carcinoma,  but 
invariably  with  fatal  results.  Experimental  operations  under  negative  pressure, 
recently  made  on  animals,  give  some  promise  that  operations  on  the  structures 
within  the  posterior  mediastinum  may  in  the  near  future  yield  better  results. 

In  the  case  of  an  abscess  in  the  upper  part  of  the  posterior  mediastinum, 
access  may  be  obtained  from  the  root  of  the  neck.  In  this  way  it  is  possible, 
on  the  left  side,  to  reach  the  third  and  even  the  fourth  vertel jral  body. 

Tumors  of  the  Mediastinum. — Tumors  of  the  mediastinum,  up  to  quite  a 
recent  date,  possessed  only  a  clinical  and  pathological  interest.  With  the 
possibilities  given  by  modern  improvement  of  technique,  they  have  become 
distinctly  surgical.  All  tumors  of  the  mediastinum  present,  within  wide  limits, 
similar  symptoms,  the  severity  of  which  depend  upon  the  size,  nature,  and 
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chiefly  the  situation  of  the  growth.  For  practical  purposes,  aneurysm  of  the 
aortic  arch  may  be  considered  in  the  same  class  with  mediastinal  tumors.  These 
growths  are  either  benign  or  malignant.  The  former,  if  one  excludes  aneuiysms 
and  enlargements  of  the  lymph  nodes  of  the  tracheal  bifurcation,  are  few  in 
number  as  compared  with  malignant  tumors.  In  infancy  the  enlargements  of 
the  thymus  gland  should  likewise  be  considered  as,  in  part  at  least,  belonging  to 
the  mediastinum. 

The  benign  affections  include  retrosternal  goitres,  dermoid  and  echinococcus 
cysts,  anem\ysms  of  the  aorta  and  its  primary  branches,  and  fatty  tumors,  which 
latter  are  of  slow  growth. 

Gussenbauer  first  described  tliose  lipomata  which  spring  from  the  parietal 
pleura  and  grow  into  the  mediastinum,  occasionally  ]3ei"forating  an  intercostal 
space  and  enlarging  under  the  superficial  muscles  of  the  thorax. 

In  adults  the  most  common  growth,  next  to  aneurysms,  is  a  dermoid,  which, 
by  reason  of  its  small  size,  ma}^  produce  no  symptoms  and  be  found  only  at 
autopsy.  A  dermoid,  however,  m.a}^  grow  sufficiently  in  size  to  assume  clinical 
significance,  and,  like  dermoids  elsewhere  in  the  body,  it  may  become  secondarily 
infected. 

Hyperplasia  of  the  broncliial  l}'mph  nodes  often  occm-s  in  children  and  is, 
as  a  rule,  tuberculous  in  character.  These  enlargements  rarely  produce  pressure 
symptoms. 

Malignant  tumors  include  carcinomata  and  primary  lymi)hosarcomata  (Fig. 
12),  or  endotheliomata.  The  carcinomata,  as  a  rule,  are  secondary  and  develop 
in  h'ni]:)h  nodes  within  the  mediastinum  and  in  the  cellular  tissue  about  the  root 
of  the  lung.  The  endotheliomata  are  sometimes  of  slow  growth,  and  assume 
enormous  proportions.  In  the  tumor  represented  in  Fig.  G  the  total  mass 
exceeded  that  of  an  adult  head,  compressing  both  lungs  and  displacing  the 
heart.  In  Hodgkin's  disease  the  mediastinal  lymph  nodes  are  frequently  in- 
volved towarfl  the  end,  and  ma}'  gi^•e  rise  to  severe  compression  s3'mptoms. 

Enlargement  of  the  Thymus. — Although  Allen  Burns,  more  than  a  century 
ago,  described  the  condition  known  as  tlnmic  asthma  and  ascribed  it  as  probably 
due  to  pressure  from  an  enlarged  thymus  gland,  it  is  only  within  the  last  ten 
years  that  pediatrists  particularly,  and  more  recently  surgeons,  have  had  their 
attention  called  to  the  condition.  In  young  childi'en,  and  more  rarely  in  adults, 
an  enlarged  thymus  gland  may  cause  death  from  pressure  exerted  chiefly  upon 
the  trachea  and  to  a  less  extent  upon  the  great  A'essels.  The  situation  and 
relations  of  this  very  vascular  gland — l3'ing,  as  it  does,  in  front  of  the  trachea, 
fixed  between  the  vertebral  column  behind  and  the  sternum  in  front,  occupjing 
the  superior  anterior  mediastinum,  extending  to  the  thyroid  in  the  neck,  and  in 
close  relationship  to  the  innominata  vein  and  the  superior  vena  cava — account 
for  the  symptom  complex  which  one  observes  when  the  gland  is  enlarged.  It 
is  enclosed  \\'ithin  a  loose  capsule  from  which  it  is  easily  shelled  out.  The 
arterial  supply  comes  from  the  internal  mammary  and  the  inferior  thyroids. 
The  maximum  of  its  development  occurs  between  the  first  and  the  second 
years  of  life.     As  a  part  phenomenon  of  the  condition  (now  recognized  as  "status 
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lymphaticus,"  a  term  first  introduced  by  Paltauf),  enlargement  of  the  thynms 
gland  is  imjwrtant  in  infancy. 

Symptoms, — The  symptoms  which  may  make  this  condition  a  surgical  one 
are,  for  the  most  part,  the  result  of  pressure  on  the  trachea.  The  dyspna-a 
may  come  on  gradually  or  may  develop  with  great  rapidity.  In  a  number  of 
instances  the  respiration  has  been  comparatively  normal  between  the  attacks 
of  dyspna'a.  In  still  other  instances  there  has  been  observed,  in  the  dyspna^ic 
crises  and  during  expiration,  a  small  dome-like  tumor  situated  above  the  ster- 
num, while  during  inspiration  this  tumor  diminished  in  size  or  disappeared 
entirely.  Unfortunately,  the  presence  of  this  s^^'elling  is  far  from  constant. 
Difficult}'  in  deglutition  has  been  observed  in  three  cases.  By  means  of  radi- 
ography the  diagnosis  is  now  made  reasonably  sure. 

Prognosis  axu  Treatment. — The  prognosis  of  enlargement  of  the  thymus 
gland  is  very  grave.     Wliile  in  some  instances  spontaneous  cure  has  been  noted, 


Fig.     12.- 


-Radiogram  of  a  Primary  Sarcoma  of  the  Mediastinum ;    Diagnosis  Confirmed  by  Autopsy. 
(From  tlie  x-Ray  Laboratory  of  tlie  Cincinnati  Hospital.) 


and  the  persistent  use  of  the  j-ray  has  been  followed  by  marked  improvement 
and  often  by  a  cure  in  man}^  others,  surgical  intervention  may  at  any  time  be 
demanded  to  relieve  pressure.  Intubation  or  tracheotomy  may  give  temporar}^ 
relief,  although  in  every  case  thus  far  recorded  a  failure  to  give  permanent  relief 
has  substantiated  the  diagnosis  of  pressure  lower  down.  Out  of  eight  cases 
Veau  cites  four  in  which  tracheotom}^  or  intubation  failed,  and  these  negative 
results  made  the  diagnosis  of  thymic  enlargement  certain.  As  to  the  other 
surgical  measures  which  may  be  employed  in  the  condition  which  we  are  now 
considering,  it  is  sufficient  to  mention  only  one,  viz.,  the  exposure,  and  possibly 
afterward  the  removal,  of  the  thymus  gland,  an  opei-ation  that  was  first  per- 
formed by  Rehn,  in  1896.  (Berlin,  klin.  Wochensch.,  Siegel,  1896.)  Since 
that  date  cases  have  been  recorded  by  Koenig,  Purrucker,  Ehrhardt,  Hinrichs, 
Boschardt,  and  Jackson.  Altogether,  nine  cases  have  been  reported,  and  in 
each  the  improvement  ^^■as  inmiediate.     Tlie  operation  is  not  so  grave  as  one 
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would  at  first  imagine  from  the  deptli  of  the  oi-gan  behind  the  sternum  and 
from  its  relations  to  the  gi-eat  vessels.  But,  as  Moizard  (Jour,  de  Med.  et  de 
Chir.,  June  10th_.  1909)  properly  states,  "the  thymus  of  the  cadaver  is  not  that 
of  the  living  infant.  It  is  movable,  not  adherent,  and  is  lodged  in  a  capsule  from 
which  it  is  easily  displaced.  Its  capsule  alone  is  closely  adherent  to  contiguous 
structures.  Therefore,  as  soon  as  the  capsule  is  opened,  the  gland  forces  itself 
like  a  hernia  through  the  incision  during  expiration.  It  is  easily  seized  and 
enucleated.  Furthermore,  all  the  blood-vessels  that  run  to  the  superior  portions 
are  easily  tied.  In  cases  where  the  operation  cannot  be  prolonged  the  mere 
opening  of  the  capsule  above  the  sternum  may,  as  it  has  in  a  number  of  in- 
stances, cause  sufficient  Ijulging  of  the  gland  toward  the  surface  to  give  relief." 
The  operation  for  the  relief  of  an  enlarged  thymus  gland  begins  with  a 
median  incision  extending  from  the  cricoid  cartilage  to  a  point  a  little  below  the 


Fig.  13. — Radiogram  of  Multiple  Aneurysms  of  the  Aorta.  Five  separate  aneurysms  can  be 
distinguished,  and  in  this  number  is  included  one  of  the  innominate  artery.  Correctness  of  diagnosis 
was  verified  by  autopsy.     (From  the  x-Ray  Laboratory  of  the  Cincinnati  Hospital.) 


sternal  notch.  The  soft  parts  are  divided  I)y  blunt  dissection  until  the  capsule 
of  the  gland  is  reached.  In  tlii'ee  of  the  cases  operated  on,  the  tumor  itself, 
after  the  completion  of  the  incision,  projected  at  once  into  the  wound.  The 
capsule  of  the  gland  is  next  opened  and  the  gland  withdra\^n  from  the  interior. 
It  may  now  be  fixed  by  catgut  sutures  to  the  margins  of  the  wound  and  left 
in  this  position  without  further  interference.  This  exopexia  of  the  gland  was 
the  operation  performed  by  Rehn  and  two  othei'  operators,  and  proved  sufficient 
to  relieve  all  symi)toms.  Resection  of  the  gland,  if  it  is  deemed  advisable,  is 
made  by  gently  lifting  the  organ  from  its  capsule  and  tying  off  the  blood-vessels 
which  enter  the  upper  pole.  The  removal  of  the  gland  has  not  been  followed 
by  any  untoward  symptoms.  Experiments  on  animals  made  by  Swale  Vincent 
(Jour,  of  Physiology,  1904),  by  Tarully  (quoted  by  Ehrhardt),  and  by  Fischl 
(Muench.  Wochensr-h.,  1907,  p.  45)   have  shown  that  no  toxic  symptoms  follow 
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thymectomy  in  young  animals  and  that  the  gland  jDossesses  no  functions  essential 
to  life  and  ^^"ell-bcing. 

Sarcomata  and  lymphosarcomata  originating  in  the  thymus  gland  have- 
occasionally  been  observed  in  adults  and,  in  a  few  instances,  in  early  child- 
hood. They  present  the  physical  evidences  of  neoplasms  of  the  superior 
mediastinum.  They  are  rarely  subject  to  operation,  although  the  writer,  in 
1906,  saw-  a  patient  from  whom  Durante  had  successfully  removed  a  sarcoma, 
of  the  thymus.  With  the  tumor  was  removed  a  portion,  one  inch  in  length, 
of  the  innominate  artery. 

Aneurysm  of  the  Thoracic  Aorta  and  of  its  Primary  Branches.— Although 
ancur}'sms  of  the  arch  and  of  the  thoracic  aorta  constitute  nearly  one-half  of 
all  aneurysms,  they  belong,  for  the 
most  part,  in  the  domain  of  medicine. 
Nevertheless,  in  some  instances  sur- 
gical intervention  may  become  neces- 
sar}-.  Any  portion  of  the  arch  or  of 
the  thoracic  aorta  may  be  the  site  of 
an  aneiu-ysm,  and  radiography  has 
shown  that,  in  very  many  cases,  two 
or  more  aneurysms  may  be  present  in 
the  same  subject.  (Fig.  13.)  Dahlen 
observed  multiple  aneurysms  three 
times  in  twenty-seven  cases.  {Zeitsch. 
f.  klin.  Med.,  63,  p.  163.) 

Diagnosis. — The  diagnosis  of 
aortic  aneurysm,  particularly  in  its 
beginning,  is  sometimes  very  difficult, 
and  sudden  death  from  rupture  into 
the  trachea,  pericarchum,  or  pleura 
may  take  place  in  a  case  in  which 
the  chsease  was  not  even  suspected. 

Sy.mptoms. — The  sj'mptoms  are 
almost  altogether  due  to  pressure 
effects  or  to  occlusion  of  one  or  other 

primary  trunk,  in  both  of  which  conditions  variation  in  the  radial  pulse  is 
produced.  The  pressure  sym]:)toms  are  those  common  to  mediastinal  tumors 
in  general  and  vary  with  the  site  of  the  aneurysm. 

An  aneurysm  of  the  ascending  ]wrtioii  of  the  arch  \\-ill,  by  pressure  on  the 
vena  cava,  cause  distention  of  the  veins  of  the  head  and  upper  extremities; 
or,  in  rare  instances,  the  pressure,  being  confined  to  the  innominata,  will  produce 
effects  on  one  side  alone.  Such  an  aneur\'sm  of  the  arch,  as  it  growls,  erodes  as 
a  rule  the  sternal  ends  of  the  second  and  third  ribs  and  at  times  also  the  sternum 
itself.     (Fig.  14.)     Effects  due  to  pressure  on  the  trachea  may  be  long  delayed. 

Aneurysms  of  the  transverse  arch,  by  pressure  on  the  trachea  and  left  re- 
current laryngeal  nerve,  cause  intense  dyspnoea,  paroxysmal  cough,  and  paralysis 


Fig.  14. — Aneurv.sm  of  the  A.scending  Por- 
tion of  the  Arch  of  the  Aorta.  The  tumor 
occupies  the  first  and  second  interspaces  and 
extends  into  tlie  neck ;  a  portion  of  the  sternum 
has  undergone  atropliy  tlirough  pressure.  (Case 
of  Dr.  Jolm  Musser,  of  Philadelphia.) 
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of  the  left  vocal  cord,  with  aphonia.  Pressure  on  the  sympathetic  may  cause 
unevenness  of  the  pupils,  with  unilateral  hypera^mia  of  the  integument  of  the 
face  and  sweating.  Aneurj^sms  of  this  part  of  the  arch,  even  when  small,  may 
rupture  into  the  trachea  and  quickly  become  fatal. 

In  two  instances  the  writer  saw  temporary  relief  to  the  dyspnoea  from  the 
use  of  Koenig's  tracheotomy  tube.  In  these  cases  the  aneurysm,  though 
suspected,  was  not  demonstrable.     In  both  of  them,  however,  the  presence  of 


Fig.   15. — Front  View  of  the  Neck  of  a  Patient  with  Aneurysm  of  the  Transverse  Arch  of  the  Aorta. 

(Case  in  tlie  Cincinnati  Hospital.) 


the  tracheal  cannula  seemed  to  hasten  the  extension  of  the  ulcerative  process 
to  the  trachea. 

Aneurysms  of  the  second  portion  of  the  arch  erode  the  upper  part  of  the 
sternum  and  frecjuently  grow  into  the  root  of  the  neck.  (Figs.  15  and  16.) 
Aneurysms  of  the  posterior  part  of  the  arch  and  of  the  thoracic  aorta  produce, 
as  a  rule,  less  well-marked  pressure  effects  on  the  trachea.  In  most  cases, 
however,  they  are  associated  with  severe  pain  from  erosion  of  the  vertebral 
bodies  and  involvement  of  the  left  intercostal  nerves.  The  oesophagus  and 
left  bronchus  are  frequently  pressed  upon,  and  varicose  dilatation  of  tlie  inter- 
costal veins  is  sometimes  seen.  If  aneurysms  of  the  thoracic  aorta  come  to  the 
surface,  they,  as  a  rule,  erode  the  costal  arches  to  the  inner  side  of  the  scapular 
border. 

The  relations  of  an  aortic  aneurysm  to  the  trachea  are  frequently  manifested 
by  the  tracheal  tugging  of  Oliver,  which  shows  itself  in  a  palpable  upward  and 
downward  movement  of  the  trachea  in  the  neck  when  the  patient  holds  his 
breath.  In  some  instances,  Cardarelli  has  observed,  under  like  conditions,  a 
lateral  movement. 

Diagnosis. — ^AVhile  the  diagnosis  of  the  existence  of  a  large  thoracic  aneurysm 
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is  frequently  a  simple  affair,  it  is  often  difficult  to  determine  its  exact  relations. 
An  aneurysm  of  the  arch  of  the  aorta  has  frequently  been  mistaken  for  an 
aneurysm  of  the  innominate  artery,  and  in  many  cases  it  has  been  treated  by 
distal  ligation,  on  a  mistaken  diagnosis.  The  chief  factor  that  makes  the 
diagnosis  difficult,  is  the  frequency  with  which  an  aneurysm  of  the  arch  is 
associated  with  a  dilatation  of  one  of  the  primitive  trunks,  notably  the  innom- 
inate. Fortunately,  radiography  permits  us  accurately  to  locate  an  aneurysm 
of  the  aorta,  and  by  means  of  the  wavy  outline  or  double  contour  of  the  shadow 


Fig.  16. — Profile  View  of  the  Patient  kShown  in  Fig.  15. 

to  make  the  diagnosis  positive.     (Fig.  17.)     There  are  exceptions  to  this,  how- 
ever, as  witness  the  following  case  which  was  under  the  writer's  observation: — 

A  patient,  43  years  of  age,  was  admitted  to  the  Jewish  Hospital  with  tracheal 
stenosis.  An  x-ray  photograph  (Fig.  18)  showed  a  small  lobulated  tumor  without 
the  outline  characteristic  of  pulsation.  A  deep-seated  abscess  was  suspected. 
Bronchoscopic  examination  showed  a  tracheal  stenosis  without  pulsation.  Death 
from  tracheal  compression  seeming  imminent,  a  low  tracheotomy  was  made  and 
a  long  cannula  inserted.  Relief  to  the  dyspnoea  was  immediate,  but  it  lasted  only 
two  days.  Four  days  later,  under  cocaine  anaesthesia,  the  sternum  was  trephined 
with  a  view  to  exploring  the  mediastinum.  Immediately  after  the  button  was  re- 
moved, the  aneurysm  ruptured  into  the  trachea  and  death  resulted  in  a  short 
time.     The  autopsy  revealed  a  small  sacculated  aneurysm  of  the  arch. 

Prognosis. — The  prognosis  of  aortic  aneurysms  is,  of  course,  very  grave. 
While  death  usually  ensues  within  two  or  three  years  from  the  time  when  the 
diagnosis  is  made,  in  very  exceptional  cases  life  has  been  prolonged  for  many 
years.  This  is  an  important  fact  to  remember  in  considering  surgical  inter- 
vention. The  latter  must  not  be  credited  with  prolonging  life,  unless  an 
actual  improvement  in  the  patient's  condition  takes  place  and  a  demonstrable 
reduction  in  size  and  increase  in  hardness  of  the  tumor  are  shown  by  physical 
examination  or  by  radiography.     Furthermore,  the  production  of  an  organizable 
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clot  in  one  part  of  an  aneurysmal  sac  may  force  its  growth  in  another  direction. 
In  a  case  reported  by  the  writer,  in  which  silver  wire  had  been  introduced  into 
the  aneurysmal  sac,  the  improvement,  which  was  only  temporary,  was  followed 
by  rupture  into  the  right  pleura.  It  was  found  that  a  firm  clot  had  formed 
about  the  wire. 

Treatment. — Only  sacculated  and  single  aneurysms  can  under  any  con- 
ditions be  considered  fit  for  surgical  intervention.  This  is  limited  to  the  distal 
ligation  of  the  arteries  at  the  root  of  the  neck,  on  the  one  hand,  and,  on  the  other, 
to  securing  an  organizable  blood  clot  in  the  sac  by  means  of  foreign  substances 
(such  as  silver  wire,  steel  watch  springs,  etc.)  introduced  into  it,  or  by  the 
prolonged  and  repeated  irritation  of  the  wall  of  the  sac  by  long  needles  intro- 
duced from  without,  after  the  method  of  Macewen.     In  1879  Corradi  combined 


Fig.  17. — Radiogram  of  an  Aneurysm  of  the  Descending  Part  of  the  Thoracic  Arch.  The  picture 
shows  bj'^  double  contour  the  existence  of  pulsation.  (From  the  J-Ray  Laboratorj^  of  the  Cincinnati 
Hospital.) 

the  introduction  of  wire  with  galvanism,  and  in  this  v.ay  good  results  have  been 
obtained  in  a  large  number  of  instances. 

The  technique  of  the  operation  is  simple.  It  is  fully  described  by  Le  Conte 
and  Stewart  on  page  27(5  of  \o\.  \ll.  The  clot  formation  under  this  method 
takes  place  immecUatel}'  and  is  generally  manifested  before  the  end  of  the  session 
thi'ough  changes  (apparent  to  the  e}'e  and  hand)  in  the  pulsation  and  consistence 
of  the  tumor.  From  time  to  time  the  changes  become  more  marked,  until,  in  the 
most  favorable  cases,  a  nodule,  w'ith  only  a  communicated  pulsation,  replaces 
the  previous  expansible  tumor.  This  was  the  history  of  four  of  the  ten  cases 
recorded  by  Stewart. 

Maceioen's  Process  of  Needling. — The  ]3rocess  of  needling  devised  by  Sir 
W.  Macewen  is  based  on  the  fact  that  by  irritation  of  the  arterial  wall— i.e.,  the 
sac  wall — of  an  aneurysm,  a  reparative  exudate  is  formed.  The  irritation  is 
applied  at  as  many  points  as  possible,  with  the  idea  of  thereby  generating 
fibrinous  clots  in  such  number  and  so  large  as  to  occlude  the  sac.     Macewen  has 
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reported  a  number  of  positive  cures  and  Caselli  one  of  an  innominate  aneurysm. 
In  the  original  communication  (Lancet,  1890,  \'o].  2,  p.  lOSG)  Macewen  fully 
describes  the  method  of  needling  with  pins  of  sufficient  length  completely  to 
transfix  the  aneurysm  and  to  permit  of  manipulation  within  it.  The  long  pin, 
which  ought  to  be  as  slender  as  possible  and  tapering  to  a  fine  point,  is  made  to 
penetrate  the  sac  and  pass  through  its  cavity,  until  it  conies  in  touch  with  the 
opposite  side.  The  point  may  then  be  manipulated  from  the  distal  wall,  if 
the  sac  wall  is  dense,  or  the  blood  current  itself  may  cause  sufficient  to-and-fro 
movement  to  produce  the  desired  scratching  of  the  sac  wall.  After  the  point 
of  the  pin  has  been  left  for  ten  minutes  in  one  position,  it  may  be  shifted  to 
another  portion  of  the  sac.  If  the  aneurysm  be  very  large,  several  pins  may 
be  introduced  from  several  points,  a  considerable  interval  of  space  being  allowed 


Fig.  18. — Radiogram  of  a  Small  Aneurysm  of  tlie  Transverse  Arcli  of  the  Aorta  Simulating  a 
Mediastinal  Abscess.  The  niass  appears  lobvilated  and  has  a  single  contour.  Rupture  into  the  trachea. 
(From  the  a:-Ray  Laboratory  of  Jewish  Hospital,  Cincinnati.) 


to  exist  between  the  individual  pins.  Repeated  sessions,  at  inter\'als  of  a  few 
days,  are  necessary  to  effect  consolidation. 

Ligation  of  the  Common  Carotid  and  Subclavian. — In  well  selected  saccular 
aneurysms  of  the  ascending  arch  or  of  the  innominate,  the  simultaneous  tying  of 
ihe  common  carotid  and  the  subclavian  has  been  performed  many  times,  since  it 
was  first  done  bv  Rossi  in  1843.  The  writer  has  performed  it  in  five  cases,  the 
first  of  which  only  was  fatal  from  the  operation.  (Amer.  Jour.  Med.  Sciences, 
1S80,  p.  3r)2.)  Death  resulted  from  septic  pleurisy.  In  all  of  the  other  cases 
a  marked  improvement  occurred,  although  a  positive  cure  was  not  eft^ected  in 
any.  In  these  four  cases  two  of  the  number  lived  for  two  and  a  half  to  three 
years  after  the  operation  and  one  of  them  returned  to  his  work  as  a  fireman. 
(Figs.  19  and  20.) 

The  danger  from  the  operation  itself  is  not  very  great  if  one  excludes  the 
fatal  effects  of  cerebral  amrmia  that  occur  in  about  ten  per  cent  of  the  cases 
in  which  the  common  carotid  is  tied.     Unless  the  left  carotid  is  thoroughly- 
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patulous,  as  shown  by  the  temporal  pulse,  the  operation  is  out  of  place.  In 
very  large  aneurysms  that  are  near  to  rupturing,  it  is  likewise  contra-indicated. 
It  must  be  confessed  that  the  results  obtained  by  distal  ligation,  for  aneurysms 
of  the  aorta  and  innominate,  are  far  from  encouraging.  Jacobsthal,  in  1903 
{Zeitsch.  f.  Chir.,  Vol.  78,  p.  239),  had  critically  considered  120  cases.  The 
immediate  mortality  was  over  12.9  per  cent.  Jacobsthal  concedes  that  only 
three  cases  lived  after  three  years.  That  the  prognosis  is  better  than  one  would 
infer  from  this  statement  is  shown  by  the  fact  that  the  patients  of  Heath  and 


Fig.  19. — Photograph  of  the  Neck  and  Upper  Part  of  the  Chest  in  a  Patient  Affected  witli  Aneurysm 
of  the  Innominate  Artery.  The  picture  shows  the  appearance  of  the  parts  before  the  operation.  (Case 
at  the  Cincinnati  Hospital.) 


Stimson  who  were  living  after  three  and  four  years,  are  not  included  among  the 
cures.  In  Poivet's  collection  of  ninety-four  cases,  seven  per  cent  of  cures  are 
claimed.  The  largest  individual  experience  is  doubtless  that  of  Guinard,  who 
has  had  fifteen  cases  of  aneurysm  of  the  aorta  and  root  of  the  neck  in  which 
distal  ligation  was  performed.  There  was  only  one  death  due  to  operation. 
No  details  are  given  as  to  the  end-results. 

Aneurysms  of  the  Innominate. — Until  radiography  rendered  possible  a 
differential  diagnosis  between  an  aneurysm  of  the  aorta  and  one  of  the  innom- 
inate, the  two  conditions,  when  they  were  not  coexisting,  were  often  confounded. 
It  is  now^  possible,  not  only  to  identify  an  aneurysm  as  belonging  to -the  innom- 
inate, but  also  to  recognize  the  part  of  the  trunk  primarily  involv^ed.  When  an 
aneurysm  of  the  innominate  is  not  part  of  an  aortic  sacculation,  it  is,  as  a  rule, 
sacculated.  In  its  growth  it  first  involves  the  structures  of  tlie  superior  medi- 
astinum and  then  extends  into  the  neck.  The  pressure  symptoms  result  from 
its  relationshij)  to  the  innominate  vein,  the  right  recurrent  laiyngeal  nerve, 
and  the  trachea. 

Treatment. — The  treatment  of  aneurysms  of  the  innominate  is  much  like 
that  of  aneurvsms  of  the  aorta.     The  best  results  have  been  obtained  by  distal 
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simultaneous  tj'iug  of  the  carotid  and  subclavian.  When  other  intrathoracic 
aneurysms  are  present,  operative  interference  is  contra-indicated.  A  case  of 
this  kind,  in  which  von  Eiselsberg  recently  refused  to  operate,  was  so  far  benefited 
by  the  injection  of  gelatin  that  the  visible  tumor  completely  disappeared. 
{Wiener  kiln.  Wochensch.,  ]907,  p.  188.)  According  to  Imbert  and  Pons 
(cjuoted  by  Matas)  one-fourth  of  the  cases  ought  to  be  benefited  by  the  distal 
operation.  The  danger  that  cerebral  anaemia  will  follow  the  tying  of  the  com- 
mon carotid  of  one  side  may,  according  to  Guinard  {Rev.  de  Chir.,  1909,  p.  229), 


Fig.  20. — Photograph  of  the  Same  Patient  (Fig.  19),  taken  One  Month  after  Simultaneous  Distal 

Deligation. 

be  disregarded  provided  the  anastomotic  circulation  between  the  external 
carotids  is  intact.  In  all  the  fatal  cases,  according  to  this  writer,  the  latter  was 
interfered  with  by  some  grave  operation,  notably  by  operative  work  on  the  jaws. 


IX.   OPERATIONS  ON  THE  CHEST. 


The  operations  on  the  chest  differ  from  those  on  the  rest  of  the  body  in  that 
they  must  be  performed  without  interrupting  the  regular  action  of  the  heart 
and  lungs,  which  action  is  necessary  to  the  maintenance  of  life.  Any  interrup- 
tion of  the  heart's  action  is  likely  to  prove  immediately  fatal.  For  this  reason 
it  will  be  seen  that  the  surgery  of  the  thorax  and  its  contents  demands  special 
care  in  the  choice  of  the  an:rsthetic,  in  the  position  of  the  patient,  and  in  the 
maintenance  of  intrathoracic  pressure.  The  choice  of  the  anipsthetic  is  most 
important,  and  so  also  is  the  manner  in  which  it  is  given.  In  cases  of  empyema 
one-half  of  the  breathing  capacity  may  be  lost,  and  for  this  reason  great  care 
should  be  taken  not  to  give  any  ana\sthetic  that  may  interfere  with  the  function 
of  the  remaining  lung  tissue.     It  is  evident,  therefore,  that  ether  and  nitrous 
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oxide  are  thoroughly  unsuitcd  for  this  class  of  cases,  as  a  part  of  the  narcotic 
effect,  in  both  of  these  agents,  is  due  to  partial  asphyxia. 

AMien  possible,  the  lesser  operations,  such  as  thoracotomy  or  even  the 
resection  of  one  rib,  should  be  done  under  local  anaesthesia.  The  operation, 
however,  cannot  be  made  absolutely  painless.  ^Mlen  all  is  considered,  it  will 
be  seen  that  chloroform  is  the  best  available  ana'sthetic.  It  must  be  given 
with  unusual  care  and  the  heart's  action  carefully  watched.  The  necessit}'  of 
this  will  be  seen  when  it  is  remembered  that  the  heart  is  already  working  under 
an  additional  strain  from  the  presence  of  increased  intrathoracic  pressure. 

Lately,  some  of  these  operations  have  been  done  in  the  preliminary  stage 
of  ether  anaesthesia,  in  the  so-called  Ether  Rausch  of  the  Germans.  This  is 
valuable  only  in  the  operations  of  short  duration,  as  the  entire  operation  must 
be  completed  in  a  very  few  minutes.  One  of  the  most  important  details,  in 
operations  on  the  thorax,  is  the  posture  of  the  patient..  In  the  text-books, 
almost  without  excc{:)tion,  the  generally  accepted  procedure  is  to  place  the 
patient  on  the  sound  side  with  a  sand  bag  under  the  ribs.  While  this  position 
is  most  convenient  to  the  operator,  rendering  the  field  of  operation  easy  of  ac- 
cess and  widely  separating  the  intercostal  spaces,  it  may  be — so  far  as  the  patient 
is  concerned — unwise  and  even  dangerous.  The  correctness  of  this  statement 
becomes  apparent  when  we  consider  that  the  only  or  the  chiefly  available  lung- 
capacity  is  thereby  further  compromised.  This  was  strikingly  borne  out  in 
two  cases  which  came  to  the  author's  notice.  They  were  cases  of  em|)yema  in 
adult  males.  In  both  of  them  death  occurred  on  the  table  with  symptoms  of 
dyspnoea,  quick  and  shallow  breathing,  and  cessation  of  the  pulse.  In  neither 
of  these  cases  were  the  surgical  manipulations  sufficient  to  wan*ant  the  sudden 
cessation  of  life.  Nor  was  it  apparently  the  fault  of  the  anaesthetic,  which  was- 
given  in  each  case  with  great  care.  Hence  we  are  perhaps  justified  in  attrib- 
uting these  deaths  to  the  faulty  position  in  which  the  patient  was  placed.  The- 
supine  position  is  the  proper  one  to  adopt.  If  it  is  necessary  to  make  an  incision 
on  the  posterior  aspect  of  the  thorax,  this  must  be  done  by  allowing  the  side- 
of  the  thorax  to  project  over  the  edge  of  the  table.  Recently  Elsberg,  in  a 
series  of  experiments,  has  demonstrated  that  operations  on  the  chest  are  l:)est 
borne  by  the  patient  when  lying  flat  on  the  al:)domen.  In  tliis  position  it  is- 
claimed  that  the  respiratory  disturbances  due  to  the  opening  of  the  chest  cavity 
are  the  slightest.  Elsberg,  himself,  induced  a  double  pneumothorax  without 
any  alarming  symptoms. 

Operating  in  the  Sauerbruch  Chamber  or  with  the  Aid  of  the  Brauer  Ap- 
paratus.— The  experiments  of  Sauerbruch  and  Brauer  have  revolutionized 
thoracic  surgery.  Sauerbruch  first  demonstrated  his  apparatus  before  the 
German  Congress  of  Surgeons  in  1902.  His  aim  is  to  prevent  operative- 
pneumothorax  by  operating  under  negative  pressure  (a  partial  vacuum)  in  an 
air-tight  chamber.  For  this  purpose  only  8  to  10  mm.  of  negative  pressure  is 
necessary.  The  surgeon  himself  undergoes  no  discomfort  from  this  slight 
reduction  of  pressure,  while  it  is  sufficient  absolutely  to  prevent  the  collapse  of 
the  lung  and  the  subsequent  pneumothorax.     The  patient's  head  projects  from 
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the  chamber  and  the  aniesthetic  is  thus  given  without  difficulty.     Either  chloro- 
form or  ether  may  be  used. 

The  Sauerbruch  apparatus  (Fig.  172,  on  page  418  of  Vol.  VII.)  is  based  on  the 
fact,  known  to  physiologists,  that  the  normal  expansion  of  the  lungs  is  due  to  the 
difference  between  the  positive  pressure  in  the  bronchial  tree  and  the  negative 
pressure  in  the  pleural  spaces.  As  long  as  this  negative  pressure  is  continued 
the  collapse  of  the  lung  and  consequent  pneumothorax  cannot  occur.  The 
Sauerbruch  operating  chamber  is  an  air-tight  room  of  sufficient  size  to  accom- 
modate an  operating  table,  seats  for  the  operators  and  assistants,  and  instru- 
ment trays.  On  one  side  is  an  air-tight  door,  which  may  further  be  protected 
by  a  small  air-tight  vestibule,  so  that  one  may  enter  and  leave  the  operating 


Pig.    21. 


-View  of  the  Outside  of  the  Universal  Differential  Pressure  Chamber — First  Experiment. 
(After  Meyer.) 


room  during  the  operation.  On  the  opposite  wall  is  a  circular  opening  in  the 
chamber  partly  closed  by  a  collapsible  rul^ber  ring.  Tlirough  this  ring  the 
patient's  head  projects,  the  rubber  fitting  closely  around  the  neck.  The  rubber 
need  not  fit  tightly,  as  it  is  kept  firmly  in  place  by  the  negative  pressure  within 
the  chamber.  On  one  side  of  the  chamber  is  an  opening  connected  with  a 
vacuum  pump  run  by  an  electric  motor.  On  the  opposite  wall  is  an  ordinary 
water  valve  connected  with  a  mercury  manometer.  The  valve  is  set  at  —  8 
to  10  mm.,  a  sufficient  negative  pressure  to  prevent  the  collapse  of  the  lungs.  The 
valve  works  automatically.  When  the  pressure  is  below  -  8  to  10  mm.,  the  valve 
opens  and  allows  a  small  amount  of  air  to  enter  until  the  pressure  again  rises  to 
-  8  to  10  mm.  In  this  way  the  air  \\ithin  the  chamber  is  constantly  replaced  by 
fresh  air  from  the  outside.     The  chamber  may  be  further  elaborated  by  lights,  a 
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telephone,  and  a  small  sterilizer.  The  chamber  in  the  clinic  at  Breslau  (formerly 
Mikulicz's  clinic)  is  a  very  elaborate  affair,  with  all  possible  improvements. 
Figs.  21  and  22  represent  an  improved  Sauerbruch  chamber,  devised  at  the 
Rockefeller  Institute  by  Willy  Meyer  and  in  use  at  the  German  Hospital.  It 
has  the  advantage  of  permitting  differential  pressure  by  means  of  two  chambers, 
one  within  the  other. 

The  siu^gery  done  in  the  Sauerbruch  chamber  gives  cause  for  encouragement. 
The  most  extensive  thoracic  resection  for  recurrent  carcinoma  of  the  breast  has 
been  done  without  any  pneumothorax.     Of  coiu'se,  before  the  patient  is  re- 


FiG.  22. — View  of  tlie  Interior  of  the  Universal  Differential  Pre-— ure  Clianiher — First  Experiment. 

(After  Mej'er.) 

moved  from  the  chamber,  the  opening  nmst  he  aljsolutely  closed  by  a  skin- 
muscle  flap  taken  from  the  back.  The  apparatus  was  originally  de\'ised  for 
making  the  thoracic  portion  of  the  oesophagus  accessible.  Several  attempts 
at  this  operation  have  been  made  in  the  Mikulicz  clinic  since  the  installation 
of  the  Sauerbruch  chamber,  but  none  has  been  successful.  It  serves  admirably 
in  all  ordinar}^  operations  of  the  pleura  and  lung,  where  a  wide  opening  of  the 
pleural  cavity  is  necessary.  It  scarcely  seems  possible,  however,  that  the 
thoracic  portion  of  the  oesophagus  (as,  for  example,  in  a  case  of  carcinoma)  will 
ever  come  within  the  realms  of  surgical  intervention,  although  experiments  on 
animals  have  occasionally  been  successful 
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The  Sauerbruch  chamber  can  be  used  to  great  advantage  in  operating  on 
stab  and  bullet  wounds  of  the  heart,  as  the  opening  into  the  pleiu-al  sac  may  be 
made  as  large  as  necessary.  It  should  be  remembered,  however,  that  some 
elevation  of  pressiu-e  is  of  great  advantage  in  operating  on  stab  wounds  of  the 
heart,  as  hemorrhage  is  thereby  decreased.  Sauerbruch  reports  a  very  in- 
teresting case  of  this  sort.  During  the  sutiuing  of  the  heart  and  pericardium, 
the  pressure  was  merely  reduced  to  —  3.  A  slight  pneumothorax  resulted, 
not  enough,  however,  to  bring  the  patient  into  any  jeopardy.  The  sutures 
were  passed  with  a  great  degree  of  ease,  as  there  was  no  bleeding  to  inconvenience 
the  operator.  As  soon  as  the  suture  was  completed,  the  pressiu-e  was  again 
lowered  to  —  8  mm.,  the  pneumothorax  thus  being  overcome  before  the  flap 
was  replaced. 

Brauer  devised  a  positive-pressm-e  apparatus  to  take  the  place  of  the  Sauer- 
bruch chamber.  His  a])paratus  consists  of  a  mask,  which  is  closely  applied  to 
the  face.  To  this  is  attached  a  compressed-air  tank  and  an  anaesthetic  apparatus. 
A  mercm'y  manometer  is  also  attached  to  the  apparatus.  In  this  way  the 
administration  of  the  anspsthetic  and  the  {jositive  air  pressure  are  kept  up  at 
the  same  time,  thus  maintaining  the  an-  in  the  bronchial  tree  at  a  positive 
pressure  and  preventing  collapse  of  the  lung  when  "^he  chest  is  opened.  This 
apparatus  is  much  simpler  than  the  Sauerbruch  chamber  and  is  much  more 
available  for  general  use.  Only  a  few  of  the  largest  clinics  are  able  to  afford 
the  expense  of  a  Sauerbruch  chamber.  The  disadvantages  of  the  Brauer  appa- 
ratus are  the  sudden  changes  in  the  volume  of  the  lung,  the  danger  of  intersti- 
tial emphysema,  the  rapid  loss  of  heat,  and  the  difficulty  of  maintaining 
ana'sthesia.  One  of  the  greatest  dangers  is  that  due  to  the  interference  with  the 
cuTulation  from  the  establishment  of  a  positive  pressm-e  in  the  pleural  cavity. 
The  apparatus  has  been  used,  however,  with  excellent  results  in  many  clinics. 

Recently  Dryer  and  Spanaus  have  endeavored  to  ascertain  experimentally 
the  comparative  values  of  the  Sauerbruch  and  the  Brauer  apparatus.  They 
made  two  hundred  and  fourteen  experiments,  doing  all  sorts  of  operations. 
They  determined  that,  so  far  as  the  practical  value  is  concerned,  there  is  no 
difference  between  the  two  methods  of  preventing  pneumothorax.  Kuettner 
has  used  both  methods  an  equal  number  of  times  and  his  decision  is  that  they 
are  both  of  equal  value.  This  being  the  case,  it  would  seem  that  the  Brauer 
apparatus  is  the  more  valuable  of  the  two,  as  it  is  portable,  less  expensive,  and 
therefore  available  for  a  greater  number  of  surgeons.  The  cabinet  of  Janeway 
and  Green  and  the  positive  pressure  incident  to  the  ether  administration  by  the 
intubation  method  (Meltzer)  are  each  worthy  of  the  thoughtful  consideration 
that  bespeaks  beneficent  surgical  advance. 

Dr.  Teske  has  done  some  experimental  work  on  an  entirely  new  method  of 
avoiding  operative  pneumothorax  by  inducing  an  artificial  hydrothorax.  He 
claims  that  the  simple  adhesion  of  the  two  pleural  surfaces  is  suflPicient  to  prevent 
the  collapsing  of  the  lung.  This  adhesion  he  aims  to  establish  by  interposing 
a  thin  layer  of  water  between  the  two  pleural  surfaces.  At  the  beginning  of 
the  operation  he  injects  a  small  amount  of  sterile  salt  solution  into  the  pleural 
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cavity.  The  chest  is  then  opened  and  a  continuous  stream  of  salt  water  is  kept 
flowing  into  the  pleural  spaces.  He  claims  that,  b}'  this  method,  any  operative 
procedures  may  be  carried  on  easil}'  and  without  any  risk  of  collapse  of  the 
lung.  If,  on  the  other  hand,  the  animal  is  turned  on  its  belly  and  the  water 
allowed  to  flow  out,  the  lung  immediately  collapses.  So  far,  this  method  has 
been  tiied  in  an  experimental  wa}'  only,  but  it  looks  as  though  it  might  offer  a 
very  safe,  easy,  and  simple  method  of  preventing  piieumothorax  in  operations 
on  the  human  subject. 

The  older  methods  of  preventing  the  collapse  of  the  lung,  while  not  so  sure 
as  these  newer  ones,  are,  nevertheless,  of  great  importance.  Tuffier's  original 
idea,  which  is  still  carried  out  and  which  the  author  has  used  many  times,  de- 
pends on  the  principle  that  pneumothorax  cannot  result  without  collapse  of 
the  lung. 

The  details  of  this  method  are  as  follows: — An  incision  is  made  over  a  rib 
and  the  bone  is  resected  without  opening  the  plem'al  ca\ity.  Large  needles, 
armed  with  heavy  catgut,  are  now  introduced  thi'ough  the  unopened  pleura 
into  the  lung  itself;  the  number  of  sutures  employed  being  sufficient  to  attach 
the  lung  firmly  to  the  chest  wall.  The  pleura  is  then  opened.  As  the  operation 
proceeds,  more  of  the  lung  is  grasped  and  fastened  to  the  chest  wall.  In  tliis 
manner  the  collapse  of  the  lung  is  effectualh'  prevented. 

Aspiration. — Aspiration  is  the  simplest  of  all  operations  on  the  chest.  It 
rarely  comes  within  the  scope  of  the  surgeon  and  is  generally  done  by  the  medical 
practitioner.  The  chest  should  be  prepared  with  all  the  aseptic  precautions 
commonly  em])loyed  in  a  major  operation,  the  needle  of  the  aspirator  being 
carefully  sterilized.  Failure  to  do  this  accounts  for  the  relative  frequency  with 
which  serous  effusions  are,  by  repeated  aspirations,  given  a  purulent  character. 
The  operation  is  so  simjile  that  it  is  often  j)erformed  by  a  j^hysician  who  is  either 
not  conversant  with  the  details  of  an  aseptic  technique  or  disregards  them. 
Aspiration  is  usuall}^  done  over  the  central  point  of  the  dulness.  In  cases  where 
the  entii'e  chest  is  filled  with  fluid  the  puncture  should  be  in  the  sixth  or  seventh 
interspace,  in  the  midaxillary  line,  or  in  the  eighth  interspace  in  the  j^osterior 
axillary  line.  If  possible,  the  jDatient  should  he  in  the  recumbent  posture,  with 
the  side  of  the  thorax  projecting  over  the  bed.  The  arm  of  the  affected  side 
should  be  bent  over  the  head  so  that  the  intercostal  space  is  made  as  wide  as 
possible.  Some  prefer  to  do  the  operation  with  the  patient  in  the  sitting  postm*e. 
This,  however,  is  somewhat  dangerous,  as  an  attack  of  syncope  is  liable  to  occur. 
The  index  finger  of  the  left  hand  having  been  placed  over  the  centre  of  the 
interspace  selected,  the  skin  is  stretched  ujiward.  The  aspii'ating  needle  is 
gras]jed  fij-mly  in  the  right  hand  and  entered  with  a  (juick  stabbing  motion  at 
the  lowermost  part  of  the  intercostal  space.  This  will  prevent  any  injmy  of  the 
intercostal  vessels.  The  dh'ection  of  the  needle  should  be  slightly  upward,  and, 
if  the  operation  is  carried  out  correctly,  the  rib  need  not  be  touched.  If  desired, 
local  ana\sthesia  by  means  of  ethyl  chloride  may  be  employed.  The  operation, 
however,  is  so  quickly  done  that  it  is  practically  painless. 

The  withcb•a^^•al  of  the  fluid  should  be  effected  verv  slowlv,  in  order  that 
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there  may  not  be  too  rapid  a  change  in  the  intrathoracic  pressure.  Most 
authorities  agree  that  not  all  the  fluid  should  be  withch-awn  at  one  sitting. 
As  soon  as  the  desired  amount  of  fluid  has  been  obtained,  the  needle  is 
(juickly  removed  and  a  small  pledget  of  gauze  is  j^laced  over  the  opening  and 
fastened  by  adhesive  plaster.  It  should  be  remembered  that  it  is  necessary 
to  employ  a  needle  of  large  calibre,  one  that  cannot  easily  be  blocked  by  flakes 
of  fibrin.  The  chief  danger  of  the  operation  is  syncope,  of  which  mention  has 
been  made  above.  Cases  of  sudden  death  from  too  rapid  evacuation  of  the 
fluid  have  been  reported.  The  danger  of  hemorrhage  is  very  slight,  as  the 
wounding  of  the  lung  is  effectually  prevented  by  the  interposition  of  the  layer 
of  fluid  and,  if  the  j^roper  precautions  are  taken,  the  intercostal  artery  is  rarely 
wounded,  and  then  only  when  the  puncture  is  made  in  the  posterior  quarter 
of  the  space  between  the  angle  of  the  rib  and  the  spine.  Here  the  intercostal 
artery  runs  in  the  centre  of  the  space  and  is  not  protected  by  the  overhanging 
flange  of  the  rib. 

Therapeutically,  aspiration  is  used  only  in  those  cases  of  simple  pleurisy  with 
effusion,  in  which  the  fluid  shows  but  little  or  no  t-endency  to  undergo  absorption, 
and  in  certain  other  cases  in  which  the  object  is  to  relieve  the  distressing  symp- 
toms of  hydrothorax  due  to  cardiac  or  renal  disease  or  to  an  intrathoracic 
neoplasm.  When  jius  is  present,  aspiration  is  of  little  value  as  a  therapeutic 
measure,  unless  supplemented  by  the  methods  described  in  the  section  relating 
to  the  treatment  of  empyema. 

Recently  Thiersch  has  devised  a  method  of  continuous  cbainage  for  use 
in  cases  of  empyema.  The  chest  is  aspirated  thi-ough  a  large  trocar  and  cannula. 
A  large  fenestrated  Nelaton  catheter  is  passetl  through  the  cannula  and  the 
latter  instrument  is  then  withdrawn.  A  piece  of  rubber  tissue,  provided  with 
a  small  orifice,  is  slipped  over  the  catheter  and  tied  fast  at  the  point  where  it 
emerges  from  the  chest  cavity.  The  rubber  tissue  is  fastened  firmly  to  the 
chest  wall,  thus  ])roviding  a  rather  tight  closure  of  the  thoracic  cavity  at  the 
site  of  puncture.  The  outer  end  of  the  Nelaton  catheter  is  connected  with  a 
large  soft-walled  drainage  tube,  which  fits  into  a  bottle  placed  below  the  bed. 
(Fig.  23.)  The  large  soft  tube  acts  after  the  fashion  of  a  vein,  permitting  the 
exudate  to  esca])e  under  increased  internal  pleural  pressure,  while  it  does  not 
allow  the  entrance  of  air  because  of  the  coaptation  of  the  walls  in  inspiration. 
The  result  is  a  reliable  mechanism  which  effectively  permits  the  drainage  of  the 
exudate  and  prevents  the  occmTence  of  pneumothorax.  Many  emp5'emas 
and  practically  all  the  metapneumonic  cases  are,  according  to  Friedi"ich, 
completely  healed  by  means  of  this  apparatus  without  further  surgical 
interference. 

Thoracotomy. — Thoracotomy  is  the  opening  of  the  chest  cavity  through 
an  intercostal  sj^ace.  The  operation  is  very  simple  As  a  rule,  it  may  be 
done  under  infiltration  anaesthesia,  by  means  of  the  Schleich  or  other  solutions. 
The  site  of  the  incision  should  be  located  in  the  same  manner  as  that  for  explora- 
tory aspiration.  In  fact,  it  is  a  good  plan  to  precede  the  incision  by  exploratory 
puncture.     The  skin  being  pressed  upward,  an  incision,  4  or  5  cm.  long,  is  made 
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over  the  centre  of  the  inters] )ace  selected  and  the  wound  is  cautiously  deepened, 
laj^er  for  layer,  until  the  internal  intercostal  fascia  is  reached.  A  dressing 
forceps  is  now  introduced  in  close  ]:)roximity  to  the  needle  and  the  blades  are 
separated.  In  this  manner  the  pleiu'a  is  opened  without  any  danger  of  hemor- 
rhage. A  tube  is  inserted  into  the  cavity  and  firmly  secm-ed  with  a  silkworm- 
gut  suture  and  a  safety  pin.     The  }3us  is  allowed  slowly  to  escape.     The  tube 

should  be  as  large  as  the  interspace  will 
permit  and  sufficiently  firm  not  easily 
to  collaj)se.  Care  should  be  taken  to 
secure  the  tube  firmly  in  its  place,  as  it 
may  easily  be  lost  in  the  pleural  cavity. 
Just  a  word  as  to  the  direction  of 
the  tube.  Its  purpose  is  merely  to 
keep  the  wound  open  and  promote 
discharge,  and  for  this  pm'pose  a  short 
tul:)e  answers  as  well  as  a  long  one.  A 
long  tube  is  harmful  for  two  reasons: 
In  the  first  place,  it  interferes  with  the 
j^roper  expansion  of  the  lung;  and,  in 
the  next  place,  and  still  more  import- 
ant, the  long  tube  coming  into  contact 
with  the  visceral  jjleura  is  painful  and, 
by  its  irritation,  excites  paroxysms  of 
coughing.  The  operation  is  finished  by 
l)lacing  a  very  large  occlusive  dressing 
around  the  thorax. 

The  indications  for  simple  incision 
(thoracotomy)  are  not  very  frecjuently 
oloserved.  The  space  is  so  small  that 
adequate  drainage  is  almost  impossible 
to  establish.  The  neighboring  ribs  are 
aj)t  to  compress  the  di'ainage  tube.  The 
ojiening  does  not  permit  the  digital 
exploration  of  the  cavity,  nor  does  it 
allow  the  escape  of  clots,  large  masses 
of  fibrin,  or  inspissated  pus,  which  are 
almost  sure  to  decompose  and  thus 
further  to  add  to  the  septic  symptoms. 
Simple  thoracotomy  may,  however,  be  tried  in  metaijneumonic  empyemas  of 
very  young  children,  in  whom  the  ribs  are  elastic  enough  to  permit  separation. 
Resection  of  Ribs. — The  usual  procedure,  in  the  treatment  of  empyema,  is 
thoracotomy  with  the  resection  of  a  portion  of  one  or,  in  some  cases,  more  ribs. 
Here,  as  in  all  other  purulent  accumulations,  the  desideratum  is  adequate 
drainage.  The  seventh  ril),  in  the  mid-axillary  or  post-axillary  line,  is  usually 
selected  for  drainage.     Lower  ribs  are  not  available  for  the  reason  that  the 


Fi<;.  2.3. — Thiersch'.s  Drainajnv 


INTRATHORACIC   SURGERY.  51 

<Uaphragm  in  its  movements  is  a{)t  to  become  engaged  in  and  to  obliterate  the 
opening.  The  skin  OA'er  the  i"ib  selected  is  first  pnt  on  the  stretch  between 
the  thumb  and  forefinger  of  tlie  left  hand  and  an  incision  about  4  or  5  cm.  in 
lenp;th  is  made  down  to  the  ril).  The  periosteum  is  next  sharply  incised  and, 
with  a  blunt  periosteotome,  separated  from  its  outer  aspect.  The  muscles 
inserted  above  and  below  are  then,  together  with  the  attached  periosteum, 
sei)arated  from  the  bone.  Some  trouble  may  be  encountered  at  this  j)oint  of 
the  operation.  Having  freed  the  ril)  from  its  periosteum  above,  below,  and  in 
front,  the  surgeon  should  introduce  a  Doyen  rib  j-aspatory,  and  in  his  manipu- 
lations with  this  instrument  he  should  always  keep  close  to  the  rib.  By  moving 
it  sharplv  backward  and  forward  the  rib  is  entirely  freed  from  its  attachments, 
the  pleura  being  left  intact.  With  the  aid  of  the  raspatory,  used  as  a  retractor, 
the  soft  tissues  at  the  sternal  end  of  the  rib  are  next  pushed  out  of  the  way, 
(he  rib  shears  introduced,  and  the  rib  sharply  cut  through.  The  raspatory  is 
now  forcibly  pushed  or  jDulled  toward  the  dorsal  ])ortion  of  the  rib  and  the  soft 
tissues  in  this  locality  are  held  out  of  the  way.  The  rib  cutter  is  again  intro- 
duced and  the  rib  divided.  As  a  rule,  in  ordinary  cases,  a  piece  of  the  rib,  an 
incli  and  a  half  or  two  inches  long,  should  be  removed.  If  any  bleeding  is 
encountered,  it  is  from  the  intercostal  artery,  which  should  be  tied.  As  a 
i-ule,  however,  no  hemorrhage  is  seen.  The  intercostal  fascia  and  the  parietal 
])leura  are  next  divided  by  a  small  incision,  thus  opening  the  pleural  cavity 
and  allowing  the  pus  to  escape.  By  means  of  a  dressing  forceps,  the  incision 
is  enlarged  to  the  desired  extent.  When  the  wound  is  enlarged  in  this  manner, 
no  troublesome  hemorrhage  is  encountered.  If  pus  is  present  in  large  amount 
it  should  be  evacuated  slowly  to  prevent  the  possibility  of  collapse  of  the  lung 
from  sudden  change  in  blood  pressure.  After  the  evacuation  of  the  pus  the 
pleural  cavity  may  be  thoroughly  explored  by  the  operator's  finger,  and  any 
large  masses  of  detritus  removed.  The  exploration  may  determine  the  necessity 
of  immediately  making  multiple  resection.  In  case  the  exudation  is  very  fetid, 
the  ca\^ity  may  be  irrigated.  As  a  rule,  however,  this  step  is  unnecessary,  and 
needlessly  prolongs  the  period  of  anu'sthesia.  Furthermore,  irrigation  has,  in 
a  number  of  instances,  been  followed  by  sudden  death,  probably  due  to  arrest 
of  the  heart's  action  from  vagus  irritation.  As  a  last  step  a  large  ch-ainage  tube 
is  inserted  securely  and  a  large  sterile  dressing  applied. 

Beck  advises  what  he  calls  "  pleurocostomy "— that  is,  stitching  the  costal 
pleura  to  the  skin.  This,  however,  is  entirely  unnecessary  and  may  result  in  a 
permanent  fistula. 

The  post-operative  treatment  is  simple  and  consists  merely  in  changing 
the  dressing  frequently  and  keeping  the  tube  open.  At  each  change  of  dressing 
it  is  important  to  make  sure  that  the  tube  is  firmly  secured,  as  these  tubes  are 
^■ery  frequently  lost  after  the  operation.  Unless  the  secretion  becomes  mal- 
odorous, no  irrigation  is  necessary.  In  many  of  these  acute  cases  the  patient 
completely  recovers  in  from  three  to  five  weeks,  the  length  of  time  depending 
on  the  rapidity  with  which  the  lung  expands.  This  expansion  may  be  aided, 
after  the  lapse  of  a  few  days,  by  breathing  exercises  and   by  the   use  of  the 
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Woulfe  bottles  *  and  markedly  by  the  Bryant  apj^aratus  already  mentioned. 
(See  page  11.)  In  children  recover}^  is  particularly  rapid,  probably  owing  to  the 
great  elasticity  of  the  ribs. 

The  cases  offering  the  gravest  progno.sis  are  those  of  tuberculous  origin,  as, 
even  after  the  most  racUcal  operation,  long-standing  suppurating  sinuses  are  apt 
to  result.  It  must  be  realized,  however,  that  no  patient  affected  wdth  empyema, 
even  if  apparently  moribund,  is  too  far  gone  to  be  given  the  chance  of  recovery 
which  this  comparativeh'  simple  operation  offers.  A  marked  change  for  the 
better  often  occurs  within  a  few  hours  after  the  operation. 

Thoracoplasty. — When  an  emi)yema  fails  to  be  relieved  by  a  resection  of 
one  or  more  ribs  and  ch'ainage,  it  has  a  tendency  to  become  inveterate.  There 
then  remains  within  the  thorax  a  pus-secreting  cavity,  bounded  by  the  chest 
wall  on  the  one  hand  and  the  diaphragm  and  bound-down  lung  on  the  other. 
The  dimensions  and  location  of  the  cavity  necessarily  var}-  within  wide  limits. 
In  these  cases  there  is  no  tendenc}'  to  spontaneous  closure,  and  for  the  relief 
of  the  patient  multiple  rib  resection  becomes  necessary.  The  number  of  ribs 
to  be  resected  necessarily  varies  with  the  dimensions  of  the  ca\dty.  For  the 
formal  operation  of  multiple  rib  resection,  the  term  "thoracoplasty''  has  been 
reserved.  Its  object  is  to  permit  the  sinking  in  of  the  chest  wall  by  removing 
the  rigid  ribs  and  by  applying  its  soft  parts  directly  to  the  lung,  thus  closing 
the  dead  space  previously  occupied  bv  the  empyema. 

Ef^tlander's  Operation. — Estlander's  oi)eration  consists  of  the  removal  of  as 
many  ribs  as  may  be  necessary  through  separate  incisions  made  in  the  line  of 
an  intercostal  space  and  of  such  length  as  may  be  necessary  for  the  removal  of 
rib  sections  of  the  required  length.  By  making  the  incision  in  the  intercostal 
space  the  sections  of  the  upper  and  the  lower  ribs  can  easily  be  removed  through 
one  incision.  Thus,  through  four  separate  incisions  sections  of  at  least  eight 
ribs  may  easily  be  removed.  In  many  cases  that  are  not  of  too  long  standing, 
this  operation  permits  very  extensive  sinking  in  of  the  chest  wall;  but,  when 
the  parietal  plem'a  is  very  thick  and  inelastic,  the  result  of  changes  which  have 
been  going  on  for  many  }'ears,  even  ^Try  extensive  rib  resection  will  fail  to 
produce  the  desired  result. 

Schede\s  Operation. — To  overcome  the  difficulty  mentioned  in  the  preceding 
paragraph,  Schede  removes  not  only  the  ribs,  but  likewise  the  offending  pleura. 
His  operation  is  connnenced  with  a  large  U-shaped  incision  which  begins  below 
the  second  rib,  near  its  anterior  attachment,  and  extends  downward  in  an 
oblicjue  direction  as  far,  if  necessary,  as  the  tenth  rib.  Thence,  it  continues, 
in  a  gentle  curve  with  upward  concavity,  backward  to  the  posterior  axillary 
border,  where  it  gradually  extends  upward  to  the  posterior  border  of  the  scapula 
as  high  up,  if  necessary,  as  the  second  rib.  The  huge  flap  thus  outlined  is  made 
to  include  all  of  the  soft  ])arts  down  to  the  ribs  and  the  intercostal  muscles.     It 

*  Woulfe'.s  apparatus  consists  of  two  large  wash  bottles  connected  by  a  rubber  tube.  These 
bottles  are  half-filled  with  water.  By  blowing  into  one  bottle,  the  patient  is  able  to  force  the 
fluid,  under  considerable  pressure,  into  the  other  bottle.  This  increases  intratracheal  pressure 
and  promotes  the  expansion  of  the  lungs. 
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is  then  reflected  upward  in  such  a  manner  that  the  scapula  may  be  involved. 
All  hemorrhage  having  been  arrested,  the  ribs  are  next  resected  with  heavy 
bone  forceps,  and  with  them  are  included  the  intercostal  muscles  and  the  thick- 
ened pleura.  The  operation  is  completed  after  the  lung  has  been  decorticated, 
or  after  Schede's  method  of  discission  of  the  pleura  has  been  practised  by  pressing 
the  large  flap  against  the  lung.  This  operation  is  very  severe  and  is  followed, 
if  carried  out  in  the  way  described,  by  a  relatively  high  mortality.  Therefore, 
if  Schede's  operation  is  to  be  performed,  it  may  be  well  to  do  it  in  two  sittings, 
the  flap  being  prepared  at  the  first  and  the  rib  resections  made  at  tlie  second. 
In  debilitated  subjects  the  safety  of  the  i)atient  will  often  recjuire  that  one  or 
two  ribs  be  resected  at  a  time,  beginning  from  below  upward  and  thus  gradually 
reducing  the  size  of  the  ca^'ity.     In  this  way  it  may  be  that  fom-,  five,  or  even 


Fig.  24. — Radiogram  Showing  End-Result  after  Schede  Operation.      (Avithor's  first  case.) 


more  operations  may  be  needed  for  completely  closing  the  cavity.  Although 
in  this  way  more  time  will  be  required  for  effecting  a  cure,  it  is  a  safer  course  to 
pursue  than  that  of  performing  this  very  extensive  operation  in  one  sitting. 

It  may  here  be  remarked  that  the  operations  for  empyema  are  becoming  more 
and  more  atypical.  Where  a  fistula  is  present,  as  it  usually  is,  this  is  enlarged 
sufficiently  to  permit,  as  far  as  possible,  the  digital  exploration  of  the  cavit5^ 
Guided  by  the  finger,  the  sm-geon  makes  an  incision  upward  and  other  incisions 
in  one  or  two  intercostal  spaces,  and  then  removes  portions  of  the  ribs.  Digital 
exploration  is  then  made,  and,  if  this  reveals  an  extension  of  the  ca\aty  still 
further  upward,  the  removal  of  additional  sections  of  ribs  is  undertaken.  Step 
by  step,  at  one  or  more  operations,  the  necessary  number  of  ribs  is  removed. 
The  difficulty,  of  course,  grows  as  the  shorter  ribs  (especially  the  first)  are 
reached.  The  end-results,  in  two  cases  of  complete  Schede  operations  done  by 
the  writers,  are  shown  in  the  accompanying  radiograms.     (Figs.  24  and  25.) 

Pulmonary  Decortication. — Whatever  method  of  thoracoplasty  may  be 
adopted,  the  treatment  of  the  pulmonary  pleura  by  decortication  is  to  be  made 
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]Dart  of  the  oi:>eration.  If  one  follows  the  method  of  Fowler,  the  thickened 
pulmonai"}'  i)leura  is  i-enioved  by  careful  dissection.  Delorme  makes  a  tem- 
porary resection  of  the  chest  wall  b}'  reflecting  a  large  flap  consisting  of  the  whole 
thickness.  Decortication  of  the  lung,  by  the  use  of  knife  and  scis.sors,  im- 
mediately follows.  The  flap  is  then  replaced,  as  in  the  Schede  procedm^e.  Tem- 
porary resection,  by  means  of  a  flap  of  the  entire  thickness  of  the  chest  wall,  has 
had  few  followers.  Decortication — or,  preferabh',  discission  of  the  lung,  where 
{practicable — limits  the  number  of  ribs  to  be  resected.  With  the  freeing  of  the 
lung,  by  one  or  the  other  of  these  procedures,  expansion  at  once  follows,  and 
therefore  little  deformity  results  even  after  extensive  ril)  resection.  In  many 
instances  there  is  a  tendency  to  re-formation  of  the  costal  arches. 

In  the  rare  cases  of  bilateral  emp3'ema,  extensive  operations  on  Ijoth  sides 


Fio.  25. — ^Radiogram  Showing  End-Result  of  Sfhede  Operation.      (.\uthor's  second  ca-se.) 

are  not  feasible.  Aspiration  of  one  side  and  incision  of  the  other  constitute 
the  best  treatment  availal^le  under  the  circumstances.  Temporar}'  imjirove- 
ment  is  all  that  can  be  looked  for.  At  a  later  operation  drainage  of  the  i^econd 
pleural  sac  may  be  established. 

FriedriclLS  Multiple  Rib  Resection  for  the  Treatment  of  Unilateral  Pidtnonarij 
Tiihercdlosis. — The  patient,  who  is  usually  in  a  debilitated  condition,  must  be 
carefulh'  prepared  by  a  pre-operative  course  of  forced  feeding  and  stimulation. 
Friedrich  recommends  a  preliminary  course  of  treatment  with  digitalis  for  the 
]Hn-j)Ose  of  toning  up  the  heart.  The  operation  may  be  begun  under  infiltration 
ana'sthesia:  l>ut,  as  general  ana'sthesia  is,  as  a  rule,  necessaiw  before  the  o])era- 
tion  is  coni))lete(l,  it  is  as  well  to  begin  immediately  with  chloroform.  The 
large  U-shaped  flap  incision,  spoken  of  in  the  description  of  the  Schede  operation, 
is  the  one  to  be  employed.     The  incision  should  be  begun  at  the  point  of  origin 
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of  the  pectoralis  iiiajor  muscle  on  the  second  rib;  it  should  next  be  carried 
downward,  with  a  slijiht  anterior  convexity,  to  the  tenth  rib:  then  it  should 
be  continued  along  the  ujoper  border  of  the  tenth  rib  nearly  to  the  erector  spina- 
muscle;  and,  finally,  it  should  he  continued  upward  to  a  point  on  the  second 
rib  midway  between  the  spine  and  the  scajjula.  The  ribs,  from  the  second  to 
the  tenth  inclusive,  should  be  well  exposed,  and  all  the  soft  parts,  together  with 
the  scapula,  should  l)c  reflected  upward.  Beginning  with  the  tenth  rib  each 
rib  is  completely  I'cnun'ed  in  the  following  manner; — An  incision  is  made  through 
the  periosteum  of  the  entire  exposed  portion  of  the  rib.  Then  a  Doyen  rib 
elevator  is  passed  completely  around  the  rib  and  ])ushed  rapidly  for\^•ard  and 
backward  until  it  has  completeh-  separated  the  rib  from  the  soft  parts.  The 
rib  is  next  divided  anteriorly  as  far  forward  as  possible.  The  surgeon,  grasp- 
ing the  divided  end  of  the  rib  and  using  the  index  finger  to  protect  the  under- 
lying pleura,  then  removes  the  entire  section  of  the  I'il)  by  a  twisting  movement. 
The  intercostal  muscles  are  now  removed  by  blunt  dissection  and  the  int(>i'costal 
arteries  are  tied.  CJreat  care  should  be  taken  to  avoid  any  injury  of  tlie  untler- 
lying  i)leura.  The  flaj)  i;;  finall}'  rej^laced,  a  small  oi)ening  being  left  at  the 
lower  posterior  angle  for  drainage.  If  the  patient  is  in  a  condition  unsuitable 
for  enduring  the  complete  operation  at  one  time,  it  may  be  performed  in  several 
sittings.  The  after-treatment  is  simply  the  resumption  of  the  dietetic  and 
hygienic  regime. 

Pneumectomy. — Partial  Pneumectomy . — Partial  pneumectomy  has  occasion- 
ally been  [jractised  in  cases  of  malignant  disease,  in  severe  lacerations,  and 
several  times  in  isolated  tuberculous  lesions.  It  is,  ho^^■ever,  an  operation  which 
is  rarely  justifiable.  After  the  lesion  has  been  located,  the  chest  cavity  is 
opened  by  an  intercostal  incision  and  the  ribs  are  widely  separated  1)y  Fried- 
rich's  rib  spreader.  (Fig.  20.)  It  is  rarely  necessary  to  resect  a  ril).  The 
diseased  portion  of  the  lung  is  grasped  by  the  hand  and  delivered  to  the  outside. 
A  heavy  clamfj  is  fastened  securely  over  the  base  of  the  part  to  be  resected. 
By  traction  on  this  clamp  as  large  a  portion  of  the  lung  as  is  desired  may  be 
delivered.  When  the  diseased  portion  has  been  completeh^  delivered,  its  base 
is  compressed  with  an  angeiotribe  and  the  lung  removed  either  with  a  knife  or 
with  the  thermocautery.  The  hemorrhage  is  controlled  by  whipping  over  the 
stump  with  a  deep  continuous  interlocking  suture.  A  second  layer  of  sutures 
is  no\\'  applied  in  nnich  the  same  manner  as  the  Lembert  sutiu'e  in  intestinal 
work.  (Fig.  27.)  It  is  usually  necessary  to  drain  the  thoracic  ca\'ity  after 
pneumectomy. 

Complete  Pneumectomy. — Complete  pneumectomy  has  been  most  carefully 
worked  out  on  dogs  by  Willy  Meyer.  The  chief  difficulty  of  this  operation — 
comj^lete  closure  of  the  bronchial  lumen — has  been  most  carefully  elaborated. 
The  following  description  is  cjuoted  from  Willy  Meyer's  article.  {Jour.  Amer. 
Med.  Ass'n,  Dec.  Uth,  1909.)  "Thj-ough  an  intercostal  incision  the  lung  is  pulled 
forward  with  the  left  hand  and  its  main  bronchus  palpated;  with  an  anatomic 
forceps  the  spaces  between  the  accompanying  vessels  and  bronchial  wall  are  pene- 
trated, one  after  the  other,  from  the  front  backward;    a  silk  thread  is  pushed 
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between  the  blades  of  the  forceps  by  the  assistant  and  pulled  through  by  the 
operator.  Then,  traction  being  exerted  on  the  first  ligature,  a  second  silk 
tlu-ead  is  pulled  through  and  tied  distally.  The  vessel  is  then  divided.  The 
vessels  are  tied,  one  after  the  other,  close  to  the  heart.  This  manner  of  securing 
the  vessels  in  the  depth  of  the  thoracic  cavity  is  preferable  to  using  a  Deschamps 
neetlle  with  a  double  thread.  According  to  anatomic  finchngs.  which  vary 
much  according  to  the  early  or  late  division  of  the  pulmonary  vessels,  from  two 
to  four  such  A-essels  have  to  be  ligated.     The  bronchus  is  now  entirely  freed; 


Fig.  26. — Rib-spreader,  for  Use  in  Operations  on  the  Lungs.      (After  Mikulicz,  modified  according 
to  Fr'edrieh;    about  one-lialf  actual  size.) 


the  loose  connective  tissue  is  pushed  off  with  a  gauze  mop,  proximally  and 
distally,  in  order  to  have  the  bronchial  stump  as  long  as  possible.  A  bayonet 
clamp  is  placed  on  the  bronchus  near  to  its  base,  its  blades  being  covered  with 
rubber  tubing.  Above  it  the  bronchus  is  crushed,  usually  with  Doyen's  large 
intestinal  crusher.  The  remaining  fibrous  sheath  is  ligated  with  silk,  a  clamp  is 
placed  distally,  and  the  bronchus  is  cut  off.  Before  the  bayonet  clamp  is  re- 
moved, or  after  its  removal,  according  to  the  ease  of  access,  the  bronchus  is 
secured  on  both  sides  with  a  pointed  forceps.  In  order  to  accomplish  this  safely, 
a  branch  of  the  vagus  nerve  must  often  be  jjushed  aside  with  a  blunt  instrument. 
Care  should  be  exercised  to  avoid  injuring  the  nerve.     The  two  clamps  are 
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pulled  on  and  the  crushed  part  is  pushed  back  into  the  lumen  of  the  bronchus 
with  anatomic  forceps  or  a  tucker.  Two  or  three  top  sutures  (silk)  draw  the 
unci'ushed  part  of  the  stump  over  the  Ijuried,  crushed  portion.  The  sutures 
sliould  not  include  much  tissue  and  they  should  not  penetrate  into  the  lumen 
of  the  bronchus,  ^^'hcn  they  are  tied,  air-tight  occlusion  results.  If  material 
is  lacking,  the  pericardium  can  be  hooked  by  the  needle  on  one  side  of  the 
I)ronchial  stump  and  thus  used  to  advantage  for  closure.''     The  operation,  which 


Fig.  27. — Diagram  Showing  Sutures  in  Lung  Tissue  and  a  Wound  in  the  Lung.      (After  Friedrich.) 
a-c,  Inverted  sutures;   d  and  e,  penetrating  sutures;  /,  excision  of  a  wound  of  the  lung. 

must  be  done  under  some  form  of  differential  pressure,  is  completed  l\v  closing 
the  thoracic  wound  and  making  it  as  air-tight  as  possible. 

Operations  on  the  Anterior  Mediastinum. — Access  to  the  anterior  medias- 
tinum is  best  obtained  tln'ough  the  sternum.  An  incision  is  made  down  to  the 
'bone  and  the  soft  parts  are  retracted.  The  sternum  may  be  removed  in  one  of 
several  ways.  Probably  the  safest  is  to  use  the  trephine,  or,  better  still,  the 
burrs  recently  devised  by  Hudson.  Friedrich  ad\dses  the  transverse  division  of 
the  sternum  between  the  second  and  third  ribs,  with  the  ligation  of  the  internal 
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mammary  arteries.  A  more  serious  method  of  procedure  is  that  advised  by 
Milton — the  vertical  splitting  of  the  sternum  with  saw  and  chisel.  After  the 
bone  has  been  removed  in  one  of  these  ways,  the  incision  is  deepened  by  blunt 
dissection  and  the  tissues  of  the  anterior  mediastinum  are  exj^osed.  This 
operation  is  usuall}-  done  for  the  relief  of  mediastinal  abscess.  In  these  cases 
the  abscess  should  l)e  opened,  as  far  as  possible,  by  means  of  blunt  dissection. 
Dr.  Christian  has  collected  the  reports  of  forty  cases  of  dermoids  and  teratomata 
that  were  removed  from  the  anterior  mediastinum. 

Operations  on  the  Posterior  Mediastinum. — The  ol)ject  of  such  an  operation 
is  to  obtain  access  either  to  the  crsophagus  or  to  one  of  the  bronchi.  The 
patient  is  placed  in  a  ])rone  position.  Beginning  at  a  point  on  the  third  rib, 
thi^ee  inches  distant  from  the  vertebral  column,  the  surgeon  carries  an  incision 
down  to  and  a  little  beyond  the  sixth  ril).  From  the  ends  of  this  incision  he 
carries  transverse  incisions  inward  to  the  vertebral  column.  The  exposed  ribs  are 
then  resected  subperiosteally.  In  order  to  obtain  sufficiently  free  access,  it  is 
at  times  necessary  to  resect  the  transverse  processes  of  the  vertebra^.  If  it  is 
desired  to  expose  the  crsophagus,  a  bougie  should  l)e  introduced  into  it  through 
the  mouth.  If  this  operation  is  carried  on  in  the  pneumatic  cabinet,  the  ])leura 
may  1)6  freely  opened.  If,  however,  the  operation  is  done  under  ordinary 
conditions,  the  j^leura  must  be  carefully  i)ushed  away  by  blunt  chssection.  Great 
care  should  be  taken  not  to  injure  the  important  nerves  in  the  posterior  medias- 
tinum.    If  possible,  these  operations  should  be  comi)leted  without  drainage. 
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Anatomy  of  the  Spleen. — Blood-Vessels,  Lymphatics,  Nerves.— This  duct- 
less gland,  essentially  a  lymphatic  structure,  and  classed  among  the  accessory 
organs  of  nutrition  (Piersol),  lies  far  back  in  the  left  hypochoncbium,  between 
the  fundus  of  the  stomach  and  the  diaphi'agm.  It  is  very  vascular  and  highly 
elastic,  has  a  purplish  color,  and  varies  markedly  in  shape,  size,  and  weight. 
Its  long  axis  lies  parallel  with  the  back  part  of  the  tenth  rib  and  it  extends  from 
the  ninth  to  the  eleventh  ribs  in  the  mid-axillar}'  line. 

The  phrenic  surface,  convex  and  rarely  fissured,  is  moulded  to  the  dia- 
])hi-agm.  The  gastric  and  renal  surfaces,  directed  to  the  right,  are  in  relation 
v,ith  the  stomach  and  left  kidney.  Lying  between  these  visceral  surfaces  and 
the  plirenic  area  is  a  triangular  part,  which  rests  upon  the  splenic  flexure  of 
the  colon  and  the  costo-colic  ligament. 

The  anterior  Ijorder  separates  the  plirenic  from  the  gastric  surface;  it 
is  sharp,  and  i)resents  the  characteristic  notches,  which  can  !)e  palpated  in 
movable  and  enlarged  si)leens. 

The  splenic  artery  lies  between  the  layers  of  the  lieiio-i'cnal  ligament,  but 
])efore  it  enters  the  hilus,  situated  on  the  gastric  surface,  it  chvides  into  seven  or 
eight  branches.  The  splenic  vein  lies  in  the  same  fold  of  peritoneum  and  receives 
the  blood  from  the  inferior  mesenteric  vein. 

While  the  splenic  indj)  has  no  lymphatic  vessels,  those  from  the  capsule  unite 
to  form  channels  lying  in  the  lieno-renal  ligament. 

The  filaments  of  the  splenic  plexus  of  nerves  accompany  the  ramifications 
of  the  artery  into  the  organ. 

Structure  of  the  Spleen. — Beneath  the  serous  coat  there  is  a  firm  fibrous  cap- 
sule containing  elastic  fibres  and  involuntary  muscle  cells.  Numerous  bands — 
trabeculse — arising  from  the  capsule  di\dde  the  spleen  into  many  lobes;  these 
are  further  subdivided  into  smaller  compartments  by  a  fine  recticular  structm'e 
arising  from  the  trabecukr.  Lymphoid  tissue,  in  the  form  of  cords,  occupies 
the  compartments.  The  terminal  branches  of  the  splenic  artery  penetrate 
the  pulp-cords  and  open  into  the  venous  radicles  which  lie  between  the  cords 
of  lymphoid  tissue.  This  anatomical  structure  explains  the  great  difficulty 
in  controlling  hemorrhage  in  splenic  wounds. 

The  Malpighian  corijuscles  are  dense  accumulations  of  lymphoid  tissue  in 
the  adventitia  of  the  splenic  radicles. 

The  spleen  is  supported  by  three  folds  of  j^pritoneum — the  lieno-renal ,  gastro- 
sjjlenic,  and  costo-cohc. 
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Physiology  of  the  Spleen;  Results  Following  Extirpation. — Our  knowledge 
of  the  functions  of  the  spleen  is  very  imperfect.  A  ductless  gland,  it  is  sup- 
posed to  possess  an  internal  secretion  which,  judging  from  the  effects  of  splenec- 
tomy, is  not  essential  to  health,  or,  if  it  is,  can  readily  be  supplied  by  other 
organs  or  tissues. 

The  spleen  shares  with  the  lymph  nodes  and  bone  marrow  in  the  formation 
of  white  cells.  In  severe  ana?mias  it  is  believed  to  revert  to  its  fcetal  function 
of  forming  red  cells;  in  health  and  in  disease,  it  destroys  them.  What  useful 
purpose  is  served  by  its  rhythmical  contractions  and  dilatations,  and  by  its 
engorgement  after  meals,  we  do  not  know.     That  it  i3lays  som(>  })art  in  metab- 
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Fig.  28. — Semi-diagrammatic  Representation  of  the  Relation.s  of  the  Spleen  to  the  Neighboring 
Intra- Abdominal  Organs.      (After  Testut.) 


olism  is  suggested  by  the  (juantity  and  variety  of  nitrogenous  compounds 
which  are  found  in  it. 

The  enlargement  of  the  spleen  in  many  infectious  diseases  and  intoxications 
may  indicate  a  reaction  that  is  destined  to  assist  that  which  takes  place  in 
lymphatic  structures  in  general,  proxdding  a  defensive  mechanism  against  bac- 
teria and  their  toxins. 

Extirpation  of  the  human  spleen  for  injury  and  disease  has  Ijecome  an  event 
of  frequent  occurrence  during  the  last  decade.  Post-operative  studies,  in  these 
cases,  while  teaching  us  that  an  alteration  in  the  blood  is  the  most  constant  fea- 
ture following  splenectomy,  have  added  little  to  our  knowledge  of  splenic  func- 
tions. In  the  main,  Warthin's  observations  on  splenectomized  animals  have 
been  corroborated  by  these  investigations.  The  loss  of  a  normal  spleen,  as  in  the 
case  of  trauma,  seems  to  be  followed  by  more  disturbance  than  occurs  when 
the  organ  is  diseased;  in  the  latter,  vicarious  compensation  may  have  existed 
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for  months  or  years.  In  a  few  instances  very  unusual  symptoms  have  occurred, 
such  as  ])rofoun(l  anaemia,  marked  emaciation,  great  muscular  weakness,  cardiac 
disturbances,  high  fever,  abdominal  j^ain,  etc.  Sepsis,  thrombosis,  and  severe 
hemorrhage  of  pre-operative  or  operative  origin  may,  in  such  cases,  be  respon- 
sible for  these  uncommon  sequelae. 

A  transitory  hypertrophy  of  the  thyroid  gland,  mental  derangement,  and 
e]jile])tiform  convulsions  have  occurred  in  a  few  cases.  On  the  other  hand, 
recovery  has  taken  ])lace  without  any  appreciable  disturbance. 

The  blood  changes,  on  the  whole,  are  common,  and  are  as  follows: — (1)  A 
moderate  fall  in  the  number  of  red  cells;  (2)  a  genuine  though  transitory  leu- 
cocytosis;  (3)  a  primary  fall  in  the  percentage  of  ha'moglobin,  which  gradually 
rises  to  the  normal;  (4)  in  from  four  to  eight  weeks  there  develops  a  relative 
and  actual  lymphocytosis;  (5)  a  moderate  eosinophilia  occurring  later,  possibly 
after  months. 

A  persistent  and  very  marked  leucocytosis  accompanied  by  fever  indicates 
sepsis. 

Enlargement  of  the  lymph  nodes,  common  in  splenectomized  animals,  is 
seldom  seen  in  the  human  being  after  extirpation  of  the  spleen. 

Pain  in  the  long  bones,  particularly  in  the  tibiae,  is  due  to  compensatory 
changes  in  the  medulla,  which  becomes  more  vascular,  assumes  the  fcctal  type, 
and  is  rich  in  nucleated  I'ed  cells. 

Malformations  and  Anomalies  of  the  Spleen. — Congenital  absence  is  usually 
associated  with  other  errors  of  development. 

Targe  spleens  at,  or  soon  after,  birth  are  due  as  a  rule  to  syphilis  or  rickets. 

The  single  notch  may  be  replaced  by  several.  Deep  fissures  may  partially 
or  completely  divide  the  organ  into  several  parts  constituting  lobulated  or 
multiple  spleens. 

The  normal  or  undersized  spleen  may  have  associated  with  it  numerous 
splenculi — accessory  spleens  or  small  |)ortions  of  splenic  tissue — scattered  over 
the  peritoneum,  but  chiefly  in  the  gastr()-sj)lenic  omentum. 

The  spleen  at  birth  may  occupy  any  part  of  the  abdominal  cavity,  and  occa- 
sionally even  the  chest,  when  the  diaphragm  is  imperfect.  Litten  states  that  it 
has  been  found  within  the  stomach. 

No  other  organ  exhibits  such  variations  in  shape. 

Wandering  Spleen. — The  normal  spleen  has  a  limited  range  of  movement 
due  to  the  cxcui'sions  of  the  tUapliragm.  No  abdominal  organ,  however,  can 
wander  so  far  afield  as  this  gland  does  when  it  becomes  a  vagrant.  When  a 
wandering  spleen  becomes  fixed  in  a  new  situation  by  adhesions  it  is  said  to 
be  dislocated.     (Fig.  29.) 

Movable  spleen  is  more  common  in  women  who  have  borne  children  than  in 
men. 

Etiology. — S})lenomegaly  from  splenic  anaemia,  leukaemia,  etc.,  is  not  a 
frequent  factor  in  producing  mobility.  Perisplenic  adhesions  and  compensa- 
tory hypertrophy  of  its  ligaments  prevent  displacement  in  these  diseases. 
Acquired  or  congenital  elongation,  undue  elasticity  or  weakness  of  the  suspen- 
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sory  ligaments,  seem  to  be  the  chief  causes.  The  condition  has  I)cen  discovered 
in  several  members  of  a  family. 

Splenoptosis  may  exist  alone  or  it  may  l)e  associated  Avith  a  movable  kidney 
(very  rare)  or  a  general  enteroptosis. 

Rupture  of  the  ligaments  from  violence  is  mentioned  l_)oth  l)v  bitten  and 
by  Ssawiljew  as  a  cause  of  acute  displacement. 

While  more  frequently  found  in  the  left  iliac  fossa,  a  movable  spleen  may 
occupy  the  pelvis,  right  iliac  fossa,  or  the  sac  of  an  inguinal  hernia;  indeed,  it 
may  lie  in  any  part  of  the  abdominal  cavity. 

Pathology. — Occasionally  but  little  change  from  the  normal  will  be  found. 
As  a  rule,  however,  owing  to  circulatory  disturbances  lirought  alxjut  Ijy  traction,. 


Fig.  29. — WaiulcriiiK  Splecii  ('oiiipl  Cat 'n;;  a  i'lCfiuaiK  y  at  the  J'ourtli  Month.  (Case  of  I)r_ 
Asa  B.v  Davis,  reported  in  the  IJuUetiii  of  the  ].yinj;;-in  Hospital,  Xew  York  City.  Tlip  organ  was 
successfully  removed. ) 


l)ressiu-e,  and  slow  torsion,  the  organ  is  enlarged  from  venous  congestion  and 
parenchymatous  hemorrhage,  or  diminished  from  sclerosis  and  atrophy.  Adhe- 
sions to  neighboring  structtires  are  A'ery  c(nimioii. 

^^  hen  acute  torsion  of  the  pedicle  induces  strangtilation  the  spleen  becomes 
eiihirged  and  congested,  hemorrhagic  infarcts  and  subcapsular  hemorrhage 
OCCU1-,  and  in  time  the  organ  may  become  gangrenotis,  rupttire,  or  be  the  seat  of 
an  abscess. 

Symptoms. — A  movable  spleen,  like  a  movable  kidney,  may  be  discovered 
by  accident;  the  condition  having  given  rise  to  no  symptoms.  More  frequently, 
howcA'ci-,  it  catises  considerable  distress  and  may  jeopardize  life  from  twisting; 
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of  the  pedicle  or  from  obstruction  of  the  bowels,  either  by  traction  on  its  adhesions 
or  by  pressure.  A  sense  of  weight  and  dragging,  antl  pain  of  a  dull  aching 
character  referred  upward  are  common.  Rectal  and  vesical  tenesmus  may 
occur  whm  the  spleen  is  impacted  in  the  i)elvis.  Menstrual  disturbances, 
chronic  constipation,  and  digestive  disturbances  are  due  to  pressure  or  traction. 
Sharp  attacks  of  abdominal  pain,  associated  with  variations  in  the  size  of  the 
gland,  are  believed  to  be  due  to  disturbances  in  the  circulation  brought  about 
by  slow  torsion  or  by  thrombosis  of  the  vessels  of  the  pedicle. 

When  there  is  an  associated  general  enteroptosis  there  vrill  often  be  present 
the  symptoms  of  general  neurasthenia — headache,  insomnia,  nervousness,  cUges- 
tive  disturl)ances,  and  consti})ation. 

Ha^matemesis  and  mehena  would  indicate  obstruction  to  the  circulation 
induced  by  a  spreading  tlirombosis  or  by  traction  on  the  vessels. 

Jaundice  and  ascites  may  also  occur. 

Twisting  of  the  pedicle  gives  rise  to  sutlden  and  very  alarming  abdominal 
symptoms  characterized  ])y  pain,  vomiting,  constipation,  marked  tenderness, 
and  usually  a  distinct  increase  in  the  size  of  the  sple(>n.  Bland  Sutton  has  drawn 
attention  to  the  sudden  diminution  in  the  size  of  the  organ  at  operation,  when 
the  torsion  is  untv/isted. 

Diagnosis. — The  diagnosis,  in  many  cases,  is  very  simple.  A  normal- 
sized  soft  spleniform  mass  exhibiting  the  characteristic  notch  or  notches,  and 
moving  by  posturing  into  the  left  hypochondrium,  will  not  likely  be  mistaken 
for  anything  else;  but  an  enlarged  dislocated  spleen,  impacted  in  the  pehds, 
can  readily  be  taken  for  an  ovarian  or  uterine  tumor.  In  the  general  abdominal 
cavity  it  has  been  mistaken  for  a  tumor  of  the  kidney,  an  appendicular  abscess, 
a  mass  of  impacted  feces,  a  displaced  kidney,  and  an  ovarian  tumor. 

Treatment. — A  simple  wandering  spleen  causing  no  symptoms  should  be 
treated  by  the  application  of  a  suitable  pad  and  an  abdominal  belt. 

A  painful  wandering  spleen,  giving  rise  to  repeated  attacks  of  abdominal 
distress,  especially  when  associated  with  variations  in  its  size  and  marked  ten- 
derness, should  be  sul^jected  to  splenopexy,  since  in  the  majority  of  cases  adhe- 
si(jns  will  have  formed  and  there  is  besides  the  danger  of  twisting  of  the  pedicle. 

Twisting  of  the  pedicle  demands  immediate  operation.  If  the  congestion 
rapidly  subsides  after  untwisting,  and  there  is  no  evidence  of  gangrene  or  necrosis, 
splenopexy  should  be  done.  If,  on  the  other  hand,  the  spleen  is  the  seat  of 
hemorrhagic  infarction,  rupture,  or  gangrene,  or  if  the  splenic  vessels  are  tlii-om- 
bosed,  splenectomy  should  be  performed.  (See  Operations  on  the  Spleen.) 
One  should  carefully  examine  the  pedicle  for  the  tail  of  the  pancreas  before 
applying  the  ligatm-es,  and  should  note  the  condition  of  the  mesenteric  vessels 
and  of  those  lying  in  the  gastro-splenic  fold. 

Splenectomy  for  wandering  spleen,  complicating  pregnancy,  has  been  suc- 
cessfully performed.  (Bulletin  of  the  Lying-in  Hospital  of  the  City  of  New- 
York,  Asa  B.  Davis,  1908,  V.,  24.) 

The  examination  of  the  spleen,  following  its  removal,  has  revealed  evidence 
of  disease  not  previously  suspected,  viz.,  tuberculosis. 
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Rupture  of  the  Spleen. — Rupture  of  a  normal  spleen  is  due  to  severe  violence 
inflicted  on  the  lower  part  of  the  thorax  or  upper  part  of  the  abdomen  on  the 
left  side.  It  is  usually  associated  with  injury  to  the  left  kidney,  left  lobe  of  the 
liver,  stomach,  tail  of  the  pancreas,  intestines,  or  with  fractured  rib,  lacerated 
lung  and  ])leura;  one  or  more  of  these  may  be  involved.  There  may  be  no 
evidence  of  cutaneous  injury. 

Rupture  of  a  diseased  and  especially  an  enlarged  spleen,  such  as  is  present 
in  malaria,  leukaemia,  and  typhoid  fever,  may,  on  the  other  hand,  follow  slight 
injury,  such  as  a  push,  or  a  simple  muscular  action  as  in  bending,  and  it  is  said 
to  occur  s])ontaneously.  Subcutaneous  rupture  is  more  common  than  an  open 
wound  of  the  spleen. 

Etiology. — Kicks,  blows,  crushing  injuries,  falls  from  a  height,  being  run 
over  by  cabs,  automobiles,  etc.,  and  precipitate  labor  have  produced  rupture 
of  the  spleen. 

In  enlarged  spleens  the  exposed  position  of  the  organ,  the  tense  capsule, 
the  friable  condition  of  the  hypersemic  tissue,  and  frequently  the  presence  of 
infarcts,  explain  the  liability  to  rupture. 

Bryan  {Atinals  of  Surgery,  1909,  50,  856)  has  collected  twenty-five  cases  of 
ruptured  spleen  that  occurred  during  typhoid  fever.  In  not  a  single  instance 
was  the  diagnosis  made  prior  to  operation.  This  complication  usually  occurs 
about  the  beginning  of  the  third  week,  and  it  may  be  the  unsuspected  cause  of 
a  sudden  and  fatal  termination  at  this  stage  of  the  disease. 

Pathology. — The  lesion  or  lesions  present  mil  depend  upon  the  pre-existing 
state  of  the  s]:)leen,  whether  normal  or  diseased,  and  upon  the  natiu'e  and  severity 
of  the  accident.  A  .slight  injur}'  to  the  normal  spleen  may  merely  occasion  a 
small  parenchymatous  or  subcapsular  hemorrhage.  Such  hemorrhages  may 
be  completely  absorbed  or  they  may  become  encapsulated,  giving  rise  to  simple 
cysts. 

Occasionally  the  capsule  softens  and  ruptiu-es,  the  effused  blood  exciting 
peritoneal  irritation  and,  it  may  be,  signs  of  severe  internal  hemorrhage,  in  an 
•  apparently  convalescent  case. 

Complete  tears  may  be  single  or  multiple;  a  part  of  the  spleen  or  even  the 
whole  organ  may  be  torn  away,  and  come  to  lie  with  clots  in  any  part  of  the 
peritoneal  cavity. 

Cantlie  {Journal  of  Tropical  Medicine  and  Hygiene,  1907-1908,  X.-XL. 
201)  calls  attention  to  the  frequency  of  ruptm-e  on  the  visceral  surface  (in- 
ternal), in  malarial  spleens.  He  reports  six  out  of  seven  cases  in  which  this 
lesion  Vv'as  produced  by  slight,  external  violence. 

The  effused  l)lood  may  be  clotted  in  the  neighborhood  of  the  spleen;  else- 
where it  is  fluid.  It  may  be  found  in  the  lesser  ca\ity  of  the  peritoneum,  from 
associated  injury. 

Symptoms. — In  general,  the  symptoms  are  those  of  severe  abdominal  injury 
— symptoms  and  signs  of  shock  and  collapse,  accompanied  by  those  of  internal 
hemorrhage. 

Kelly  compares  the  condition  of  a  ruptiu-ed  pathologic  spleen  vidth  that 
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of  a  ruptured  tubal  gestation.  The  early  abdominal  signs  may  be  overlooked 
or  masked  in  the  presence  of  other  associated  injuries  such  as  concussion  of 
the  brain,  pulmonary  injury,  multiple  fractures,  etc. 

The  pain  is  referred  to  the  upper  left  quadrant;  it  increases  in  severity  and 
extent.  There  is  tenderness  over  this  area  and  usually  there  is  also  early  rigidit3^ 
The  pain  is  aggravated  by  respiration  and  especially  by  pressure  on  the  last  two 
ribs.  (Eliot.)  All  of  these  signs  gradually  increase  in  severity  and  extent  and 
ai-e  followed  by  meteorism. 

Dulness,  at  first  recognized  in  the  left  flank,  spreads  as  the  bleeding  increases. 
Ballance  and  Pitt  (Clin.  Soc.  Trans.,  1896,  XXIX.,  77)  called  attention  to  the  im- 
movable character  of  the  dulness  of  the  left  flank,  in  bleeding  from  ruptured 
spleen.  In  this  locality  the  blood  tends  to  clot  early,  whereas  in  the  lower  abdo- 
men and  right  flank,  the  blood  remains  fluid,  and  hence  the  dulness  is  movable 
in  these  areas.    This  sign  has  been  corroborated  by  numerous  observations. 

As  a  rule,  there  is  marked  e^ddence  of  shock  and  collapse.  Pallor,  restless- 
ness, dizziness,  and  syncope  are  in  proportion  to  the  amount  of  blood  lost.  Signs 
and  symptoms  of  hemorrhage  may  be  delayed  for  hours  or  even  for  a  day  or 
two,  when  the  primary  hemorrhage  is  retained  within  the  capsule. 

A  simple  contusion  of  the  spleen  may  give  rise  to  all  of  the  afore-mentioned 
symptoms,  save  those  of  severe  hemorrhage. 

Prognosis. — ^The  prognosis  depends  upon  the  extent  of  the  injury  and  the 
amount  of  blood  lost.  Death  may  take  place  within  half  an  hour,  usually  from 
hemorrhage  and  shock  combined.  Vincent  (Revue  de  Chinirg.,  1893,  XIII.,  449) 
says  that  seventy-five  out  of  one  hundred  deaths  from  ruptured  spleen  are  due 
to  hemorrhage. 

Ross  {Annals  of  Surgery,  1908,  XLVII.,  66),  quoting  Berger's  statistics,  says 
that  in  ninety-two  per  cent  of  the  unoperated  cases  of  ruptured  spleen  the  patient 
dies. 

Treatment. — An  early  diagnosis  and  prompt  sm'gical  intervention  may 
materially  lessen  the  high  mortality  in  those  affected  with  hemorrhage  from 
the  spleen.  A  ruptured  spleen  or  a  suspected  ruptiu^e  of  this  organ  demands 
immediate  laparotomy.  Open  the  abdomen  tlii'ough  the  left  semilunar  line. 
If  the  spleen  or  its  pedicle  be  the  source  of  the  bleeding,  control  the  hemorrhage 
by  digital  compression  of  the  pedicle,  until  clots  and  blood  are  removed.  The 
damaged  organ  is  examined  and,  if  only  a  single  rent  exists,  an  attempt  to  close 
it,  by  sutm-e  and  an  omental  graft  or  gauze  packing,  should  be  made,  provided 
the  organ  is  normal  and  not  enlarged.  When  a  large  part  of  the  spleen  is  torn 
off,  or  if  the  organ  is  extensively  lacerated,  remove  it.  If  it  be  widely  adherent 
to  surrounding  parts  from  an  old  perisplenitis,  splenectomy  should  not  be 
attempted,  but  firm  packing  applied.  Statistics  show  that  the  best  results 
follow  tamponade.     Suturing  alone  is  not  safe. 

Before  the  abdomen  is  closed  care  should  be  taken  to  explore  thoroughly 
contiguous  organs.  Breaking  this  rule  has  been  responsible  for  death  from  a 
continuation  of  the  bleeding  from  renal,  mesenteric,  or  other  vessels,  and  from 
infective  peritonitis  due  to  an  imrecognized  ruptured  bowel. 
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Combat  shock  and  the  effects  of  hemorrhage  by  all  useful  and  well-tried 
means. 

AMien  gauze  packing  is  used,  it  is  well  to  employ  a  drainage  tube  in  the  loin. 
In  aseptic  cases  of  splenectomy  the  wound  should  be  closed  without  drainage. 

In  complete  avulsion,  ligate  every  bleeding  vessel  in  the  pedicle;  clamps 
may  be  employed  in  m'gent  cases. 

For  Senn's  method  of  closing  wounds  in  the  spleen  see  '' Operations." 

The  cautery  should  not  be  used  in  splenic  hemorrhage.  The  removal  of 
gauze  packing  may  be  followed  by  hemorrhage. 

Chaput  (Bull,  et  Mem.  de  la  Soc.  de  Chkurg.,  1908,  XXXIV.,  1171)  success- 
fully removed  both  spleen  and  kidney  for  injury. 

Stab  Wounds  and  Gunshot  Wounds  of  the  Spleen. — Compared  with  rupture 
and  contusion  of  the  spleen,  stab  wounds  and  gunshot  wounds  are  comparatively 
rare.  The  latter  are  more  frequent  than  the  former.  Penetrating  wounds  of 
the  upper  left  quadrant,  left  flank,  or  lower  left  thoracic  region  may  be  followed 
by  partial  or  complete  prolapse  of  the  spleen. 

Open  wounds  of  the  spleen  are  almost  invariably  complicated  with  injury 
to  contiguous  organs  and  structiu-es.  Legueu  (Bull,  et  Mem.  de  la  Soc.  de 
Chirurg.,  Dec.  2oth,  1906,  1084)  collected  thirty-three  cases  of  stab  wounds  in 
which  the  pleura  and  diaphragm  were  involved  in  one  hundred  per  cent;  the 
stomach  and  liver  in  forty-two  per  cent;  the  kidney  in  twenty-four  per  cent; 
the  intestines  in  fifteen  per  cent;  and  Lejars  ("Chirurgie  d'Urgence")  refers 
to  complicating  pulmonary  and  pancreatic  lesions. 

Injury  to  the  spleen  is  to  be  suspected,  when  the  situation  and  direction  of 
a  penetrating  wound  or  the  points  of  entrance  and  exit  of  a  perforating  wound, 
with  its  intervening  track,  are  so  situated  as  to  involve  the  splenic  region. 

Symptoms. — There  are  none  which  are  pathognomonic,  but  there  will  be 
evidence  of  an  intra-abdominal  lesion,  as  shown  by  local  and  general  signs 
and  symptoms, — viz.:  shock,  tenderness,  local  rigicUty,  etc., — to  which  will  be 
added  those  indicative  of  moderate  or  severe  hemorrhage.  A  rapidly  spreading 
peritonitis  suggests  involvement  of  a  hollow  \dscus. 

If  the  patient  is  seen  early,  a  prolapsed  spleen  is  readily  recognized.  This 
may  occur  through  a  comparatively  small  wound,  which  strangulates  the  pro- 
truding part,  and  in  time  may  lead  to  gangrene. 

The  mortality  is  high,  due  largely  to  hemorrhage  and  to  other  visceral  com- 
plications. 

Treatment. — Immediate  laparotomy  is  demanded  in  every  case  of  sus- 
pected wound  of  the  spleen.  Every  useful  means  of  combating  shock  and 
counteracting  the  effects  of  hemorrhage  should  be  employed  while  one  is  per- 
forming the  operation.  The  site  of  the  incision  will  depend  upon  the  certainty 
of  the  diagnosis;  it  is  preferably  made  through  the  outer  border  of  the  left  rectus. 
Bleeding  from  the  organ  or  from  one  of  its  vessels  should  be  immediately  con- 
trolled by  digital  compression  of  the  pedicle,  while  the  clots  are  removed  and 
fluid  blood  is  rapidly  soaked  up  by  pads.  The  further  treatment  will  depend 
upon  the  condition  of  the  patient  and  the  character  of  the  splenic  injury. 
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Fragmentation  or  pulpification  of  the  organ  requires  splenectomy.  Exten- 
sive injury  to  the  vessels  in  the  pedicle  necessitates  removal  of  the  organ.  Clean 
cuts,  whenever  possible,  should  be  closed  by  mattress  sutures  of  catgut,  intro- 
duced by  a  blunt  needle,  but  an  omental  graft  or  a  gauze  tamponade  should  be 
added  to  give  additional  security. 

In  lacerated  wounds  with  or  without  loss  of  substance  an  attempt  should  be 
made  to  control  hemorrhage  by  tamponade,  but,  if  this  fails,  splenectomy  should 
be  performed.  In  the  majority  of  cases  it  is  wise  to  use  a  rubber  drainage  tube 
in  the  loin.  The  mortality  is  greater  for  splenectomy  than  for  suture  and 
tamponade  in  treating  gunshot  and  stab  wounds  of  the  spleen. 

An  uninjured  prolapsed  spleen  should  be  carefully  cleansed  and  replaced  after 
the  incision  has  been  freely  enlarged. 

The  gangrenous  portion  of  a  strangulated  spleen  has  been  removed  with 
the  Paquelin  cautery,  the  resulting  area  being  allowed  to  heal  and  retract 
(Burgess,  in  Indian  Medical  Gazette,  Nov.,  190G,  445).  In  the  majority  of  cases, 
however,  the  infected  organ  will  be  best  treated  by  splenectomy,  either  thi'ough 
a  fresh  incision  or  by  an  enlargement  of  the  original  one.  Drainage  should  be 
employed. 

Having  dealt  with  the  spleen  the  surgeon  should  make  a  careful  examination 
of  the  stomach,  intestines,  liver,  kidney,  pancreas,  etc.,  and  any  injm-ies  found 
should  be  suitably  treated. 

Abscess  of  the  Spleen. — Suppuration  in  the  spleen  is  not  of  frequent  occur- 
rence. This  may  be  explained  on  the  assumption  that  it  possesses  strong  bac- 
tericidal properties.  (Adami  and  Nicholls.)  An  abscess  may  develop  in  the 
spleen  without  discoverable  cause,  the  pus  being  sterile;  or  it  may  follow  a 
subcutaneous  injury,  being  then  possibly  due  to  hematogenous  infection  of  a 
hiematoma.  The  organ  may  become  involved  in  suppuration,  by  the  extension 
of  an  infective  process  in  one  of  the  neighboring  organs  or  tissues,  such  as  a 
perinephi'itic  or  subdiaphragmatic  abscess,  an  empj^ema,  a  perforating  duodenal 
or  gastric  ulcer,  etc.  In  pyiemia  it  is — though  less  frequently  than  is  the  case 
in  many  other  organs — the  seat  of  multiple  foci  of  pus. 

Secondary  infection  is  invariably  due  to  septic  embolic  infarcts  or  to  metas- 
tatic inflammation.  The  primary  focus  may  be  anywhere  in  the  body,  and  may 
have  perfectly  healed.  Secondary  abscess  in  the  spleen  may,  though  rarely, 
be  a  complication  of  malaria,  relapsing  fever,  or  typhoid.  Johnson  ("  Surgical 
Diagnosis,"  II.)  reports  an  instance  in  which  the  abscess  was  due  to  putrid 
thrombosis  of  the  splenic  artery,  there  being  at  the  same  time  suppuration 
in  the  head  of  the  pancreas.  Anderson  {Indian  Medical  Gazette,  June,  1906, 
212)  reports  two  cases  of  abscess  in  malarial  fever.  In  both  of  these,  the  ab- 
scess, which  contained  much  pus  and  necrotic  tissue,  was  due,  he  thinks,  to 
secondary  infection  of  a  hemorrhagic  infarct. 

The  abscesses  may  be  multiple  or  single,  deep-seated  or  superficial,  very 
small  or  very  large.  Litten  reports  one  that  contained  15  litres  of  pus,  and 
Lyons,  commenting  on  the  case,  says  that  such  an  abscess  might  simulate 
ascites.     Numerous  adhesions  may  bind  the  organ  to  the  stomach,  colon,  dia- 
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phragm,  or  abdominal  wall.  The  pus  may  be  thin  or  thick,  yellow  or  dark- 
brown,  fetid  from  gangrenous  or  necrotic  tissue,  sterile  and  odorless,  or  teeming 
with  micro-organisms. 

Symptoms  and  Clinical  Course. — A  splenic  abscess  may  be  latent.  In 
the  fulminating  form  there  will  be  the  general  and  local  signs  of  deep-seated 
suppuration.  Fever  is  variable,  but  is  apt  to  assume  the  hectic  type;  emaciation 
is  pronounced,  and  gastro-intestinal  disturbances  are  prominent;  diarrhcea  is 
frequently  present,  and  there  will  be  a  leucocytosis.  Pain,  dull  and  aching  or 
lancinating,  often  radiates  to  the  left  shoulder.  Tenderness  and  local  rigidity 
will  be  in  proportion  to  the  perisplenitis.  Inflammatory  oedema  over  the  splenic 
area  is  suggestive  of  advancing  suppuration. 

It  should  be  remembered,  however,  that  simple  enlargement  of  the  spleen 
occurs  in  those  diseases  which  are  most  often  complicated  by  splenic  abscess. 

A  small  central  splenic  abscess  may  become  encapsulated  and  its  contents 
inspissated  or  infiltrated  with  lime  salts. 

Where  the  suppuration  advances  rapidly  the  abscess  may  rupture  into  the 
peritoneal  cavity,  one  of  the  hollow  viscera,  or  the  pehas  of  the  kidney,  or  it 
may  perforate  the  diaphragm,  invade  the  pleura  or  lung,  and  be  discharged 
through  a  bronchus. 

Belloni  and  Moschini  (Abstract  in  Jour.  Amer.  Med.  Assn.,  1910,  LIV.,  1097) 
report  two  cases.  In  one  a  sul^phrenic  abscess  was  suspected,  but  the  autopsy 
showed  the  presence  of  a  small  splenic  abscess  with  independent  empyema. 

The  diagnosis  of  splenic  abscess  is  difficult,  for  the  condition  may  simulate 
subdiaphragmatic  or  perinepliritic  abscess,  or  even  simple  enlargement  of  the 
spieen. 

The  mortality  is  very  high,  whether  the  abscess  be  treated  surgically  or  left 
alone,  since  it  complicates  an  already  serious  condition,  viz.,  pyiemia,  grave 
typhoid,  severe  malaria,  suppurating  peritonitis,  etc. 

Treatment. — Abscess  of  the  spleen  has  been  successfully  treated  by  repeated 
aspiration,  incision,  and  drainage,  and  by  splenectomy. 

Aspiration  is  hazardous  and  not  likely  to  be  successful.  The  aspirating 
needle  can  be  used  safely  only  when  the  spleen  is  adherent  to  the  abdominal 
wall. 

The  site  of  the  incision  will  depend  upon  the  size  of  the  organ.  It  may  be 
necessary  to  resect  a  portion  of  the  ninth  or  tenth  rib  and  then  incise  the  abscess 
through  the  diapliragm,  the  operation  being  performed  in  one  or  two  stages. 
An  intraperitoneal  incision  will  enable  the  operator  to  ascertain  the  size  of  the 
organ,  the  presence  or  absence  of  adhesions,  and  the  possible  existence  of  a 
su})purating  perisplenitis.  With  such  information  he  can  then  readily  decide 
whether  it  is  better  to  drain  through  the  chest,  the  flank,  or  the  anterior  abdom- 
inal wall.  A  non-adherent  suppurating  spleen  might  better  be  removed  in 
order  to  avoid  peritoneal  infection.  Splenectomy  should  not  be  attempted 
when  the  s])lecn  is  extensi^'ely  adherent. 

Tuberculosis  of  the  Spleen. — Primary  tuberculosis  of  the  spleen  is  rare.  A 
few  cases  have  been  diagnosed  prior  to  o])eration  or  autopsy.     Secondary  involve- 
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ment  is  more  common  in  children,  less  so  in  adults.  In  both  forms  the  spleen 
is  moderately  enlarged;  the  parenchyma  is  soft,  swollen,  dark-red  in  color,  and 
scattered  over  with  minute,  round,  gi'ay  tubercles.  In  the  chronic  form  cheesy 
nodules,  as  large  as  hempseeds  or  hazelnuts,  may  be  rarely  found,  since  death 
usually  occurs  before  such  changes  have  taken  place. 

Carle,  Lannelongue,  and  others  report  successful  splenectomies  for  supposed 
primary  tuberculosis  of  the  spleen.     (Moynihan.) 

Litten  reminds  us  that  amyloid  spleen  may  coexist  with  tuberculous  infil- 
tration in  the  clironic  varieties  of  tuberculosis. 

Localized  tenderness  and  pain  usually  indicate  perisplenitis. 

Splenectomy  is  indicated  for  tuberculous  spleen  pro\dded  the  diagnosis  can 
be  made  and  that  the  disease  does  not  exist  elsewhere,  at  least  in  a  severe  or 
active  form. 

Tumors  of  the  Spleen. — The  relative  immunity  of  the  spleen  from  new- 
growths  has  long  been  recognized,  but  no  satisfactory  explanation  has  been 
offered  to  account  for  this.  Primary  tumors  in  this  organ  are  of  such  infrequent 
occurrence  that  they  are  classed  among  the  curiosities  of  surgery  and  pathology. 
Even  secondary  growths  are  comparatively  rare. 

Fibroma,  adenoma,  and  other  varieties  of  benign  tumors  have  been  described 
by  the  pathologist,  but  they  are  of  no  surgical  interest. 

Sarcoma  of  the  spleen,  though  rare,  is  the  most  common  tumor  met  with. 
Jepson  and  Albert  (Annals  of  Surgery,  1904,  XL,  p.  81)  describe  a  fibrous,  a 
lymphoid,  and  an  endothelial  form,  according  as  the  tumor  originates  in  the 
capsule  and  trabeculae,  in  the  lymphoid  tissue,  or  in  the  endothelial  structure. 

Pathologists  are  not  agreed  upon  the  nature  of  the  endothelial  overgrowths 
not  infrequently  met  with  in  this  organ. 

The  aforementioned  authors  report  thirty-two  cases  of  primary  sarcoma, 
including  one   of  their  own.     Twelve  were   operated  upon  by  splenectomy. 

The  case  which  was  reported  by  Heimicus,  and  which  was  treated  by  enuclea- 
tion, under  the  assumption  that  it  was  benign,  proved  on  microscopical  examina- 
tion to  be  a  sarcoma. 

Diagnosis  and  Symptoms. — The  diagnosis  of  sarcoma  at  an  early  stage 
is  beset  with  difficulty.  'The  spleen  cannot  be  palpated  and  percussion  is  not 
to  be  relied  upon.  Pain  may  or  may  not  be  present  at  the  beginning.  As  a 
rule  a  sarcoma  grows  rapidly. 

In  a  displaced  organ,  or  when  the  growth  is  large  enough  to  project  beyond 
the  costal  margin,  the  discovery  of  a  hard,  nodular,  UTegular  mass  in  the  spleen 
is  strongly  suggestive  of  sarcoma. 

It  should  be  kept  in  mind  that  in  all  other  enlargements  the  outline  of  the ' 
spleen  is  more  or  less  retained. 

Pain  radiating  in  character,  tenderness  on  pressure,  and  cachexia  are  present 
in  varying  degrees.     Examination  of  the  blood  throws  no  light  on  the  condition. 

Treatment. — If  the  diagnosis  can  be  established  before  metastases  take 
place,  infiltrating  adhesions  form,  or  recognizable  cachexia  appears,  then  splenec- 
tomy should  be  performed.     Otherwise  operation  is  useless  and  unjustifiable. 
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Primary  cancer,  while  theoretically  possible  from  overgrowth  of  epithelial 
inclusions,  is  unknown;  even  secondary  carcinomatous  masses  are  rarely  seen 
in  the  spleen. 

Cysts  of  the  Spleen. — Simple  Cyst. — Sim|)le  cysts  of  the  spleen  may  be  large 
or  small,  luiilocular  or  multilocular,  subcapsular  or  deep-seated.  Their  sac  wall 
varies  in  thickness,  is  usually  lined  with  epithelium,  and  in  old  C3'sts  may  be 
infiltrated  with  lime  salts.  The  color  and  specific  gravity  of  the  fluid  vary. 
In  serous  cj'sts  it  is  a  clear,  pale,  or  straw-colored  fluid  of  low  specific  gravity. 
Hemorrhagic  cysts  contain  blood  or  blood  remnants  in  varjdng  c^uantities. 
LjTiiph  cysts  have  a  clear  transparent  fluid  rich  in  albumin.  They  may  remain 
stationary  or  grow  slowly  in  size.  Rapid  enlargement  is  usually  due  to  hemor- 
rhage. Cholesterin  and  haematin  crystals,  one  or  both,  are  invariably  present  in 
the  fluid. 

While  the  mode  of  origin  of  these  cysts  is  obscure,  it  is  believed  that  trauma 
plays  an  important  role  in  their  production.  Some  ma}'  arise  from  degeneration 
of  pulp  tissue. 

Small  deep-seated  cysts  are  discovered  only  at  autopsy.  Large  cysts  cause 
splenomegaly,  ^^'ith  or  without  displacement.  A  feeling  of  weight  or  fulness 
may  lead  to  the  discovery  of  a  tumor.  Marked  enlargement  in  the  upper 
pole  may  cause  dyspnoea  and  palpitation  of  the  heart.  Nausea,  vomiting,  and 
constipation  are  due  to  pressure  or  traction  of  a  rapidly  growing  cyst.  Pain 
and  tenderness  are  due  either  to  rapid  enlargement  from  hemorrhage,  to 
stretching  of  the  capsule,  or  to  an  associated  perisplenitis.  Fluctuation  in 
a  splenic  growth  is  pathognomonic. 

A  simple  cyst  of  the  spleen  may  be  mistaken  for  a  pancreatic,  a  mesen- 
teric, or  an  ovarian  cyst,  for  cystic  disease  of  the  left  kidney  or  left  lobe  of 
the  liver,  or  for  a  left  hydronephrosis. 

A  simple  cyst  of  the  spleen  rarely  ruptures  or  suppurates. 

Dermoid  Cyst. — But  one  dermoid  cyst  of  the  spleen  has  been  reported,  and 
that  by  Andral.     (Johnston,  Annals  of  Surgery,  1908,  XLVIIL,  50.) 

Hydatid  Cyst. — Hydatid  disease  of  the  spleen  is  rare  in  North  America. 
Lyons  found  only  nine  cases  recorded  up  to  190L  The  cyst  is  usually  unilocular 
and  single.  As  in  other  organs,  it  may  remain  latent,  slmvel  up,  grow  rapidly 
and  burst,  or  suppurate.  The  disease  follows  the  same  clinical  course  in  the 
spleen  that  it  does  in  other  organs,  and  the  prognosis  is  the  same  in  either  case. 
Rupture  may  occur  into  a  contiguous  organ,  as,  for  example,  the  lung. 

The  diagnosis  depends  upon  the  discovery,  in  the  spleen,  of  a  cyst  containing 
a  colorless,  slightly  opalescent,  non-albuminous  neutral  fluid,  having  a  specific 
gra^dty  of  from  1002  to  1010.  The  fluid  of  a  dead  cyst  will  show  booklets  and 
scolices,  and  a  suppurating  one  ma}^  discharge  portions  of  its  beautifully  lami- 
nated wall. 

Puncture  for  diagnostic  purposes  is  hazardous,  since  leakage  has  been  fol- 
lowed by  severe  m*ticaria,  by  e\ddences  of  peritoneal  irritation,  and,  in  rare 
instances,  by  death  preceded  by  convulsions  and  collapse.     (Rolleston.) 

Treatment. — ^YheB.  a  simple  cyst  is  adherent,  incise  and  drain  it  or  else 
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enucleate  it ;  if  it  is  non-adherent,  splenectomy  is  justifiable.  Suspected  hydatid 
C3^sts  should  not  be  aspu-ated;  splenotomy  with  ch-ainage  or  splenectomy  yield 
satisfactory  results. 

Chronic  Splenic  Anaemia  (Banti's  Disease). — Professor  Osier  has  given  the 
above  title  to  the  disease,  which  is  also  known  by  the  following  names: — splenic 
anaemia,  primary  splenomegaly,  splenic  pseudoleukaemia,  etc.,  and  he  has  further 
defined  it  as  "A  chronic  affection,  prob- 
ably an  intoxication  of  unknown  origin, 
characterized  b}''  a  progressive  enlargement 
of  the  spleen  which  cannot  be  correlated 
with  any  known  cause,  such  as  malaria, 
leuktemia,  syphilis,  cirrhosis  of  the  liver, 
etc.  (primary  splenomegaly) ;  ansemia  of  a 
secondary  or  chlorotic  type  (leucopenia) ; 
a  marked  tendenc}^  to  hemorrhage,  partic- 
ularly from  the  stomach;  and  in  many 
cases  a  terminal  stage,  with  cirrhosis  of 
the  liver,  jaundice,  and  ascites  (Banti's 
disease).  The  conditions  described  as 
primitive  splenomegaly  and  Banti's  disease 
are  initial  and  terminal  stages  respectively 
of  this  malady."    (Fig.  30.) 

The  chief  feature  of  this  disease  is  the 
primary  enlargement  of  the  spleen,  at 
first  unaccompanied  by  blood  changes  or 
alterations  in  the  liver,  thus  sharply  dis- 
tinguishing it  from  the  various  blood 
diseases  associated  with  a  secondary  splen- 
omegaly, such  as  leukaemia  and  pernicious 
anaemia;  from  cirrhotic  changes  in  the 
liver  with  secondary  or  associated  enlarge- 
ment of  the  spleen,  such  as  occur  in 
atrophic  hepatic  cirrhosis,  hypertrophic 
cirrhosis  of  the  liver,  haemochi'omatosis,  and  hepatic  cirrhosis  in  infancy  and 
early  childhood.  From  Hodgkin's  disease  with  splenomegaly  it  is  distinguished 
by  the  absence  of  lymph-node  involvement;  from  splenomegaly  secondary  to 
malaria,  syphilis,  tuberculosis,  rickets,  scurvy,  etc.,  by  the  history  and  other 
corroborative  e\'idences  of  these  diseases.  In  this  stage  it  caimot  be  distin- 
guished from  cases  of  splenomegaly  of  unknown  origin,  which  are  not  associ- 
ated with  anaemia  and  which  do  not  run  the  progressive  downward  course  of 
splenic  ansemia.  It  is  distinguished  from  amyloid  spleen  by  the  e^ddence  of 
this  disease  elsewhere  and  by  the  presence  of  syphilis,  tuberculosis,  or  some 
chi'onic  suppm'ating  focus. 

Etiology. — The   cause   is   unknown.     Barr   believes   that   it   arises   from 
vasomotor  paralysis  of  the  splanchnic  area.     Since  splenectomy  may  cure  the 


Fig.  30. — Enlarged  Spleen  in  Banti's 
Disease.  (From  Zancan,  in  II  Policlinico, 
1909,  x\d.,  5.) 
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disease,  it  is  commonly  believed  to  be  due  to  some  chronic  intoxication,  wliich 
is  removed  by  the  operation.  There  have  been  recorded  a  few  cases  having  a 
symptom-complex  and  clinical  course  indistinguishable  from  the  symptom- 
complex  and  clinical  course  of  splenic  anaemia, — cases  in  which  it  was  discovered 
that  the  portal  or  the  splenic  vein  was  obstructed  by  tlirombosis,  sclerosis,  or 
calcification,  or  by  pressure  from  without,  but  whether  primary  or  secondary 
to  the  splenomegaly  is  not  known. 

The  disease  now  under  consideration  may  attack  the  young  or  the  old,  but 
chiefly  young  male  adults.    A  history  of  heredity  has  been  occasionally  noted. 

Pathology. — ^The  spleen  may  reach  a  colossal  size.  In  Bovaird's  case  the 
organ  weighed  twelve  and  one-half  pounds.  Rolleston  reports  the  average,  in 
cases  collected  by  liim,  to  be  sixty-one  ounces  (not  quite  four  pounds).  The 
enlai'ged  organ  retains  its  shape,  and  is  smooth  and  firm.  The  enlargement  is 
due  to  a  hyperplastic  fibrosis  of  the  capsule,  trabeculse,  and  reticulum,  with 
atrophy  and  sclerosis  of  the  splenic  pulp,  often  involving  the  Malpighian  cor- 
puscles. In  a  few  cases  with  the  clinical  history  of  splenic  anaemia  there  has 
been  found  a  remarkable  hyperplasia  of  the  endothelial  cells  that  line  the 
sinuses  and  blood  channels.  As  a  result  of  this  hyperplasia  there  are  produced 
nodules  and  tumor-like  masses,  which  were  formerly  described  as  endothelio- 
mata  or  sarcomata,  but  are  now  regarded  as  simple  products  of  a  true 
hyperplasia  of  this  tissue,  even  though  similar  masses  have  been  found  in 
the  lymph  nodes,  liver,  and  elsewhere.  Hemorrhagic  infarcts  have  been 
observed,  and  perisplenitis  with  adhesions  is  common.  The  lymph  nodes  are 
not  enlarged,  but  a  reversion  to  the  foetal  type  of  bone  marrow  has  been 
'occasionally  noted. 

Clinical  Course  and  Symptoms. — The  disease  usually  runs  a  protracted 
course — from  ten  to  twelve  years  or  even  longer, — nevertheless  death  may 
occur  within  three  and  a  half  years.  Remissions  and  periods  of  improvement 
are  observed,  but,  on  the  whole,  the  tendency  is  progressively  downward. 
Often  the  enlargement  of  the  spleen  is  found  accidentally,  but  a  feeling  of  weight 
and  tension  in  the  left  hypochondrium  may  lead  to  its  discovery.  Pain  and 
tenderness  may  be  prominent  symptoms  in  the  presence  of  perisplenitis  or 
hemorrhagic  infarcts.     A  souffle  and  friction  rub  have  been  occasionally  heard. 

The  blood  changes  invariably  follow  the  splenomegaly,  and  it  may  be  years 
before  they  become  pronounced.  At  first,  there  is  only  a  diminution  of  the 
haemoglobin,  vdth  some  delay  in  coagulation;  later  on,  there  develops  a  grad- 
ually increasing  corpuscular  anemia,  aggravated  very  often  by  hemorrhage. 
The  white  cells  remain  normal  or  become  diminished  in  number.  In  the  later 
stages  of  the  disease,  or  after  severe  hemorrhages,  nucleated  red  cells  may  be 
found,  and  a  polynuclear  leucocytosis  indicates  some  intercurrent  affection. 
The  poikilocytosis  of  essential  anaemia  is  absent.  Hemorrhages  from  various 
sources  are  of  common  occurrence.  In  Osier's  cases  haematemesis  was  a  prom- 
inent symptom,  recurring  frequently,  and  was  due,  he  believes,  to  diapedesis, 
gastric  erosion,  or  oesophageal  varices,  or  to  mechanical  obstruction  from  trac- 
tion or  pressure  exerted  by  the  enlarged  spleen.    Epistaxis,  haematuria,  menor- 
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rhagia,  bleeding  from  the  gums,  retinal  hemorrhages,  and  purpuric  manifestations 
have  also  been  observed. 

The  increasing  anaemia,  with  or  \\ithout  hemorrhage,  leads  to  a  general 
deterioration  of  health  and  gives  rise  to  nervous,  cardio-vascular,  and  gastro- 
intestinal disturbances.  Headache,  vertigo,  dyspnoea,  and  cardiac  palpitation 
on  muscular  or  mental  exertion,  sjmcopal  attacks,  oedema  of  the  ankles,  and 
effusion  into  serous  cavities  may  be  present.  Loss  of  appetite,  nausea,  and 
diarrhoea  soon  produce  emaciation.  Pigmentation  of  a  steel-gray  or  bronze  hue, 
sometimes  associated  with  leucoderma,  is  of  common  occmTence.  The  final 
stage,  characterized  by  a  gradually  increasing  cachexia  and  an  aggravation  of 
the  previous  symptoms,  is  often  associated,  as  first  pointed  out  by  Banti,  with 
cirrhosis  of  the  liver,  jaundice,  and  ascites.  Fever  is  not  a  prominent  symptom, 
but,  during  the  last  stages,  a  rise  of  temperature  with  or  without  chills  fre- 
quently takes  place  in  the  evening.  Death  may  occur  in  the  second  stage  from 
sudden,  severe,  protracted,  or  recurrent  hemorrhages.  In  the  last  stage  of  the 
disease,  death  may  be  due  to  exhaustion,  hemorrhage,  or  some  intercurrent 
affection. 

Diagnosis. — When  an  operation  is  contemplated,  great  care  should  be  exer- 
cised to  avoid  a  mistake  in  diagnosis.  Especially  is  this  true  in  the  aleuksemic 
state  of  leukaemia  (Osier  and  Lyon),  in  some  cases  of  pernicious  anaemia  with 
markedly  enlarged  spleens,  in  splenomegaly  secondary  to  cirrhosis  of  the  liver, 
and  in  some  forms  of  renal  enlargement.  (Lyon.)  For  a  full  account  of  this 
interesting  disease  the  reader  is  referred  to  the  classical  papers  of  Banti,*  Osier," 
Sippy,^  Bovaird,^  Rolleston,^  Gaucher,^  *  Senator,  and  others. 

Prognosis  and  Treatment. — As  a  rule,  unless  the  spleen  is  removed  splenic 
anaemia  terminates  fatally,  and  this  in  spite  of  medical  and  general  treatment, 
which  may,  however,  temporarily  improve  the  patient's  condition.  Z-ray 
treatment  has  not  }delded  the  beneficial  results  that  its  early  emplo3anent 
promised. 

Although  we  are  ignorant  of  the  cause  of  the  splenic  enlargement,  there  is 
good  reason  to  believe  that  the  subsequent  course  of  the  malady  is  intimately 
associated  with  the  cHseased  organ,  since  splenectomy,  even  in  the  later  stages, 
has  been  followed  by  a  cure,  or  at  least  an  arrest  in  the  downward  progress, 
with  an  amelioration  of  the  prominent  s3Tiiptoms. 

Splenectomy  may  be  called  for  in  the  first  stage  to  relieve  distressing  symp- 
toms, but  at  this  period  a  diagnosis  cannot  be  made  with  certainty.  ^\Tien 
cirrhosis  of  the  liver  and  ascites  are  present,  successful  results  have  followed 
epiplopexy  and  splenectomy.  In  the  majority  of  cases  reported  the  interval 
of  time  that  has  thus  far  elapsed  is  too  short  to  enable  us  to  judge  of  the  per- 
manency of  the  recovery.  Death  from  haematemesis  has  followed  splenectomy 
for  supposed  Banti's  disease,  and  at  the  post-mortem  examination  it  was  dis- 
covered that  in  reality  there  was  cirrhosis  of  the  liver,  with  secondary  enlarged 
spleen.     Nor  should  it  be  forgotten  that  splenectomy  for  splenomegaly  com- 

*  These  numbers  refer  to  the  corresponding  numbers  in  the  bibliography  at  the  end  of  this 
section. 
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plicating  sypliilis,  malaria,  etc.,  may  be  followed  b}^  marked  improvement 
in  health. 

Mortality  Following  Splenectomy. — The  death  rate  will  manifestly 
depend  upon  the  stage  of  the  disease  at  the  time  of  the  operation  and  the  severity 
of  the  s}'mptoms,  the  presence  or  absence  of  adhesions,  recent  hemorrhages, 
the  result  of  preparatory  treatment,  and  the  skill  and  experience  of  the  operator. 
The  chief  dangers  are  hemorrhage  and  shock.  The  post-operative  complicatioas 
which  have  been  recorded  are,  apart  from  sepsis:  convulsive  fits,  tetany,  and 
thrombosis  of  the  mesenteric  vessels  causing  gangrene  and  septic  peritonitis. 

Too  much  reliance  should  not  be  placed  on  statistics,  since  successful  cases 
are  more  frequently  reported  than  failm'es.  Johnston  {Annals  of  Surgery,  1908, 
XL\'III.,  50)  has  collected  sixty-one  cases  with  twelve  deaths — a  mortality  of 
but  19.6  per  cent. 

Bibliography  of  Banti's  Disease  or  Chronic  Splenic  An^ml\. — (1) 
Banti:  Archiv.  delta  Scuola  d'anat.  patholog.,  1883,  II.,  53.  (Beitrdge  zur  path. 
Anat.,  1898,  XXIV.,  21.)— (2)  Osier:  Am.  Jour.  Med.  ScL,  1900,  CXIX.,  54;  1902, 
CXXIV.,752.— (3)  Sippy:  Am.Jmir.  Med.  Sci.,  1899,  CXVIII.,  428-570.— (4)  Bo- 
vaird:  Am.  Jour.  Med.  Sci.,  1900,  CXX.,  377.— (5)  Rolleston:  Clin.  Journal,  1902. 
— (6)  Gaucher:  Bull,  et  Mem.  de  la  soc.  med.  d'hop.  de  Paris,  1892,  IX.,  35, 
632;  also  La  France  Med.,  1892,  XXIX.,  529. 

Operations  on  the  Spleen. — Splenectomy. — Extirpation  of  the  spleen  at  the 
present  moment  is  the  operation  of  choice,  and  is  perfectly  justifiable  in  the 
following  conditions: — 

(1)  Trauma  from  contusion,  from  gurishot  or  stab  wounds,  and  from  rupture, 
when  the  organ  is  so  seriously  damaged  that  suturing  and  packing  with  gauze 
cannot  be  relied  upon  to  control  hemorrhage. 

(2)  Prolapse  with  laceration  and  infection. 

(3)  Hypertrophied  wandering  spleen,  which  cannot  be  retained  by  spleno- 
pexy. • 

(4)  Wandering  spleen  which  is  diseased. 

(5)  Torsion  of  the  pedicle  of  a  movable  spleen  the  blood-supply  of  which 
has  been  seriously  affected  by  strangulation. 

(6)  Simple  hypertrophies  of  unknown  origin,  not  associated  with  grave 
blood  disturbances,  but  which  give  rise  to  distressing  abdominal  sjinptoms. 

(7)  Banti's  disease.     Here  splenectomy  offers  the  only  hope  of  cure. 

(8)  Primary  sarcoma  of  the  spleen  prior  to  metastases  or  evidences  of  marked 
cachexia. 

(9)  Cysts,  primary  tuberculosis,  some  forms  of  abscess  of  the  spleen. 

The  operation  should  not  be  performed  for  leuka?mia  nor  for  hA'pertrophy, 
which  is  only  a  local  symptom  of  gi'ave  constitutional  disease,  with  the  possible 
exception  of  malarial  spleens  which  are  uninfluenced  by  medical  treatment. 
Even  when  the  operation  is  justifiable,  it  may  be  impossible  to  perform  it  in  the 
presence  of  dense  and  vascular  adhesions. 

The  mortality  is  largely  modified  by  the  pathological  condition  requiring 
operation,  the  state  of  the  patient,  and  the  skill  of  the  surgeon.     Johnston's 
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statistics  (Annals  of  Surgery,  1908,  XLVII.,  50)  show  that,  from  1900  to  1908, 
355  splenectomies  were  performed,  with  a  mortahty  of  18.5  per  cent — or  13.2 
per  cent  if  the  traumatic  cases  are  exchided,  and  11.5  per  cent  if,  in  addition, 
operations  for  leukiemia  are  excluded.  One  must  keep  in  mind,  however,  that 
successful  cases  are  more  freciuently  reported  than  failures.  Early  diagnosis 
and  prompt  surgical  treatment  will  lessen  the  death  rate  in  traumatic  cases. 

Splenectomy  is  a  simple  operation  when  the  spleen  is  of  normal  size,  not 
adherent,  and  has  a  long  pedicle.  The  most  experienced  operator,  however, 
may  be  compelled  to  abandon  the  attempt  to  remove  a  large  and  densely 
adherent  organ,  in  a  stout  individual. 

The  chief  dangers  are  shock  and  hemorrhage. 

Technique  of  the  Operation. — The  spleen  may  be  exposed  by  a  vertical  or 
an  oblique  incision.  A  vertical  incision  in  the  mid-line  is  best  for  large  spleens 
and  for  exploratory  purposes  in  traumatic  conditions ;  a  vertical  incision  through 
the  outer  border  of  the  left  rectus,  or  an  oblique  one  along  the  costal  margin, 
for  small  spleens.  A  combination  of  a  vertical  and  a  lateral  incision  in  the  loin 
may  be  necessary  to  get  sufficient  exposure.  The  incision  should  be  free  and 
long  enough  to  render  the  delivery  of  the  spleen  easy. 

The  pedicle  should  be  clearly  exposed  and  tied  by  interlocking  ligatures 
of  catgut  or  silk.  Avoid  including  the  tail  of  the  pancreas  or  the  branches  of 
the  splenic  artery  which  go  to  the  stomach,  in  the  bight  of  the  ligature.  Clamp 
the  pedicle  close  to  the  spleen  before  severing  it.  For  safety,  tie  separately 
the  vessels  which  project  beyond  the  bight  of  the  ligature. 

When  the  spleen  is  densely  adherent,  deal  with  all  adhesions  first,  tying  and 
packing  as  may  seem  best.  Avoid  wounding  the  capsule  of  the  spleen  and  close 
all  raw  surfaces  on  the  hollow  viscera.  It  is  sometimes  better  to  ligate  the 
pedicle,  if  it  can  be  exposed,  before  separating  the  adhesions. 

In  very  large  spleens,  ligation  may  be  made  possible  only  by  making  the 
spleen  "turn  tm'tle"  and  by  having  the  assistant  depress  the  outer  edge  of  the 
wound.  Undue  traction  must  never  be  made  on  the  pedicle,  because  it  induces 
severe  shock.  The  writer  was  much  impressed  with  the  advantages  of  resection 
of  the  lower  costal  cartilages  in  dealing  with  a  very  large  and  adherent  spleen 
removed  by  Willy  Meyer.  The  use  of  suitable  clamps  (with  perfect  locks) 
to  control  the  pedicle  may  be  of  service  in  cases  of  extreme  urgency  (chiefly 
traumatic).  In  clean  cases  close  the  abdomen  with  layered  sutures  and  without 
drainage.  In  infected  cases,  in  which  gauze  packing  is  not  employed,  dizain 
through  the  loin,  closing  the  abdominal  incision.  If  the  tail  of  the  pancreas 
has  been  cut,  drain  through  the  loin. 

Post-operative  thrombosis  involving  the  splenic  vessels  and  extending  to 
the  mesenteric  and  portal  trunks  is  a  most  serious  complication  and  usually 
ends  fatally. 

Splenotomy. — Splenotomy  is  the  incision  of  the  spleen  for  the  purpose  of 
opening  and  draining  an  abscess.  The  same  procedure  may  be  used  in  treating 
simple  and  hydatid  cysts.  The  operation  may  be  performed  in  one  or  two 
sittings. 
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When  the  abscess  or  cyst  is  adherent  to  the  abdominal  wall  or  diaphragm 
it  may  be  opened  at  once  by  an  abdominal  incision  made  over  the  most  dependent 
area  of  fluctuation;  if  it  is  not  adherent,  the  first  operation  consists  in  exposing 
the  spleen  and  in  packing  the  exposed  area  with  sterile  gauze  to  induce  protective 
adhesions;  the  evacuation  of  the  collection  of  fluid  being  postponed  until  two 
or  tliree  days  later.  In  operating  through  the  chest  wall  remove  a  portion  of 
one  or  two  ribs  (ninth  and  tenth),  displacing  the  pleura  if  possible.  If  this 
carniot  be  done,  expose  the  diaphragm  and  pack  with  gauze.  Wait  until  firm 
adhesions  form,  then  open  the  abscess  on  the  second  or  third  day. 

It  is  better  in  all  cases  to  aspirate  before  incising  the  abscess  wall  and  to 
di'ain  the  cavity  by  a  rubber  tube,  -mth  or  without  gauze  packing. 

Splenopexy. — Splenopexy  is  the  fixation  of  a  movable  spleen  to  the  abdominal 
wall  in  the  upper  left  quadrant  of  the  abdomen.  Several  methods  have  been 
devised. 

Kouwer,  in  1895,  introduced  the  plan  of  replacing  the  spleen  and  packing 
around  it  with  gauze,  until  firm  adhesions  anchored  the  organ.  Halsted,  as 
reported  by  Osier,  has  employed  this  method  with  success. 

Rydygier  retains  the  spleen  in  position  by  placing  the  lower  pole  in  a  retro- 
peritoneal pocket.  Expose  the  organ  by  a  central  or  lateral  incision.  Cut 
through  the  peritoneum  only,  between  the  ninth  and  eleventh  ribs,  by  a  convex 
transverse  incision,  the  convexity  being  upward.  Strip  up  the  peritoneum 
below  the  incision  sufficiently  far  to  hold  the  lowTr  pole  of  the  spleen.  If  pos- 
sible, strip  the  peritoneum  above  the  incision,  in  order  to  hold  the  upper  pole. 
Place  the  spleen  in  the  pocket  thus  formed.  Close  the  peritoneal  incision  snugly 
around  the  pedicle  of  the  spleen  by  silk  or  catgut  sutures.  When  the  lower  pole 
alone  is  pocketed,  suture  the  lower  lip  of  the  peritoneal  incision  to  the  gastro- 
splenic  omentum  and  rub  with  gauze  the  phrenic  surface  of  the  upper  pole  and 
the  diaphragmatic  peritoneum,  with  the  hope  of  inducing  adhesive  peritonitis. 
Introduce  a  few  silk  sutures  through  the  peritoneal  and  subperitoneal  tissues, 
immediately  below  the  spleen,  to  prevent  it  slipping  downward  in  its  new  situa- 
tion. 

This  method  cannot  be  employed  when  the  hilum  extends,  as  it  may  do, 
to  the  inferior  pole  of  the  spleen.  The  writer  saw  such  a  case  in  Pearce  Gould's 
clinic.     Possibly  lateral  pockets  might  be  formed  in  such  cases. 

Bardenheuer's  method  consists  in  exposing  the  spleen  from  the  flank,  drawing 
it  through  an  opening  in  the  peritoneum,  and  then  covering  it  with  the  muscles 
of  this  region.  Basil  Hall  {AnTials  of  Surgery,  1903,  XXXVII.,  481)  modified 
this  operation  by  drawing  only  the  lower  pole  tln'ough  the  peritoneum,  suturing 
the  rent  in  this  structure  snugly  around  the  lower  half  at  the  level  of  the  notch, 
and  covering  this  portion  with  the  layers  of  the  abdominal  wall. 

Bardenheuer  makes  an  incision  in  the  mid-axillary  line  from  the  tenth  rib 
to  the  iliac  crest.  From  the  upper  end  a  second  incision  of  about  equal  length 
is  made  backward  into  the  loin.  Both  incisions  extend  to,  but  not  through, 
the  peritoneum.  The  latter  is  stripped  up  in  all  directions  sufficiently  to  pro- 
vide a  location  for  the  spleen,  which  is  then  drawn  through  an  opening  made  for 
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that  purpose.  The  peritoneal  rent  is  sutured  snugly  around  the  pedicle.  Several 
sutures  unite  the  peritoneum  and  fascia,  just  below  the  spleen,  to  prevent  further 
separation  of  this  structure  and  displacement  of  the  organ.  The  rectangular 
wound  is  closed  with  layered  suturing. 

Direct  fixation  of  the  spleen  by  sutures  passed  through  its  substance  or  its 
capsule  is  dangerous  and  cannot  be  recommended. 

Partial  resection  of  the  spleen  and  enucleation  of  cysts  have  also  been  per- 
formed, but  the  chief  danger  of  these  operations  is  hemorrhage.  The  late  Dr. 
Senn  {Jour.  Amer.  Med.  Assn.,  1903,  XLI.,  1241)  describes  a  method  of  control- 
ling hemorrhage  from,  and  suturing  wounds  of,  the  spleen,  which  might  be 
employed  with  advantage  in  these  cases.  This  consists  in  the  use  of  an  angio- 
tribe  (forci pressure)  with  broad  blades.  The  tissues  are  compressed  slowly, 
the  pulp  being  thus  expelled  and  a  band  of  trabecular  and  reticular  tissue, 
containing  occluded  vessels,  being  left.  These  bands  are  subsequently  united 
by  catgut  sutures. 


SURGICAL  DISEASES  AND  WOUNDS  OF  THE 
KIDNEYS  AND  URETEES. 

By  JAMES  BELL,  M.D.,  Mmtreal,  Canada. 


I.  ANATOMY,   EMBRYOLOGY,   AND  PHYSIOLOGY. 

The  kidneys  occupy  the  upper  portions  of  the  lumbar  fossae  on  each  side 
of  the  vertebral  column,  beliind  the  peritoneum  and  the  \iscera  contained 
within  the  peritoneal  cavity. 

Development. — ^There  are  three  stages  in  the  development  of  the  kidney 
and  ureter:  fii-st,  the  pronepliros,  which  in  the  human  subject  is  only  transitory; 
second,  the  mesonephros,  which  comprises  the  Wolffian  body  and  duct;  third, 
the  metanepliros  or  permanent  kidney.  The  mesonephi'os  is  fully  developed 
at  the  end  of  the  second  month,  and  atrophies  with  the  development  of  the 
metaneplii'os  or  permanent  kidney.  The  permanent  kidney  consists,  develop- 
mentally,  of  two  portions — the  excretory  and  the  secretory.  The  excretory 
portion  consists  of  the  m-eter,  pehds,  and  collecting  tubules,  wliich  arise  from 
the  Wolffian  duct.  The  secretory  portion  consists  of  the  glomeruli  and  con- 
voluted tubules,  which  arise  from  the  mesoderm. 

Anatomical  Relations. — On  the  abdomen  the  lower  pole  of  the  right  kidney 
is  2.5  cm.  above  the  umbilical  line  and  5  cm.  from  the  mid-fine.  The  upper  pole 
lies  at  the  level  of  the  seventh  costo-cartilaginous  junction,  3  cm.  from  the 
mid-line.  On  the  back,  the  right  kidney  extends  from  the  eleventh  dorsal  spine 
to  the  second  lumbar  spine,  the  hilum  being  situated  opposite  the  first  lumbar 
spine.    The  left  kidney  is  1-2  cm.  higher  than  the  right. 

In  front  of  the  right  kidney  are  found  a  portion  of  the  right  lobe  of  the  liver, 
the  second  portion  of  the  duodeniun,  and  the  hepatic  flexure  of  the  colon. 
In  front  of  the  left  kidney  lie  portions  of  the  stomach,  pancreas,  splenic  flexure 
of  the  colon,  splenic  vessels,  spleen,  and  the  small  intestine.  Both  kidneys 
lie  upon  the  diaphragm,  the  anterior  layer  of  the  lumbar  aponeurosis,  the  external 
and  internal  arcuate  ligaments,  the  psoas  and  transversalis  muscles,  the  two 
upper  lumbar  arteries,  and  the  last  dorsal,  the  ilio-hypogastric,  and  the  ilio- 
inguinal nerves.  The  twelfth  rib  lies  beliind  the  right  kidney,  while  behind  the 
left  are  found  the  eleventh  and  twelfth  ribs.  The  suprarenal  capsule  is  in  re- 
lation to  the  upper  pole  of  each  kidney. 

General  Description  of  Structure. — The  kidney  (Fig.  31)  has  a  characteristic 
bean-like  shape;  it  is  flattened  from  side  to  side  and  presents,  on  its  internal 
border,  a  depression  cafled  the  "hilum."  At  this  point  the  vessels  enter  and 
leave  the  kidney.     It  measiu'es  about  four  inches  in  length,  two  and  one-half 

78 


SURGICAL  DISEASES  OF  THE  KIDNEYS  AND  URETERS.        79 

inches  in  breadth,  and  one  inch  and  a  half  in  thickness.    The  weight  of  the 
organ  is  about  four  and  a  half  ounces  (140  grammes). 

The  coverings  of  the  kidney  are  of  considerable  importance  from  a  surgical 
view-point.  Lying  directly  upon  the  kidney  is  a  thin,  but  strong,  fibrous  coat, 
the  "  tunica  fibrosa."  This  structm'e  or  capsule  is  easily  stripped  from  the  kidney 
and  leaves,  under  normal  conditions,  a  smooth  siu-face.  It  passes  into  the  liilum, 
forms  a  covering  for  the  papillae,  and  is  reflected  upon  the  outer  surface  of  the 
pelvis.  It  also  sends  a  fine  process  outward  to  cover  the  nerves  and  vessels 
that  enter  the  hilum,  and  another  one  backward  to  be  attached  to  the  aortic 
sheath  and  lumbar  fascia.     This  latter  band  is  known  as  the   "ligamentum 

.Extremitas  superior 
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Extremitas  inferior 
Fig.  31. — The  Normal  Kidney.    (From  Spalteholz.) 


suspensorium  renis."  Outside  this  fibrous  capsule,  and  loosdy  connected  with  it 
by  bands  of  tliin  fibrous  tissue,  is  the  fatty  capsule  or  ''capsula  adiposa."  This 
acts  as  a  protective  casing  or  buffer  for  the  kidney.  In  the  new-born,  the  fat 
is  absent;  in  fact,  it  does  not  appear,  as  a  rule,  until  the  tenth  year.  It  varies 
much  in  amount,  becomes  altered  in  inflammatory  conditions  of  the  kidney,  and 
diminishes  rapidly  in  emaciation. 

The  fibrous  tissue  enclosing  the  fat  presents  certain  thickenings.  Thus, 
for  example,  on  the  posterior  surface  there  is  a  thickening  which  is  known  as 
the  "fascia  retrorenalis."  It  is  continuous  with  the  fascia  covering  the  psoas 
and  quadratus  limiborum  muscles.  Then,  on  the  anterior  surface,  there  is  a 
band-like  thickening  the  fibres  of  which  extend  to  the  subperitoneal  tissue 
behind  the  colon.     This  thickening  is  always  present  on  the  left  side,  but  is 
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frequently  absent  on  the  right.  These  fascial  attachments  are  naturally  of 
great  importance  in  the  maintenance  of  the  normal  position  of  the  kidney. 

On  longitucUnal  section,  the  kidney  is  seen  to  consist  of  a  dark  portion,  the 
cortex,  and  a  lighter  portion,  the  medulla.  The  light  portion  is  distributed  in 
the  form  of  pyramids.  The  dark  portion  covers  the  base  of  the  pyramids  and 
dips  down  between  them.  The  apices  of  the  pjTamids,  or  papillae,  terminate  in 
the  calyces — small  spaces  which  receive  the  urine  from  the  papillee;  the  latter, 
in  tm'n,  open  up  into  the  infundibula — three  tubular  sacs,  one  at  each  extremity 
and  one  in  the  middle  of  the  kidney.  The  infundibula  finally  coalesce  to  form 
the  pelvis,  which  again  ends  in  the  excreting  duct,  the  ureter. 

Blood  Supply. — The  renal  artery,  a  branch  of  the  abdominal  aorta,  enters 
the  liilum  of  the  kidney  and  divides  into  two  or  three  branches  before  penetrating 
its  substance.  In  this  situation,  small  branches  are  given  off  to  supply  the  ureter, 
suprarenal  capsule,  and  suiTOunding  cellular  tissue. 

At  the  beginning  of  the  columns  of  Bertini — the  spaces  between  the  pyramids 
— the  branches  enter  the  substance  of  the  kidney  and  run  along  beside  the  pyra- 
mids, at  the  base  of  which  they  turn  at  right  angles.  Along  their  whole  course, 
they  give  off  branches  to  the  glomeruli,  and  at  the  base  of  each  pyramid  a  set 
of  branches  passes  downward  to  the  papillae.  The  glomerular  vessels  pass  out 
of  the  glomeruli  as  the  efferent  vessels,  and  again  break  up  around  the  tubules 
in  the  cortex,  and  from  these  the  blood  is  collected  by  veins.  There  are  tliree 
sources  of  venous  collection,  the  above-mentioned  being  the  first.  The  second 
one  is  formed  just  beneath  the  capsule,  and  the  third  is  at  the  apex  of  each  one 
of  the  pyramids.  These  veins  join  together  to  form  the  renal  vein,  which 
empties  its  blood  into  the  inferior  vena  cava.  The  anterior  and  posterior 
portions  of  the  kidney  have  separate  arterial  supplies,  and  the  arteries  do  not 
communicate  with  each  other.  There  is,  therefore,  between  these  two  sources 
of  blood  supply,  a  line  of  separation  which  is  located  at  or  near  the  longitudinal 
mid-line  of  the  kidney,  usually  5  or  6  mm.  posterior  to  it.  In  this  line,  therefore, 
the  kidney  may  be  split  open  with  the  least  danger  of  hemorrhage: 

The  arterial  supply  to  the  fatty  capsule  comes  from  the  renal  artery  and  the 
first  lumbar  artery. 

It  must  be  borne  in  mind  that  occasionally  a  supernumerary  renal  artery  arises 
independently  from  the  aorta  for  the  supply  of  one  or  other  pole  of  the  kidney. 

Nerve  Supply.— The  nerve  supply  to  the  kidney  comes  from  the  renal  plexus, 
which  is  made  up  of  branches  from  the  splanchnics,  semilunar  ganglion,  aortic 
plexus,  solar  plexus,  spermatic  plexus,  and  vagus.  The  connection  with  the 
spermatic  plexus  accounts  for  the  pain  felt  in  the  testicles  in  certain  diseases  of 
the  kidney;  and  reflex  anuria  is  produced  by  disturbances  of  the  vasomotor 
functions  of  the  renal  plexus. 

Lymphatics. — The  lymphatic  vessels  of  the  kidney  consist  of  a  superficial  and 
a  deep  set.  These  join  together  at  the  hilum  and,  after  receiving  lymphatic 
vessels  from  the  ureter  and  suprarenal  capsule,  open  into  the  lumbar  lymph  nodes. 

Histology  of  the  Kidney. — ^The  cortex  and  medulla  are  made  up  of  tubules, 
blood-vessels,  and  a  connective-tissue  framework.     Each  tubule  commences  in 
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the  cortex  as  a  glomerulus,  which  consists  of  a  tuft  of  blood-vessels  invaginating 
its  blind  end.  This  glomerulus  is  lined  by  a  syncytium,  i.e.,  a  protoplasmic 
mass  showing  no  cell-outlines  in  silver  preparations.  From  the  glomerulus 
proceeds  a  convoluted  tubule  lined  by  cubical  epithelial  cells  which  show  distinct 
rods.  This  passes  into  a  spii'al  tubule  which  has  a  similar  lining  and  which,  in 
turn,  becomes  straight.  This  straight  portion  is  known  as  the  descending  limb 
of  Henle's  loop,  and  is  lined  by  clear,  flat  ceils.  As  it  nears  the  apex  of  the 
pyi-amid,  it  turns  on  itself  and  proceeds  upward  again  as  the  ascending  limb 
of  the  loop.  The  lining  cells  of  this  portion  become  granular  and  cubical. 
When  this  limb  reaches  the  cortex,  it  takes  on  a  zigzag  course  and  its  cells  become 
taller  and  distinctly  rodded.  Following  this,  it  passes  into  the  second  convoluted 
tubule,  having  cells  similar  to  the  first.  Next  come  the  junctional  tubules 
wliich  have  a  larger  lumen  and  more  flattened  epithelial  cells.  These  junctional 
tubules  pass  into  collecting  tubules  which  have  a  still  larger  lumen  lined  by 
a  columnar  type  of  cell;  and  lastly,  these  collecting  tubules  join  with  others  to 
form  larger  ducts  which  pass  through  the  medullary  substance,  open  at  the 
apex  of  the  papilla,  and  are  known  as  the  ducts  of  Bellini.  They  are  lined  by 
clear  columnar  cells. 

The  Ureters. — ^The  ureter  is  a  muscular  tube  about  sixteen  inches  in  length 
in  the  adult,  and  normally  has  about  the  diameter  of  a  goose  quill.  It  lies 
behind  the  peritoneum,  and  conveys  the  urine  from  the  kidney  to  the 
bladder.  It  is  not  necessarily  of  uniform  diameter  and  is  very  distensile,  and 
usually  it  is  found  very  considerably  dilated  on  the  proximal  side  of  an  obstruc- 
tion. This  is  well  shown  in  cases  in  which  a  calculus  has  lain  for  some  time  in 
the  lower  end  of  tlie  tube  near  the  bladder.  The  muscular  coat  of  the  ureter 
consists  of  two  layers — an  outer  circular  layer  and  an  inner  longitudinal  one. 
The  mucous  lining  consists  of  areolar  tissue  lined  by  transitional  epithelium.  It 
is  a  contractile  tube.  Its  blood  supply  is  derived  from  branches  of  the  renal, 
spermatic,  internal  iliac,  and  inferior  vesical  arteries.  The  nerve  supply  is 
derived  from  the  inferior  mesenteric,  spermatic,  and  pelvic  plexuses. 

Physiology. — The  main  function  of  the  kidney  is  the  excretion  of  urine,  by 
which  means  the  waste  products  are  eliminated  from  the  bod3\  This  function 
is  vicarious  and  more  or  less  complemental  to  the  elimination  of  waste  products 
by  the  skin,  intestines,  and  other  emunctories.  The  kidney  is  also  thought  to 
possess  the  function  of  internal  secretion,  by  which  an  important  product  is 
manufactured,  but  which,  up  to  the  present  time,  is  but  little  known.  Without 
entering  upon  a  discussion  of  the  experimental  work  tlirough  which  these  con- 
clusions have  been  arrived  at,  it  may  be  said  that  the  watery  part  of  the  urine, 
holding  solids  in  solution,  is  filtered  tlii"ough  the  blood-vessels  of  the  glomeruli, 
and  that  the  function  of  secretion  is  performed  by  the  epithelium  of  the  tubules. 

II.  METHODS  OF  INVESTIGATING  THE  CONDITION  OF  THE  KIDNEY. 

The  methods  of  investigating  the  kidney  in  cases  in  which  a  renal  affection  is 
suspected,  may  be  classified,  for  surgical  purposes,  under  four  headings: — (1) 
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History  and  s3'mptoms;  (2)  External  examination  of  the  patient;  (3)  Internal 
examination  of  the  patient;  (4)  Examination  of  the  urine. 

(1)  History  and  Symptoins. — The  first  symptom  to  be  considered,  and  the  one 
which  most  freciuently  calls  the  attention  of  the  patient  to  his  malady,  is  that 
of  pain.  Although  this  symi^tom  is  neai'ly  always  present  to  a  greater  or  less 
extent  in  surgical  diseases  of  the  kidney,  yet  its  form  is  rarely  characteristic; 
for  even  "renal  colic."  which  is  looked  upon  generally  as  typical,  may  be  sim- 
ulated by  conditions  affecting  the  gall-bladder,  stomach,  vermiform  appendix, 
or  nervous  system.  Thus  one  sees,  in  the  different  kidney  lesions,  all  degrees 
of  pain,  from  the  extreme  severity  of  the  most  pronounced  renal  colic  down  to 
the  merest  sensation  of  an  ache  in  the  side  or  back.  The  situation  and  extent 
of  the  pain,  however,  are  more  characteristic.  A  pain  in  the  loin  which  tends  to 
radiate  down  the  thigh  or  toward  the  scrotum  or  vulva,  is  suggesti^'e  of  an  origin 
in  or  about  the  kidney. 

Pain  which  is  aggravated  by  exertion  or  jarring  of  the  body  is  suggestive  of 
calculus.  Frequency  of  micturition,  which  is  usualh'  indicative  of  a  bladder 
lesion,  would  appear  to  be  sometimes  one  of  the  earliest  symptoms  of  renal 
tuberculosis;  it  is  also  a  symptom  of  renal  calculus. 

Blood  in  the  urine  is  a  symptom  which  freciuently  calls  the  attention  of  the 
patient  to  the  urinary  system,  and  there  are  also  the  general  symptoms  which 
are  due  to  kidney  insufficiency.  These  are  constitutional  and  consist  of  nausea, 
vomiting,  headache,  general  malaise,  etc. 

The  personal  and  family  history  should  be  looked  into,  more  especially  where 
tuberculosis  is  suspected.  Heredity  also  plays  an  important  part  in  renal 
calculus. 

(2)  External  Exaniination  of  the  Patient. — (a)  Inspection. — On  account  of 
the  depth  at  which  the  kidney  is  placed  the  cases  in  which  information  is  obtained 
by  inspection  are  somewhat  limited.  They  comprise  those  cases  in  which  a  large 
swelling  of  the  kidney  or  perirenal  tissue  exists  or  where  an  injury  has  occurred 
in  that  region.  Where  possible,  one  should  \dew  these  patients,  not  only  in 
the  recumbent  ])osition,  but  also  in  the  erect  posture.  They  should  also  be 
viewed  from  the  front,  ])ack,  and  side. 

(6)  Palpation. — The  usual  method  employed  in  palpating  the  kidney  is 
with  the  patient  lying  on  his  back  and  the  knees  di'awn  up  in  order  to  relax  the 
abdominal  muscles.  The  examiner  stands  on  the  side  on  which  the  kidney  to  be 
palpated  is  situated.  One  hand  is  then  placed  behind  the  level  of  the  twelfth 
ril)  and  the  othci-  in  fi'ont,  just  below  the  costal  margin.  The  patient  is  instructed 
to  l:)reathe  normally,  and,  while  he  is  doing  so,  both  hands  of  the  examiner  are 
brought  as  near  together  as  possible.  Having  obtained  all  the  information 
possible  by  this  means,  the  examiner  should  next  instruct  the  patient  to  breathe 
deeply,  in  order  that  the  kidney  may  be  forced  downward.  Guyon  *  suggested 
" ballottement  renal,"  which  consists  in  giving  a  quick  push  \\'ith  the  hand 
upon  the  loin  in  order  to  make  the  kidney  strike  against  the  hand  which  is  placed 
on  the  abdomen.     Israel  recommends  that  palpation  be  done  with  the  patient 

*  "  Le<,'ons  clini(iuos  sur  les  maladies  des  voies  iirinaires,"  Paris,  1894. 


SURGICAL  DISEASES  OF  THE   KIDNEYS  AND  URETERS.       83 

h'ing  on  the  normal  side,  in  order  that  the  kidney  shall  fall  toward  the  abdominal 
wall.  Wuhrmann,*  on  thc^  other  hand,  examines  the  patient  in  a  standing 
posture,  himself  sitting  on  a  stool  in  front  of  him.  He  clanns  that  by  this  method 
the  kidney  reaches  its  maximum  of  descent,  but,  apparently,  he  overlooks  the 
fact  that  the  abdominal  muscles  are  more  rigid, 

(c)  Sudden  Pressure. — Sudden  pressure  over  the  twelfth  rib,  posteriorly, 
elicits  pain  in  many  cases  of  renal  calculus.  This  phenomenon  has  come  to  be 
considered  liy  many  as  characteristic. 

(r/)  Percussion. — Percussion  is  of  value  in  establishing  the  relations  of  the 
kidney,  or  supposed  kidney  tumor,  to  the  hollow  viscera. 

(3)  Internal  Examination. — Under  this  heading  are  comprised  all  the  newer 
methods  of  investigation — skiagraphy,  separation  of  the  urines  of  the  two  kid- 
neys, functional  tests,  cryoscopy  of  the  blood,  and  cryoscopy  of  the  urine. 

(a)  Skiagraphy. — By  means  of  the  Roentgen  rays  w^e  are  able,  in  most  cases, 
to  diagnose  with  certainty  at  least  one  condition,  namely,  ''renal  calculus." 
Shadows  are  also  produced  by  large  collections  of  pus  and  by  tumors,  as  in  other 
parts  of  the  body.  These  shadows,  however,  are  rarely  confused  with 
those  produced  by  stone.  Kuemmel,  in  his  latest  work,t  states  that  every 
kidney  stone  produces  a  shadow,  and  that  where  no  shadow  is  seen  no  stone 
exists.  There  must,  however,  be  exceptions  to  this  rule,  as  in  the  case  of  very 
stout  patients,  antl  in  that  of  small  stones  and  those  containing  little  mineral  mat- 
ter, which  are  not  very  resistant  to  the  Roentgen  ray.  Uric  acid  and  urate 
calculi  are  the  least  resistant  to  the  .r-ray  and  therefore  give  the  least  distinct 
shadows. 

(6)  Separation  of  the  Urines  of  the  Two  Kidneys. — This  procedure  is  now 
almost  invariably  accomplished  by  means  of  cystoscopy  and  ureteral  catheter- 
ization. The  importance  of  determining  whether  both  kidneys  exist  and  are 
functioning  normally,  cannot  be  overestimated,  and  the  examination  of  the 
separated  urines  gives  the  most  exact  and  reliable  information  on  these  points. 

Many  forms  of  segregator  have  been  employed  for  securing  the  mine  sepa- 
rately from  each  kidney,  those  of  Harris  and  Luys  being  the  best  known  in  this 
country. 

With  ordinary  care  and  skill  ureteral  catheterization  is  neither  difficult  nor 
dangerous,  and  it  enables  us  to  determine  whether  or  not  two  kidneys  exist,  and, 
if  they  do,  whether  the  abnormal  urine  is  coming  from  one  kidney  or  from  both. 
At  most,  an  anaesthetic,  either  general  or  local,  may  be  necessary. 

(c)  Tests  of  the  Functional  Activity  of  the  Kidneys. — The  theoretical  test 
consists  in  the  introduction,  into  the  body,  of  substances  which  are  rapidly 
excreted  by  the  kidneys.  Potassium  iodide,  sodium  salicylate,  sodium  benzoate, 
and  certain  coloring  substances  have  been  used  in  this  way.  The  test  consists 
in  a  demonstration  of  the  functional  capacity  of  the  kidney  to  excrete  these 

*  von  Bergmann  unci  Bruns:  "Handbuch  der  praktischen  Chirurgie,"  4ter  Bd.,  dritte 
Auflage. 

t  "  Die  Grenzen  erfolgreicher  Nierenextirpation  und  die  Diagnose  der  Nephritis  nach  kryo- 
skopischen  Erfahrungen,"  xxxi.  Congress  der  Deutschen  Chirurgen,  1901. 
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substances.  The  two  substances  now  used  in  this  way  are  indigo-carmine  and 
phloridzm.  Delayed  excretion  of  the  indigo-carmine  shows  diminished  func- 
tional acti\dty  of  the  kidney,  and,  with  the  cystoscope  in  position,  it  demon- 
strates the  situation  of  the  m^eteral  openings  in  the  bladder. 

A  solution  of  0.04  gramme  of  incUgo-carmine  dissolved  in  10  c.c.  of  distilled 
water  is  injected  intramuscularly,  and  at  the  end  of  eight  minutes  the  cystoscope 
is  introduced  and  the  m-eteral  orifices  observ^ed.  Under  normal  conditions  the 
blue  should  appear  in  from  ten  to  fifteen  minutes.  Fm'ther  delay  in  one  or 
both  kidneys  indicates  impaired  function. 

The  phloridzin  test  is  based  upon  the  fact  that  a  subcutaneous  injection  of 
phloridzin  will,  when  the  kidneys  are  normal,  cause  sugar  to  appeal'  in  the  ui'ine 
within  ten  or  fifteen  mmutes.  (The  indigo-carmine  test  has  this  advantage  over 
the  phloridzin  test,  that  ureteral  catheterization  is  not  necessary.) 

The  technical  details  of  the  phloridzin  test  are  as  follows: — Both  ureters  hav- 
ing been  catheterized,  a  period  of  five  minutes  is  allowed  to  elapse  in  order  to 
obtain  sufficient  urine  for  the  ordinary  examination.  Then  0.01  gramme  of 
phloridzin,  dissolved  in  1  c.c.  of  warm  distilled  water,  is  injected  subcutaneously. 
It  must  be  borne  in  mind  that  phloridzin  is  only  very  slightly  soluble  in  cold 
water,  and  therefore  the  solution  must  be  used  while  warm;  otherwise,  only 
distilled  water  will  be  injected  and  the  phloridzin  will  remain  in  the  glass  or 
syringe. 

At  the  end  of  ten  minutes  the  urine  is  collected  in  a  number  of  test  tubes, 
each  containing  a  five-minutes'  flow.  Each  of  these  specimens  is  tested  as  soon 
as  the  flow  is  completed,  and,  when  the  sugar  appears,  the  examination  may  be 
concluded. 

(d)  Cryoscopy  of  the  Blood. — A  few  years  ago  von  Koranyi  and  Kuem- 
mel  *  recommended  this  method  as  a  means  of  testing  the  sufficiency  or  in- 
suflficiency  of  the  kidneys.  They  reasoned  that,  if  the  kidneys  were  not  function- 
ing normally,  they  would  not  remove  from  the  blood  the  metabolic  products 
which  under  ordinary  circumstances  are  excreted  by  these  organs.  They  there- 
fore concluded  that  the  blood  would  have  a  greater  molecular  concentration, 
and  thus  a  lower  freezing-point,  than  normal.  Practically  all  investigators 
place  the  normal  freezing-point  of  the  blood  at  a  point  between  0.56  and  0.60. 
It  must  be  clearly  understood  that  this  method  is  not  a  means  of  determining 
whether  an  anatomical  lesion  of  the  kidney  does  or  does  not  exist.  On  the 
other  hand,  we  presuppose  that  such  a  lesion  does  exist  and  we  employ  this 
method  merely  to  determine  how  near  we  are  to  a  state  of  kidney  insufficiency. 

The  ordinary  tests  of  the  urine  are  those  employed  for  the  pm-pose  of 
determining  the  reaction  and  the  specific  gravity,  the  presence  or  absence  of 
albumin,  sugar,  bacteria,  salts,  pus,  blood,  m-ea,  etc.,  and,  in  certain  cases,  the 
physiological  test — viz.,  the  injection  of  some  of  the  urine  or  its  components  into 
a  guinea-pig.  This  is  to  be  done  both  with  the  combined  urine  and  also  with 
the  separated  urines. 

*  "  Untersuchungen  ueber  den  osmotischen  Druck  tierischer  Fhiessigkeiten,"  Zeits.  f.  klin. 
Med.,  Bd.  33,  34,  1897. 
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(e)  Cryoscopy  of  the  Urine. — Cryoscopy  of  the  urine  is  employed  as  a  means 
of  comparing  the  functioning  power  of  the  two  kidneys;  it  is  not  in  itself  a  test 
of  great  value. 

A  few  years  after  Dresser  *  had  applied  this  method  to  the  testing  of  the 
combined  urines,  Casper  and  Richter  f  introduced  it  as  a  means  of  comparing 
the  functioning  powers  of  each  kidney  separately,  and  also  for  the  purpose  of 
obtaining  an  indication  as  to  the  safety  of  performing  a  nephrectomy.  They 
placed  the  limit  of  safety  at  —  1°  centigrade,  and  considered  that  any  rise  above 
that  point  indicated  a  dangerous  degree  of  kidney  insufficiency.  No  lengthy 
discussion  of  the  subject  is  needed  to  warrant  the  statement  that,  in  the 
majority  of  cases,  reliable  information  is  obtained  by  this  means.  There  are, 
however,  a  few  cases  in  which  a  polyuria  is  produced  by  lu-eteral  catheterization, 
and  thus  an  abnormally  high  freezing-point  is  obtained. 

The  technique  of  the  procedure  is  as  follows: — The  apparatus  usually 
employed  is  that  of  von  Bechmann.  It  consists  of  a  glass  cylinder  containing: 
a  freezing-mixtm'e  of  ice  and  salt.  Into  this  mixtiu'e  is  placed  a  smaller  glass 
cylinder,  within  which  is  a  still  smaller  one.  This  middle  cylinder  is  merely 
an  air  mantle  employed  in  order  to  obtain  a  uniformity  of  temperature  in  the 
innermost  tube,  which  contains  the  urine  and  the  mercurial  end  of  the  ther- 
mometer. A  strong  wire  with,  a  loop  on  the  end  is  passed  down  into  the  urine 
for  the  pm-pose  of  stirring  it.  The  stirring  is  kept  up  continuously  in  order  to 
prevent  the  watery  portions  of  the  urine  from  crystallizing  on  the  sides  of  the 
vessel  and  thus  concentrating  the  remainder  of  the  m'ine.  About  10  c.c.  of  mine 
is  pom'ed  into  the  innermost  tube  and  as  soon  as  the  mercury  begins  to  fall 
the  stirring  is  commenced  and  kept  up  steadily  until  the  test  is  completed.  It 
will  be  noticed  that,  after  falling  for  some  time,  the  mercury  will  suddenly 
commence  to  rise,  and  when  this  ceases  the  reading  is  taken. 

A  very  low  excretion  of  urea  (less  than  0.75  gramme  in  two  hours)  from  the 
presumably  healthy  kidney  is  an  unfavorable  condition  for  neplirectomy. 
Tliis  may,  however,  be  due  to  a  toxic  nephidtis,  a  condition  from  wliich  recovery 
will  take  place. 

III.  CONGENITAL  ABNORMALITIES  OF  THE  KIDNEY  AND  URETER. 

A  great  variety  of  congenital  abnormalities  of  the  kidney  have  been  described. 
They  are  usually  classified  as:  Abnormalities  of  form;  Abnormalities  of  position; 
and  Abnormalities  of  number.  Abnormalities  of  the  ureter  are  most  frecjuently 
found  associated  wdth,  and  are  more  or  less  dependent  upon,  abnormalities  of 
the  kidney. 

Abnormalities  in  the  Form  of  the  Kidney. — These  are  usually  the  result  of 
more  or  less  complete  fusion  of  the  two  kidneys.    This  fusion  varies  from  a 

*"Ueber  Diurese  und  ihre  Beeinfluessung  durch  pharmakologischc  Mittel,"  Archiv  f.  ex- 
perimentelle  Pathologie  und  Pharmakologie,  29.  Bd.,  1892. 

t  "  Functionelle  Nierendiagnostik,  mit  besonderer  Beruecksichtigung  der  Nierenchirurgie,'! 
Berlin- Wien,  1901. 
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mere  fibrous  connection  to  complete  luiion,  the  resulting  kidney  mass  being 
sometimes  quite  irregular;  ])ut,  more  frequently,  the  fusion  assumes  the  form 
of  an  arch,  the  so-called  horseshoe  kidney  being  produced.  In  the  commonest 
form  of  horseshoe  kidne}'  the  lower  extremities  of  the  two  kidneys  are  fused  so 
as  to  form  an  arch  with  the  concavity  du'ected  upward.  The  renal  pelvis  lies  an- 
teriorl)^  and  there  are  also  usually  abnormalities  of  the  blood-vessels  and  the 
ureter.  This  form  of  kidney  is  found  once  in  about  1,100  autopsies.*  The 
superior  extremities  of  the  kidne}'  are  sometimes  united  in  such  a  manner  as 
to  form  a  horseshoe  kidnev,  with  the  concavitv  directed  downward.     This  form 


Fig.  32. — Horseshoe  Kiclney  in  Adult.     (From  a  specimen  in  tlie   Pathological    Museum    of 
McGill  University,  Montreal.) 


is  nuK'h  rarer  than  the  preceding,  constituting  about  seven  per  cent  of  the 
horseshoe  abnormalities  of  the  kidney. f  The  isthmus  may  be  behind  the 
aorta,  but  it  is  usually  in  front  of  this  vessel.  Partial  neplii'ectomy  and  other 
operations  have  been  done  upon  the  horseshoe  kidney.  A  positive  diagnosis, 
except  by  exploration,  is  impossible.     (Figs.  32  and  33.) 

The  two  kidneys  may  be  found  together  on  the  same  side,  forming  one  elon- 
gated kidney  from  which  the  uretei\s  pass  to  the  opposite  sides  of  the  bladder  as 
in  the  normal  arrangement,  or  the  j^jeh'es  may  be  directed,  one  toward  each  side 
of  the  body.     The  fusion  of  the  two  kidneys  sometimes  takes  another  form,  ^dz., 

*  von  Bergmann's  "System  of  Practical  Surficery,"  American  edition. 
t  Robin.son,  Medical  Fortnijihtlv. 
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one  in  which  the  union  is  so  complete  that  an  irregular  kidney  mass  is  found 
l}-ing  upon  the  vertebral  column  in  the  middle  line. 

Abnormalities  in  the  Position  of  tlie  Kidney. — Abnormalities  of  position  are  of 
not  infrequent  occurrence  and  are  of  great  importance  to  the  sm"geon.  Graser  * 
collected  two  hundred  instances  of  congenital  misplacement.  (See  Fig.  34, 
which  shows  a  displacement  of  the  right  kidney.)  One  or  both  of  the  kidneys 
ma>'  ])e  misplaced,  and  sometimes  the  misplaced  organ  is  solitary,  perhaps  the 
result  of  fusion.     The  most  common  misplacement  is  probably  downward,  the 


Fig.  .33. — Horseshoe  Kidney  in   a  Child,  with  Ureters  and  Bladder  attached.     (From   a  specimen 
in  the  Patliological  Museum  of  McGill  University,  Montreal.) 

The  fusion  is  less  marked  than  in  the  adult  kidnev  shown  in  Fig.  32. 


kidney  being  generally  found  at  the  promontory  of  the  sacrum  or  in  the  pelvis. 
In  cases  in  which  the  organ  occupied  the  latter  situation  operation  has  several 
times  been  undertaken  for  the  removal  of  a  pelvic  tumor,  the  true  nature  of 
wiiich  was  discovered  only  at  or  after  operation.  One  of  the  earliest  and  best 
known  cases  of  tliis  kind  was  that  reported  by  Dr.  William  M.  Polk,  of  New 
York,  in  1882, f  where  he  removed  a  pehdc  tumor  which  proved  to  be  a  solitary 
kidney.     Dr.  Cullen,  of  Baltimore, J    has  recently  reported   a  similar    case,  in 

*  von  Bergmann's  "System  of  Practical  Surgery,"  American  edition. 

t  New  York  Medical  Journal,  188.3. 

t  Surgery,  Gynaecology,  and  Obstetrics,  July,  1910. 
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which  the  diagnosis  was  made  by  an  exploratory  operation,  the  kidney  being 
left  undisturbed.  (Displacements  have  also  been  referred  to  under  the 
heading  of  Abnormalities  of  Form.) 

Abnormalities  of  Number. — Congenital  absence 
or  atrophy  of  one  kidney  is  not  very  rare.  Morris  * 
estimated  its  frequency  as  1  in  2,650  cases;  and 
there  have  been  reported  many  instances  where  the 
solitary  kidney  has  been  removed  for  disease,  with 
(of  course)  a  fatal  result.  Hence  the  importance 
of  determining  the  existence  and  the  condition  of  a 
second  kidney  before  proceeding  to  a  nephrectomy. 
At  the  present  da}'  this  is  easily  done  by  means  of 
the  cystoscope  and  ureteral  catheterization.  Con- 
genital absence  of  both  kidneys  is  also  an  actual 
occurrence,  but,  as  such  a  condition  is  incompatible 
with  life,  it  is  of  no  surgical  interest. 

Sui)ornumerary  kidneys  are  rare  and  of  no  sur- 
gical importance.  Lobulation  of  the  kidney  (per- 
sistence of  fa'tal  type)  is  not  rare.  This  condition 
is  important  surgicall}^,  as  it  is  thought  to  predis- 
pose to  disease — tuberculosis,  for  example. 

Abnormalities  of  the  Ureters. — Abnormalities  of 
one  or  both  ureters  are  not  rare.  They  occur  as 
follows:  as  an  absence  of  one  ureter;  as  an  increase 
in  the  number  of  ureters;  as  a  double  ureter;  and 
as  a  fusion  of  the  two  parts  of  a  ureter  of  double 
origin.     (Fig.  35.) 

The  r.iost  important  abnormalities  are  those 
which  occur  at  the  termination  of  the  lu^eter — such, 
for  example,  as  an  irregular  or  incomplete  opening 
into  the  bladder,  which  may  result  in  hych'one- 
plirosis.  In  a  man,  fifty  years  of  age,  upon  whom  the 
writer  operated  for  a  chronic  hydronephi'osis,  of 
moderate  size,  the  ureter  was  found  to  be  obstructed 
at  the  bladder  and  dilated  to  a  diameter  of  more 
than  one  inch  and  a  half  tlii-oughout  its  whole  length. 
Its  walls  were  thin  and  it  contained  the  same  clear 
fluid  as  cUd  the  kidney.  The  obstruction  was  prob- 
ably congenital. 

The  ureter  is  also  said  to  terminate  sometimes 
in  the  uretln-a,  the  vagina,  the  seminal  vesicle,  or 
the  rectum. t  In  such  cases  derangement  of  function  would  produce  symp- 
toms, and   the  diagnosis  could  generally  be  made  positive  by  a  direct   exami- 

*  "Surgical  Diseases  of  the  Kidney  and  Ureter,"  vol.  i. 
t  Watson  and  Cunningham's  "  Genito-Urinary  Diseases." 


Fig.  34.  —  Displacement  of 
Right  Kidney,  and  Anomalous 
Distribution  of  Blood-vessels. 
(From  a  specimen  in  the  Patho- 
logical Museum  of  McGill  Uni- 
versity, Montreal.) 

The  right  kidney  lies  low  down 
at  the  level  of  the  brim  of  the 
pelvis,  and  receives  its  blood- 
supply  from  an  artery  given  off 
just  above  the  bifurcation  of  the 
aorta.  The  left  kidney  is  in  its 
normal  situation.  There  is  hy- 
dronephrosis of  both  organs. 
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nation  (with  the  cystoscope,  in  most  cases),  while  treatment  would  be  deter- 
mined by  the  individual  conditions.  ^^alvulaI•,  strictm^ed,  and  distorted 
conditions  of  the  m"eter,  of  congenital  origin,  are  occasionalh'  found  and  may 
produce  hych'oneplu'osis.  A  diagnosis  can  usually  be  made  by  means  of  the  cys- 
toscope, and  such  conditions  are  sometimes  amenable  to  operative  treatment. 

Abnormalities  of  the  renal  arteries 
are  very  common.  They  occm'  as  often 
as  tliree  times  out  of  seven  cases. 
(Morris.*)  There  are  frequently  found 
two,  tliree,  four,  and  even  as  many  as 
five  arterial  trunks  to  a  kidne}^  (Figs. 
36  and  37.)  Abnormalities  as  regards  the 
point  where  they  enter  the  kidney,  and 
also  in  respect  of  their  point  of  origin,  are 
common. 

Extra  arteries  sometimes  run  into 
the  kidney  at  unusual  places,  near  the 
upper  or  the  lower  extremity.  This 
abnormality  is  of  com'se  important,  as 
it  may  seriously  complicate  a  neplii'ot- 
omy  or  a  neplirectomy ;  and,  in  one 
case  of  injm-y  to  the  kidney,  in  the 
author's  experience,  a  fatal  hemorrhage 
occmTcd,  after  nepkrectomy,  from  an 
abnormally  placed  artery  which  had  not 
been  included  in  the  ligature  applied  to 
the  pedicle,  and  which  bled  into  the 
peritoneal  ca\dty  tlirough  a  rent  in  the 
peritoneum  that  had  been  produced  by 
the  traumatism.  (Fig.  36  shows  an  un- 
usually large  variety  of  anomalies  of  the 
blood-vessels  and,  among  others,  super- 
numerary aberrant  arteries.) 

Of  1,590  autopsies  performed  in  the 
Royal  Victoria  Hospital  (Montreal)  be- 
tween the  first  of  January,  1894,  and 
the  first  of  January,  1910,  the  following 
congenital  abnormahties  of  the  kidney 
and  m'eter  were  found: — Horseshoe  kid- 
ney, 6;  congenital  absence  of  one  kidney 
and  ureter,  7.  (A  small  portion  of  one  ureter  was  found  in  a  case  in  which  tliis 
tube  did  not  open  into  the  bladder.)  In  one  of  these  cases,  in  which  the  left  kid- 
ney and  m-eter  were  absent  in  a  female,  there  w^as  also  absence  of  the  following 
parts:  the  left  cornu  of  the  uterus,  the  left  ovary,  and  the  left  Fallopian  tube. 

♦"Surgical  Diseases  of  the  Kidney  and  Ureter." 


Fig.  35.  —  Complete  and  Partial  Double 
Ureters.  (From  a  specinien  in  the  Patho- 
logical Museum  of  McGiU  University, 
Montreal.) 

The  right  ureter  is  completely  double  and 
opens  by  two  separate  entrances  into  the 
bladder.  The  left  ureter  is  double  above  and 
single  below,  and  empties  into  the  bladder  by 
a  single  orifice. 
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Ill  this  same  series  of  autopsies  the  following  further  abnormalities  were 
found : — 

Fct'tal  lobulation  of  kidiie,,- 17  j!  Double  pelvis  and  double  ureters 20 

Accessory  arteries    19       Double  ureters,  complete 10 


Accessory  veins    7 

Accessory  artery  in  the  upper  pole ....      6 
Accessory  artery  in  the  lower  pole ....      2 


Double  ureters  on  the  right  side 2 

Double  ureters  on  the  left  side    5 

Double  ureters  on  both  sides 3 


Accessory  artery    (location  not    men-  .  Double  ureters,  incomplete 10 

tioned)  11  Incomplete     double     ureters    on    the 

Accessory  artery  in  the  right  kitlney .  .  .  13    i       right  side 3 

Accessory  artery  in  the  left  kidney ...  (i  I  Incomplete     doul)Ie    ureters     on    the 

Accessory  artery  in  both  kidneys.  ...  .5  i        left  side G 

Double  peh^s  (above) 3  ]    Incomplete  double  m-eters  on  both  sides     1 

IV.    AVOUNDS   OF  THE   KIDNEY   AND   URETER. 

Injury  to  tha  Kidney  and  Ureter  without  open  Wound. — The  kidneys  are 
deepl}'  placed  in  the  l^od}',  and  ai)parently  are  thus  most  efl'ectually  protected 
from  injuiy.  Nevertheless,  injuries  to  the  kidnej^s  are  not  very  rare,  and  are 
veiy  important.  Kuester  *  is  quoted  by  von  Bergmann  ("System  of  Prac- 
tical Siu'gery  ")  as  ha^'ing  found,  out  of  30,000  cases  which  he  examined  in  the 
Basle  Clinic,  only  10  instances  of  injmy  to  the  kidney,  and  in  only  one  of 
these  was  there  an  open  ^^•olmd.  General  surgical  experience,  however,  would 
seem  to  indicate  that  accidents  of  this  nature  occur  much  more  frecjuently  than 
the  above  report  would  lead  one  to  believe.  Thus,  for  example,  in  the  Roj'al 
Mctoria  Hospital,  in  ^Montreal,  9,920  sm'gical  cases  were  treated  in  the  years 
1903  to  1910,  and  among  these  there  were  seven  cases  of  laceration  of  the  kidney 
without  open  wound.  Laceration  of  the  kidney  substance,  injmy  of  vessels, 
and  detachment  of  the  ureter,  may  all  occur  from  blows  and  crushes  upon  the 
loin,  back,  or  abdomen,  without  an  external  wound.  Laceration  of  the  kichie}' 
may  also  occur  from  muscular  exertion.  (AVatson.f)  The  cxijeriments  made 
by  Kuester  upon  anmials  J — experiments  which  consisted  in  tlirowing  them 
\dolently  against  the  floor  or  the  wall — showed  that  when  the  kidneys  were 
empty,  with  the  ureter  unobstructed,  laceration  did  not  take  place  nearly  so 
rapidly  as  when  the  kidney  contained  blood  or  urine,  with  the  ureter  ligated. 
In  many  instances  the  kichie}'  injury  is  only  a  part,  and  sometimes  only  a  minor 
part,  of  the  general  injury  produced  by  the  accident.  Such  cases  are  not  con- 
sidered in  the  present  article.  Frecjucntly,  however,  when  the  kidney  is  the 
organ  mainly  afl'ected  by  a  severe  injury,  there  are  also  more  or  less  serious  inju- 
ries of  adjacent  structures  (spleen,  peritoneum,  intestines,  etc.) — injuries  which 
are  to  be  considered  as  complications  of  the  kidney  injur}-.  The  extent  and 
the  nature  of  the  damage  done  to  the  kidney  vary  very  much;  in  some  cases 
there  may  be  a  simple  tearing  of  the  capsule  or  a  slight  laceration  of  the  gland- 
ular substance,  while  in  others  the  organ  is  completeh'  crushed.  Stellate 
lacerations    on  the  surface  of  the  kidney  are  the  most  common,  and,  in  the 

*  Deutsche  Chirurgie,  Bd.  hi. 

t  "  Genito-Urinary  Di.seases,"  by  Watson  and  Cimningham. 

t  Quoted  by  von  Bergmann,  in  his  "  System  of  Practical  Surgery." 
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more  severe  injuries,  the  kidney  may  be  torn  completely  in  two,  trans^'ersely 
or  lono-itudinally.*  Injury  to  the  blood-vessels  and  separation  of  the  ureter  may 
also  occur  in  this  form  of  accident.     (See  Uronei)lu'osis.) 

The  most  conmion  cause  of  uncomplicated  kidney  laceration  is  dh-ect  violence 
to  the  loin,  such  as  a  kick  from  a  horse  or  from  the  toe  of  a  boot,  a  fall  upon  a 
stake,  and  so  forth.  Complicated  injmies  are  more  frequently  produced  by 
crushing  accidents.  The  immediate  results  of  these  injm-ies  are  shock,  hemor- 
rhage, extravasation  of  urine,  and  sometimes  uroneplirosis.     (See  Uronephrosis.) 


Fig.  .36. — Double  Renal  Arteries,  and  Right  Double  Renal  Win,  with  Anomalous  Relation  of 
the  Blood-vessels  at  the  Hilum  on  the  Right  Side.  (From  a  specimen  in  the  Anatomical  Museum  of 
McGill  University,  Montreal.) 

The  main  renal  artery  {rigid  side)  sends  o'!i  a  supernumerary  branch  of  small  size  to  the  upper  pole 
of  the  kidney,  and  enters  the  upper  part  of  its  hilum  in  two  branches.  An  additional  smaller  arterial 
trunk  rises  from  the  aorta  half  an  inch  below  the  first,  and  enters  the  kidney  at  the  lower  part  of  its 
hilum.  A  supernumerary  r'.ght  renal  vein  passes  from  the  back  of  the  hilum  behind  the  artery  and 
enters  the  S.  V.  C.  about  half  an  inch  below  the  naain  renal  trunk.  On  the  left  side  the  renal  artery 
bifurcates  near  the  hilum,  one  branch  entering  the  kidney  anteriorly  to  the  vein,  while  the  other  enters 
ill  the  normal  situation  behind  it.  A  supernimierary  left  renal  artery  rises  from  the  aorta  about  one 
inch  and  a  quarter  below  the  main  trunk,  and  enters  the  lower  end  of  the  kidney.  A  small  vein  rises 
from  the  back  of  the  hilum  behind  the  arterj^  and  the  ureters,  and  joins  the  main  left  renal  vein  one 
inch  and  a  half  beyond. 

The  hemorrhage  may  be  perirenal,  subcapsular,  into  the  kidney  substance,  intra- 
peritoneal, etc.,  but,  except  in  serious  injuries  to  the  vessels,  spont^meous  arrest 
of  hemorrhage  is  the  rule.  The  arrest,  however,  may  be  only  temporary,  and 
secondary  hemorrhage  may  follow,  and  aneurysm  of  the  renal  artery  of  both  the 
vsacculated  and  the  false  varieties  has  been  described  by  Morris. f 

"A  young  man,  24  years  of  age,  came  under  the  care  of  the  writer  thirty-nine 
days  after  having  been  kicked  in  the  loin  by  a  horse,  the  result  of  which  had  been 
continuous  but  moderate  heematuria,  with  two  or  three  sharp  attacks  of  hemori'hage. 
Six  days  later,  or  forty-five  days  after  the  accident,  he  had  a  fatal  hemorrhage." 

*  Fig.  38.  See  also  The  r^Iedical  Record,  New  York,  Nov.  5th,  1910:  article  by  Dr.  Henry  G. 
Bugbee. 

t  ''Surgical  Diseases  of  the  Kidnev  and  Ureter." 
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The  ultimate  results,  if  the  patient  survives  the  immediate  danger  of  shock 
and  hemorrhage,  are:  absorption  of  the  extra vasate  of  blood  and  the  com- 
plete repair  of  the  kidney:  or  infection  and  suppuration;  or  gangrene  of  the 
kidney  produced  by  the  cutting  off  of  all  the  circulation  by  a  tlii-ombus  or  by 


jTjQ  37 — Double  Renal  Artery,  the  Right  Kidney  witli  Ureter  and  Bloo(l-\ps.sels,  and  the  Aorta 
and  Inferior  Vena  Cava.  (From  a  specimen  in  the  Anatomical  Museum  of  McGill  Universitj^,  Montreal.) 

The  renal  artery  bifurcates  about  an  inch  from  the  aorta,  and  enters  the  hilum  of  the  kidney  as 
two  branches,  one  of  which  passes  in  front,  and  the  other  behind,  the  right  renal  vein.  A  large  super- 
numerary trunk  is  given  off  about  an  inch  above  the  bifurcation  of  the  aorta,  and  enters  the  liilmn  of 
the  kidney  at  its  lower  part. 

occlusion  of  blood-vessels  from  crushing  of  tissue  or  other  causes;    or  death 
from  some  other  complication. 

Extravasation  of  Urine. — The  effects  of  a  moderate  extravasation  of  urine 
in  the  peritoneal  cavity  or  in  the  perirenal  tissue  are  not  very  serious  for  a  short 
time;  but  ultimately  the  urine  decomposes,  and,  if  present  in  a  large  cjuantity, 
it  produces  gangrene  of  tissue  and  serious  results,  or,  if  the  quantity  extravasated 
is  smaller,  it  paves  the  way  for  infection.  Experiments  upon  animals  and  the 
results  of  accidental  wounds  of  the  ureter  during  operations  have  shown  that  the 
tissues  possess  a  degree  of  tolerance  of  fresh  urine  that  was  formerly  unsuspected. 
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Oliguria  and  anuria  also  occui",  but  these  conditions  are  comparatively 
rare,  and  in  cases  in  which  there  remains  one  kidney  that  is  uninjiu-ed  and  is 
free  from  disease,  diminution  or  suppression  of  urinary  secretion  can  be  ex- 
plained only  as  a  reflex  phenomenon  analogous  to  the  reflex  anuria  which 
occurs  so  often  in  calculous  disease  of  the  kidney. 

Infection  and  supjuu-ation,  perinephritis,  pyonephrosis,  pyelonepliritis,  and 
abscess  may  follow,  and,  when  the  peritoneum  has  been  injured,  suppurative 
peritonitis  may  develop.     (See  Suppurative  Inflammations  of  the  Kidney.) 


Fig.  .38. — Rupture  of  Kidney  by  the  Kick  of  a  Horse  in  the  Loin.    (Author's  collection.)    Laceration 
of  kidnej-  extended  into  the  pelvis,  and  there  was  a  rupture  of  an  abnormally  placed  arterial  branch. 


Symptoms. — Shock  is  always  present  and  out  of  proportion  to  the  serious- 
ness of  the  accident  or  the  severity  of  the  injury  to  the  kidney.  Hemorrhage  is 
rarely  so  severe  as  to  produce  the  characteristic  signs  of  loss  of  blood,  except  in 
secondary  hemorrhage,  which  may  be  fatal;  and  haematm'ia  may  be  delayed 
for  hours  or  days,  and  is  often  intermittent  on  account  of  the  blocking  of  the 
m-eter  by  blood  clots,  during  the  continuance  of  which  conchtion  normal  urine 
from  the  other  kidney  only  will  be  passed.  Blocking  of  the  ureter  produces 
symptoms  similar  to  those  of  renal  colic,  but  milder  in  degree.  The  contin- 
ued recurrence  of  attacks  of  hipmaturia  is  of  serious  significance,  and  is  sug- 
gestive of  possible  secondary  hemorrhage.  Where  recovery  takes  place,  the 
kidney  is  susceptible  of  a  wonderful  degree  of  repair.     This  is  also  shown  in 
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kidneys  which  ha^'e  been  operated  upon  for  the  removal  of  calciikis  or  have 
been  subjected  to  exploratory  incisions.     (See  Nepln*olithotomy.) 

Dl\gxosis. — It  is  of  the  utmost  importance  that  a  diagnosis  be  made,  not 
only  of  the  fact  that  the  kidne}'  has  l)een  injui'ed,  but  also  of  the  natiu'e  of  the 
lesion  and  of  the  presence  or  absence  of  complicating  injuries,  in  order  that,  in 
suitable  cases,  operative  treatment  ma}'  not  be  umiecessarily  delayed.  At  the 
moment  of  injury,  and  in  the  presence  of  shock,  it  is  a  ver}'  difficult  mat- 
ter to  make  such  a  diagnosis.  Local  pain  and  tenderness,  muscular  rigidity, 
and,  later,  hu-maturia,  are  the  characteristic  symptoms  in  uncomplicated 
cases;  and  these  vary  in  intensit}'  accorthng  to  the  severity  of  the  injury. 
Extravasation  of  urine,  extensive  hemorrhage,  and  peritoneal  complications 
are  to  be  determined,  each  by  its  own  special  indications.  A  collection  of 
fluid  in  the  loin  may  consist  either  of  l^lood  or  of  mine,  or  of  a  mixture  of 
both.  A  sample  should  be  obtained  by  the  use  of  an  aspnator  or  by  mean- 
of  an  exploratory  incision,  when  the  natm'e  of  the  fluid  may  be  determinea. 
The  most  cUfficult  injury  to  cUagnose  is  one  in  which  the  main  blood- 
vessels are  involved,  and  where  perhaps  a  moderate  or  intermittent  ha^maturia 
may  l)e  the  only  sign. 

A  man,  45  years  of  age,  was  thrown  from  a  sleigh,  strildiig  his  right  loin  upon  a 
stake.  Haematuria,  which  was  never  severe, — in  fact,  it  was  only  sHght  or  moderate 
in  degree, — persisted  for  two  months,  without  pain  or  other  sjanptoms,  when  the 
kidney  was  exposed  for  exploration.  A  copious  hemorrhage  occurred  when  the 
kidney  was  handled,  and  the  patient  died  on  the  table.  Post  mortem  it  was  found 
that  the  renal  vein  had  been  torn  in  the  accident  two  months  before,  and  had  been 
bleeding  into   the  pelvis. 

In  hiematuria  it  is  imj^ortant  to  determine  the  origin  of  the  bleeding,  whether 
from  the  kidney  or  from  the  bladder.  If  the  amount  of  blood  from  the  kidney 
is  slight,  it  will  be  more  intimately  mixed  with  the  urine;  if  it  comes  from  the 
kidney  and  is  somewhat  altered  in  appearance,  washing  out  the  bladder  ^^ith 
a  clear  solution  will  show  a  moderately  clear  fluid  immediately  afterward: 
whereas,  if  the  blood  comes  from  the  bladder  itself,  fresh  bleeding  will  be  pro- 
duced by  the  wasliing.  The  cystoscope  in  such  cases  will  make  the  diagnosis 
cjuite  clear.  In  the  more  severe  hemorrhages  blood  casts  of  the  ureter  will  be 
passed  with  the  urine,  and,  in  the  worst  cases,  the  bladder  may  be  filled  with 
blood-clots,  thus  rendering  it  impossible  to  determine  l)y  any  of  these  methods 
where  the  bleeding  point  is  located. 

Prognosis. — In  moderately  severe  injmies  of  the  kidney  the  prognosis  is 
good,  and  doubtless  this  organ  is  frequently  the  scat  of  an  mjm'y  which  is  never 
diagnosed.  Lesions  of  the  blood-\'essels  and  the  m'eter  are  the  most  serious,  and 
a  hemorrhage  which  persists  for  weeks  is  ominous.  At  first,  the  chief  danger 
is  either  shock  or  hemorrhage,  or  the  effect  produced  by  both  combined;  later, 
anuria  and,  finally,  the  more  remote  dangers  resulting  from  infection  and 
suppuration,  are  to  l^e  feared. 

Trtoa-Tmext. — In  the  earlier  stages  and  until  a  diagnosis  can  be  made,  and 
also  in  the  milder  cases,  palliative  treatment  is  indicated,  with — of  course — treat- 
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iiiciit  of  shock  ill  the  more  severe  conditions.  Rest  in  bed,  cold  applications 
locally,  and  the  internal  adininistration  of  morphia,  with  the  treatment  of  the 
symptoms  as  they  arise,  are  also  commendable  measm^es.  Blocking  of  one  of 
the  m^eters  from  blood-clots  sometimes  gives  rise  to  considerable  pain,  especially 
if  there  is  continued  bleeding  or  if  active  urinary  secretion  within  the  kidney 
persists.  Filling  of  the  urinary  bladder  with  blood-clots  is  a  very  distressing 
condition.  Under  ordinary  circumstances,  if  the  m'etlira  is  normal  and  will 
admit  the  passage  of  a  large  instrument,  the  blood-clots  can  usually  be  evacuated 
more  or  less  satisfactorily  by  the  Bigelow  evacuator.  In  extreme  cases,  and 
under  special  circumstances,  cystotomy  may  be  required,  and  in  long-continuing 
hemorrhage  some  blood-clot  may  remain  in  the  bladder  and  stain  the  mine  for 
days  or  weeks.  In  the  most  severe  cases,  especially  if  the  hemorrhage  continues, 
or  if  a  large  tumor  has  formed  in  the  kidney  region,  operation  is  indicated.  In 
any  case  of  doubt,  experience  has  shown  that  operative  treatment  is  much  safer 
than  expectant  treatment. 

Technique. — The  kidney  may  Ijc  exposed  either  by  way  of  the  loin  or  through 
the  abdomen — preferably  the  former,  except  in  cases  in  which  there  is  reason 
to  l^elieve  that  there  is  a  peritoneal  or  intraperitoneal  lesion.  An  oblique  in- 
cision is  carried  down  to  the  kidney  and  exploration  follows.  This  is  a  critical 
stage  of  the  operation,  as  the  landmarks  will  probably  be  ol)literated  l^y  infil- 
tration of  blood,  and  as  there  may  occur  a  serious  hemorrhage  the  origin  of 
which  cannot  be  definitely  located.  The  waiter  has  lost  two  patients  in  this 
way.  In  one  of  these  an  aberrant  artery,  having  been  torn,  retracted  into 
the  peritoneal  cavity,  and  in  the  other  case  the  renal  vein  was  torn,  and  it  was 
found  impossible  to  clamp  the  proximal  end  of  the  vessel.  Clamping  of  the 
pedicle  temporarily  with  the  fingers  or  by  means  of  a  clamp,  where  the  ves- 
sels can  be  caught,  will  permit  of  an  examination  of  the  organ.  The  lacer- 
ation of  kidney  substance  may  be  treated  by  the  use  of  a  tampon  or  by  suture. 
While  the  latter  will  certainly  arrest  hemorrhage,  it  is  seldom  necessary,  as  a 
very  free  hemorrhage,  even  from  a  large  venous  branch,  may  be  arrested  by  the 
use  of  a  tampon.  Partial  excision  of  the  crushed  portion  of  the  kidney  may 
be  necessary,  or  even  complete  nephrectomy  may  be  required.  Serious  injury 
to  the  renal  artery  necessitates  nephrectomy. 

It  is  important  to  .see  that  the  ureter  is  intact.  If  this  structure  is  torn, 
it  may  be  possible  to  anastomose  or  resect,  or  by  other  means  to  unite  the  torn 
ends  at  the  time,  or  it  may  be  nece-sary  to  bring  the  terminal  end  of  the  ureter 
out  of  the  wound,  and  await  a  more  favorable  time  or  until  it  is  quite  clear  that 
the  kidney  can  be  saved.  (See  also  Operations  on  the  Ureter.)  In  most  cases  it 
will  be  impossible  to  unite  the  torn  ends  of  the  tube.  In  all  operations  of  this 
kind,  the  wound  should  be  drained.  A  slowly  developing  tumor  in  the  lumbar 
region  indicates  a  collection  of  blood  or  urine,  or  a  mixtm'e  of  the  two,  either 
in  the  renal  pelvis  or  within  the  fatty  capsule. 

According  to  various  statistics  about  fifty  per  cent  of  the  complicated  cases 
are  fatal,  and  thirty  per  cent  of  the  uncomplicated  ones,  (von  Bergmann's 
"  System  of  Practical  Surgery.") 
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Open  Wounds  of  the  Kidney. — Open  wounds  of  the  kidney  are  generally 
the  result  of  either  stab  or  gunshot  wounds,  and  are  comparatively  rare.  In 
cases  of  gimshot  wounds,  the  kichiey  injury  is  generally  complicated  by  injiu'ies 
to  other  organs,  or,  more  frequently,  the  kidney  injmy  is  only  a  part  of  a  more 
serious  result  of  the  gunslibt  woimd.  An  exception  to  this  rule  is  found  in  the 
case  of  a  direct  wound  by  a  spent  bullet  or  a  bullet  from  a  toy  weapon.  In  stab 
wounds,  the  injmies  to  the  kidney  vary  ver}^  greatly.  The  woimd  may  be  a 
clean  incised  wound  or  a  contused  wound,  large  or  small.  In  large  wounds  there 
may  be  prolapse  of  the  kidney  upon  the  loin.  Gunshot  wounds  in  the  kidney, 
as  in  other  organs,  produce  great  laceration  and  destruction  of  tissue,  though  of 
com'se  much  depends  upon  the  nature  and  velocity  of  the  bullet  traversing  the 
kidney.  In  gunshot  and  stab  wounds  of  the  kidney,  or  of  the  parts  in  its  neighbor- 
hood, the  signs  which  incUcate  that  this  organ  has  been  injured  are  haematuria 
and  leakage  of  lU'ine  from  the  wound. 

The  prognosis  and  treatment  depend  u])on  the  extent  of  the  injury;  but, 
as  there  is  always  the  added  risk  of  infection  from  without,  operation  of  some 
form  is  always  indicated,  even  if  it  be  nothing  more  than  to  secure  drainage. 
It  is  usually  necessar}',  however,  to  expose  the  kidney  and  adopt  measiu-es  for 
the  arrest  of  the  bleeding,  and  then  to  treat  the  wound  on  the  general  principles 
applicable  to  kidney  injm-ies — xi?,.,  the  application  of  a  tampon,  nephrotomy, 
partial  or  complete  ncj^hrectom}',  etc.  In  some  cases  drainage  alone  may 
prove  to  be  all  that  is  recjuired.  Inasmuch  as  it  is  very  probable,  especially 
in  gunshot  wounds,  that  the  peritoneum  or  some  other  intraperitoneal  organs 
have  been  injured  at  the  same  time,  a  transperitoneal  operation  is  most  frequently 
indicated;  and  with  it  should  usually  be  associated  adequate  pro\dsion  for  di'ain- 
age  through  the  loin.  In  case  of  injury  to  the  ureter,  the  torn  ends  of  this  tube 
should  be  united,  if  possible,  at  the  time,  or — if  this  be  not  practicable — they 
may  be  brought  out  upon  the  loin,  with  a  view  to  the  making  of  a  plastic  opera- 
tion later,  for  the  purpose  of  restoring  function.  In  any  case,  the  indications 
are  to  save  the  kidney,  if  possible;  but  this  can  rai-ely  be  done,  except  in  the 
milder  and  more  su])erficial  injuries. 

V.  ABNORMAL  CONDITIONS  AND  DISEASES  OF  THE 

KIDNEYS. 

(Tuberculosis  and  Tumors  Excepted.) 

Movable  Kidney. — Normally,  the  kidney  has  a  certain  limited  range 
of  mobility,  chiefly  in  the  vertical  direction.  This  is  easily  demonstrated 
in  exploratory  operations  upon  the  abdomen,  in  which  the  kidney  is 
manipulated.  The  ncjrmal  range  of  movement  has  been  estimated  by  Wat- 
son at  from  half  an  inch  to  an  inch  and  a  half.  The  terms  "movable 
kidney"  and  "floating  kidney''  are  applied  to  those  conditions  in  which 
the  kidney  is  aljnonnally  movable,  although  the  excessive  mobility  may 
not  produce  any  s}Tnptom6.  (This  condition  is  often  discovered  accident- 
ally, in  the  routine  examination  of  a  patient.)     The  terms  "movable  kidney" 
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and  "floating  kidney"  are  often  confused.  Anatomically,  a  floating  kidney  is 
defined  by  Morris,*  who  mentions  several  cases,  as  one  that  is  more  or  less  com- 
pletely invested  by  peritoneum,  so  disposed  as  to  form  a  meso-nepliron.  This 
anatomical  condition  is  rare  and  of  course  congenital,  but  it  cannot  be  diagnosed 
except  by  exploration.  Clinically,  the  terms  are  employed  more  or  less  inter- 
changeably, the  term  floating  kidney  being  used  only  where  there  is  a  wide  range 
of  movement.  The  term  movable  kidney  is,  however,  the  more  suitable  one 
and  is  applicable  to  all  cases. 

Etiology. — Among  the  predisposing  causes  the  following  have  been  described: 
shallowness  of  the  fossa  in  which  the  kidney  lies;  emaciation,  with  atrophy  of 
kidney  fat;  relaxation  of  the  abdominal  wall  after  pregnancy;  pressure  down- 
ward by  the  liver  on  the  right  side ;  and  alteration  in  the  ligamentous  structures 
that  lie  in  front  of  the  kidney.  Of  all  these  the  latter  is  probably  the  most  impor- 
tant . 

Movable  kidney  is  often  found  as  a  part  of  a  general  enteroptosis,  but,  on 
the  other  hand,  it  more  frequently  occurs  without  any  displacement  of  the  other 
abdominal  viscera.  It  is  an  acquired  condition  and  is  generally  attributed  to 
such  exciting  causes  as  falls,  heavy  lifting,  and  violent  muscular  exertion. 

An  instructive  case,  illustrating  the  effect  of  a  jar,  is  the  following: — 

A  stout,  middle-aged  woman,  with  a  very  marked  condition  of  movable  kidney 
on  the  right  side,  was  operated  upon;  and,  on  being  returned  to  bed  in  a  limp  and 
helpless  condition,  she  almost  fell  upon  the  floor  and  was  put  to  bed  in  this  way. 
As  a  probable  result  of  the  fall,  the  kidney  was  torn  from  its  fresh  attachments  to 
the  muscular  wall  of  the  abdomen.  This  fact  was  ascertained  at  the  first  dressing, 
forty-eight  hours  later,  when  it  was  discovered  that  the  right  kidney  occupied  an 
abnormal  position  and  was  freely  movable. 

Movable  kidney  is  more  frequent  in  women  than  in  men  (approximately 
ten  times  more  frequent),  and  it  occurs  from  ten  to  fifteen  times  more  frequently 
upon  the  right  than  upon  the  left  side. 

Abnormal  mol3ility  of  the  kidney  may  result  in  h}'dronei)ln-osis  from  kinking 
of  the  ureter  and  interference  with  the  exit  of  the  urinary  secretion.  It  is  also 
said  to  produce  gangrene  of  the  kidney — a  condition  which  may  occur  from 
twisting  of  the  pedicle  to  such  a  degree  as  to  interfere  with  the  circulation;  but 
this  could  happen  only  when  the  mobility  is  great  and  when  the  vessels  which 
form  the  pedicle  are  elongated.  Sudden  obstruction  to  the  escape  of  urine  pro- 
duces minary  crises  with  symptoms  resembling  those  of  renal  colic. 

Symptoms. — There  are  no  characteristic  symptoms  of  movable  kidney. 
The  symptoms  generally  complained  of  are  usually  referable  to  the  abdominal 
viscera  or  the  pehdc  organs  in  women,  and  the  chagnosis  cannot  be  made  definite 
except  by  palpation  of  the  kidney  and  demonstration  of  its  mobflity  in  various 
directions.  The  most  characteristic  symptoms  are  those  which  refer  to  the 
kidney  function.  They  are:  pain  resembling  renal  colic,  polyuria,  and  urinary 
crises.  Even  these  symptoms  are  not,  as  a  rule,  very  well  defined,  and  are  often 
susceptible  of  some  other  explanation. 

*  "Surgical  Diseases  of  the  Kidney  and  Ureter." 

VOL.  VIII.— 7 
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Gastro-intestinal  symptoms  are  perhaps  the  most  common;  they  inclnde 
pain  or  discomfort  after  food,  with  that  indefinite  group  of  symptoms  called 
dyspepsia,  which  may  even  include  jaundice. 

The  pelvic  symptoms  produced  by  movable  kidney  in  the  female  have  often 
been  mistaken  for  the  symptoms  arising  from  uterine  and  ovarian  lesions. 
Movable  kidney  is  also  frequently  associated  with  the  symptoms  of  general 
neurasthenia. 

Diagnosis. — The  movable  kidney  may  be  mistaken  for  a  distended  gall- 
bladder, a  retroperitoneal  tumor,  or  a  pancreatic  cyst,  for  cln'oiiic  or  subacute 
appendicitis,  for  an  ovarian  tumor,  a  tumor  of  the  colon,  etc. 

Where  a  movable  kidney  is  suspected  the  patient  should  be  examined,  first, 
while  lying  upon  the  back.  When  the  abdomen  is  carefully  palpated  the  kidney 
may  be  found  lying  down  toward  the  pelvis  or  over  toward  the  middle  line,  and 
on  gentle  manipulation  it  will  slip  back  into  the  loin  with  a  perceptible  jerky 
sensation.  This  is  the  most  characteristic  sign.  Placing  the  patient  carefully 
upon  the  side  opposite  to  the  supposed  lesion,  with  the  thighs  flexed,  and 
instructing  him  to  cough  and  take  long  breaths,  or  placing  him  in  a  partial 
sitting  position,  may  bring  the  kidney  down  within  reach. 

The  patient  may  be  examined  for  movable  kidney  on  several  occasions  before 
it  is  finally  discovered.  At  the  time  of  the  examination  the  organ  may  be  in 
its  normal  situation,  and  it  may  not  be  possible  to  demonstrate  its  mobility. 

Prognosis. — ^There  is  no  essential  danger  to  life  in  a  movable  kidney. 
Hydi'onephrosis  may  be  induced  by  the  twisting  or  kinking  of  the  ureter  due  to 
the  displacement^of  the  kidney,  and  such  displacement  may  also  be  an  important 
factor  in  the  production  of  a  general  neurasthenia. 

Treatment. — The  treatment  is  hygienic,  mechanical,  and  operative. 
Hygienic  treatment,  with  rest  in  bed  for  a  long  period,  and  with  a  corresponding 
degree  of  improvement  in  the  nervous  condition,  may  effect  a  cm'e  of  the  symp- 
toms. The  selection  of  suitable  cases  for  operation  or  for  mechanical  treatment 
is  most  important.  As  a  general  rule,  all  pronomiced  cases,  regardless  of  the 
cause,  should  be  operated  upon;  the  only  exceptions  being  those  in  which  the 
movarole  kidney  is  a  part  of  a  general  enteroptosis  in  a  neurasthenic  patient. 
In  such  cases  the  result  is  most  likely  to  be  unsatisfactory,  inasmuch  as  the 
patient  will  continue  to  complain  of  the  symptoms  notwithstanding  the  fact 
that  the  kidney  remains  fixed  in  the  loin  in  its  normal  position. 

In  a  general  enteroptosis,  where  the  patient's  mind  is  fixed  upon  the  kidney, 
and  where  in  consequence  he  persists  in  keeping  his  bed,  an  operation  upon  the 
kidney,  for  the  pm'pose  of  secm^ing  fixation  in  the  normal  position,  will  some- 
times, in  conjunction  with  medical  and  hygienic  treatment,  prove  a  very  impor- 
tant step  toward  recovery  from  the  nervous  derangement. 

In  those  cases  in  which  the  movable  kidney  is  not  associated  with  neurasthenia 
or  enteroptosis,  but  is  otherwise  disturbing  the  health  of  the  patient,  operation 
is  indicated  and  will  generally  effect  a  cure. 

In  nem'asthenic  patients,  except  as  above  stated,  operation  is  likely  to  be 
disappointing,  and  should  be  undertaken  only  with  great  caution. 
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Mechanical  treatment  consists  in  the  application  of  belts  and  abdominal 
supporters.  It  is  difficult  to  see  how  the  application  of  any  mechanical  support 
to  the  abdomen  can  do  much  good  for  a  movable  kidney,  and  it  is  quite  clear  that 
it  cannot  retain  the  organ  in  its  place.  However,  in  neurasthenia  the  abdominal 
supporter  is  often  hailed  by  the  patient  as  a  great  boon.  The  tendency  to  over- 
appreciate  the  treatment  is  as  great  as  the  tendency  to  oA'erestimate  the  gra\dty 
of  the  lesion. 

The  results  of  operation  are  variously  stated  as  in  the  neighborhood  of  80  per 
cent  of  cm'es,  from  5  to  10  per  cent  of  faihu'es,  and  10  per  cent  of  recurrences. 
There  should  be  no  mortality  from  the  operation  itself.  Any  mortality  occur- 
ring from  the  operation  is  of  course  accidental. 

Acute  symptoms  produced  by  kinking  of  the  ureter  and  resembling  renal 
colic  are  treated  b}'  putting  the  patient  to  bed  and  using  manipulations  to  replace 
the  kidne}'.  Then,  if  such  replacement  cannot  be  effected  by  simple  measures, 
operation  is  indicated,  ^^^len  the  kidney  is  exposed  for  this  purpose  it  should 
be  fixed  in  its  place  by  one  or  other  of  the  operative  methods  to  be  hereafter 
described. 

Nephrorrhaphy  or  Nephropexy. — The  operation  of  nephi'orrhaphy  or  neplii'o- 
pexy  was  first  performed  by  Hahn  in  1881 ;  *  he  simply  stitched  the  fatty 
capsule  to  the  loin.  This  operation,  as  might  be  expected,  was  not  always 
successful,  and  many  modifications  have  been  made  in  the  operation  since 
that  time.  The  operative  methods  may  be  classified  as  follows: — (1)  The 
removal  or  displacement  of  the  fatty  capsule  and  the  sutm^ing  of  the  fibrous 
cpasule  to  the  transversalis  and  oblique  muscles  in  the  posterior  adominal 
wound.  (2)  The  sutm'ing  of  the  kidney  by  means  of  sutm^es  passed  tlii-ough 
the  substance  of  the  organ  as  well  as  tlirough  the  enveloping  fibrous  cap- 
sule. (3)  More  or  less  complete  decapsulation  of  the  kidney,  with  sutures 
placed  in  such  a  way  as  to  bring  the  bared  sm-face  of  the  organ  in  contact  with 
the  posterior  abdominal  wall.  Scarification  of  the  fibrous  capsule  and  the  em- 
plojTiient  of  gauze  pacldng  to  produce  a  granulating  surface  are  measures  that 
are  resorted  to  with  the  same  object  in  \'iew.  (4)  Fixation  of  the  kidney,  by 
means  of  sutm'es,  to  the  lower  rib.  This  method  is  unnecessary,  and  not  only  is 
it  more  difficult  and  dangerous,  but  it  is  wrong  in  principle,  as  the  object  aimed 
at  is  to  prevent  displacement  and  not  to  obtain  absolute  immobility.  More- 
over, the  fii'm  fixation  of  the  kidney  to  the  freely  movable  chest  wall  would 
place  it  in  a  most  unnatm-al  position  and  subject  it  to  severe  strain.  There 
have  also  been  published  descriptions  of  "sling  operations"  and  "basket  oper- 
ations," in  which  the  sutm-es  are  passed  around  the  kidney  instead  of  tlu'ough 
its  capsule  or  substance.  In  all  these  operations  the  mcision  is  a  loin  incision, 
made  either  vertically  along  the  outer  border  of  the  erector  spinte  muscles  or, 
more  frequently,  obliquely  forward,  in  a  direction  parallel  to  the  last  rib  and 
behind  the  peritoneum.  Extensive  or  complete  decortication  is  recommended  by 
Edebohls. 

Transperitoneal  operation  has  been  employed,  but  is  not  to  be  recommended. 
*  Centralblatt  f.  Chirurgie,  1881. 
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Seciu'e  fixation  of  the  Iddncy  to  the  posterior  abdominal  wall  by  sutures 
passed  tlirough  both  the  fibrous  capsule  and  the  kidney  substance,  after  dis- 
placement of  the  fat  capsule,  and  either  with  or  without  partial  or  complete 
decapsulation,  or  one  of  the  other  methods  mentioned  as  being  employed  for 
the  purpose  of  secm'ing  closer  union,  can  generally  be  relied  upon  to  effect  a  cure 
of  the  abnormal  mobility  and,  at  the  same  time,  in  suitable  cases,  a  cm'e  of  the 
symptoms  also.  The  best  suture  material,  in  the  writer's  opinion,  is  chromicized 
catgut.  Treves  recommends  kangaroo  tendon.  Silk  and  tliread  sutures  are 
objectional:)lo. 

Uronephrosis  or  Hydronephrosis. — The  terms  " uronepln-osis "  and  "hy- 
dronephrosis" are  applied  to  conditions  of  the  kidney  in  which  there  is  distention 
caused  by  retained  urine.  Hence  the  name  "m"onepln'osis,"  which  is  properly 
applied  to  recent  cases  in  which  the  fluid  possesses  the  chemical  characters  of 
mine.  In  old  cases,  in  which  the  secreting  structure  of  the  kidney  has  been 
more  or  less  completely  destroyed,  and  in  which  the  retained  fluid  no  longer 
possesses  the  characters  of  urine,  the  term  "hydronephrosis"  is  more  appropriate. 
(Fig.  39.) 

Etiology  and  Pathology. — The  conditions  referred  to  above  are  due  to 
some  obstruction  to  the  outflow  of  the  mine.  The  effects  of  obstruction  are 
first  felt  in  the  pelvis  of  the  kidney,  which  becomes  dilated.  A  continuance  of 
the  distention  produces  dilatation  of  the  calyces,  and  it  may  entuely  destroy 
the  secreting  substance  of  the  kidney  and  convert  it  into  a  fibrous  sac  which  is 
sometimes  so  large  as  to  be  mistaken  for  an  ovarian  or  other  abdominal  tumor, 
or  for  a  large  cystic  tumor  of  the  kidney.  Both  kidneys  are  frequently  the  site 
of  a  hydroneplirosis.  Thus,  Kuestcr  *  found  this  condition  32  times  in  462 
cases;  Morris,t  274  times  in  581  cases;  and  Newman,  448  times  in  665  cases. 

It  is  generally  taught  that  the  obstruction  which  causes  hych^oneplirosis  is 
usually  an  incomplete  or  intermittent  one,  and  that  sudden  complete  obstruction 
rarely  produces  hych'oneplu'osis,  but  instead  rapidly  destroys  the  secreting  struc- 
ture of  the  kidney. 

Recent  experimental  ligation  of  the  ureter  in  dogs,  by  Dr.  G.  D.  Scott, J 
would  seem  to  show  that  sudden  complete  obstruction  to  the  outflow  of  the  urine 
does  produce  uroneplirosis.  The  following  are  his  conclusions,  based  upon  the 
experiments  made  on  twelve  dogs  which  came  to  autopsy: — 

"Without  an  exception,  the  twelve  experiments  support  the  following  con- 
clusions:— Contrary  to  the  accepted  theory,  a  sudden,  complete,  permanent 
obstruction  of  the  ureter  produces  a  h^^ch'oneplu'osis  of  a  high  degree. 

"  Hych'oneplii-osis  develops  with  greater  rapidity  after  a  sudden  complete 
permanent  obstruction  of  the  ureter."  §  This  view  is  also  supported  by  the 
following  case  which  came  under  the  observation  of  the  writer  in  October, 
1903:— 

*  Quoted  by  von  Bergmann  in  his  "  System  of  Practical  Surgery." 

t  "Surgical  Diseases  of  the  Kidney  and  Ureter,"  vol.  i. 

J  Journal  of  Surgery,  Gynaecology,  and  Obstetrics,  Aug.,  1910. 

§  Quoted  from  the  Journal  of  Surgery,  Gynaecology,  and  Obstetrics,  Aug.,  1910. 
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A  boy,  aged  12,  while  playing  football,  received  a  kick  in  the  right  loin  about 
one  o'clock  in  the  afternoon.  He  was  brought  to  the  hospital  twelve  hours  later 
with  a  tumor  in  the  kidney  region  as  large  as  the  head  of  a  new-born  child  and 
sviffcring  great  pain  of  a  distensile  character.  The  next  morning,  the  mass  was 
found  to  be  much  larger,  and,  about  twenty  hours  from  the  time  of  the  accident, 
the  kidney  was  exposed  in  the  loin.  It  was  found  to  be  greatly  distended  and,  on 
incision  of  the  pelvis,  nearly  a  quart  of  blood-stained  urine  escaped.  The  ureter 
was  found  to  be  torn  off  about  an  inch  from  its  origin  in  the  pelvis  of  the  kidney. 
Urine  continued  to  discharge  freely  from  the  wound  in  the  loin,  and  about  three 
months  later  the  kidney  was  removed  and  the  boy  made  an  uninterrupted  recovery. 


Fig.  39. — Hydronephro.sis  in  Obstruction  of  the  Pelvis  of  the  Kidney  by  a  Calculus, 
specimen  in  the  Pathological  Museum  of  McGill  University,  Montreal.) 


(From  a 


It  seemis  probal^le,  therefore,  that  too  much  stress  has  been  laid  upon  the 
partial  obstruction  of  the  lU'eter  as  the  sole  cause  of  lU'oneplirosis,  although  in 
most  cases  the  causative  conditions  are,  in  the  natm-e  of  things,  produced  more 
or  less  gradually. 

The  usual  causes  are  ureteral  ol)struction,  either  congenital  or  acquired;  and 
the  obstruction  may  come  from  some  outside  influence  or  be  located  within  the 
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m'eter.  AMien  it  comes  from  without,  it  may  be  caused  by  the  pressm'e  of  a 
new-growth  or  a  collection  of  inflammatory  products,  or  by  some  abnormality 
of  a  blood-vessel.  (W.  J.  Mayo  has  recently  reported  a  number  of  cases, 
in  which  he  attributes  the  m'onephi"osis  to  this  cause.*)  Other  causes  are: 
twists,  kinks,  bends,  abnormal  positions  of  the  kidney,  movable  kidney,  etc. 
AMicn  the  cause  operates  from  within  the  m-eter,  it  may  consist  of  a  strictm'e, 
a  valvular  condition,  or  the  presence  of  a  calculus,  etc.  It  must  also  be 
borne  in  mind  that  a  strictm'e  or  other  internal  obstruction  is  liable  to  aggra- 
vation at  times  from  some  alteration  in  the  quantity  and  quality  of  the  urine, 
as  a  result  of  which  the  mucous  membrane  becomes  more  or  less  swollen,  just 


Fig.  40. — Pyonephrosis  in  Obstruction  of  the  Ureter  bj'  a  Carcinomatous  Growth  in  the  Pelvis 
of  tlie  Kidney.    (From  a  siaecimen  in  the  Pathological  Museum  of  McGill  University,  Montreal.) 


as  occurs  in  stricture  of  the  uretlira,^vhere  similar  changes  in  the  urine  are  likely 
to  produce  retention  of  urine  in  the  bladder.  A  slight  ureteral  strictm-e  is 
thought  to  occur  sometimes  from  an  ascending  gonorrhoea.  It  is  remarkable 
how  often  calculi  obstruct  the  m-eter  without  producing  an  appreciable  distensile 
effect  upon  the  pehis  of  the  kidney.  This  is  no  doubt  due  to  the  fact  that,  wliile 
a  calculus  chlates  the  ureter  above  the  point  of  obstruction,  it  also  dilates  it 
sufficiently  at  the  point  of  obstruction  to  allow  the  urine  to  escape  vdih  a  fair 
degree  of  freedom.  It  has  been  generally  noted  that  the  higher  the  obstruction 
the  greater  the  probability  of  hych'oneplirosis,  although  it  is  said  that  strictm'e 
of  the  m'ethi'a,  prostatic  obstruction,  and  even  phimosis  may  cause  hydronei:)liro- 
sis,  but  the  occurrence  of  this  result  from  such  a  remote  obstruction  must  be 

*  Journal  of  the  American  Medical  Association,  May  1st,  1909,  lii. 
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extremely  rare.*  External  pressure  was  found  to  be  the  cause  in  142  cases 
examined  by  Morris  from  the  records  of  the  post-mortem  examinations  made 
at  the  Middlesex  Hospital  from  1873  to  18S3.  The  details  are  as  follows:— 
In  116  cases  there  was  cancer  of  either  the  vagina,  the  uterus,  the  bladder,  or 
the  rectum,  and  in  2  others  cancer  of  the  ovary;  in  4  the  cause  was  cystitis; 
in  3  it  was  vesical  calculus;  in  1,  tumor  of  the  bladder;  in  3,  enlarged  prostate; 
in  4.  ovarian  cysts;  in  4,  cancer  of  some  abdominal  organ;  and  in  3,  constriction 
of  the  ureter,  t 

It  is  well  known  that  the  kidney  substance,  although  greatly  thinned  from 
distention,  may  still  possess  secreting  function,  and  some  observers  have  thought 
that  it  is  only  in  rare  instances  that  the  kidney  function  is  entirely  destroyed. 
There  is  no  doubt,  however,  that  in  very  advanced  cases  the  kidney  tissue 
is  completely  destroyed,  the  only  structure  remaining  being  a  fibrous  sac  which 
is  filled  with  fluid,  and  which — to  all  intents  and  purposes — constitutes  a  cystic 
tumor. 

Statistics  of  Hydronephrosis  in  the  Royal  Victoria  Hospital, 
FOR  a  Period  of  Twelve  Years  (1898-1909). 

Numlier  of  surgical  cases  treated  in  11  years    . 14,503 

Ages. 

Cases  of  hydronephrosis 16        0  to  10 0 

"(Males,  3;  females,  13.)  10  to  20 0 

Cause,  calculus 4      20  to  30 6 

Cause,  none  found 8       30  to  40 4 

No  data 4       40  to  .50 1 

Operated  upon     12       50  to  60 1 

Not  operated  upon 1       Over  60 1 

Nephrectomy 13 

Nephrotomy 3 

Hych'onephrosis,  it  is  said,  may  involve  only  a  part  of  the  kidney,  but  it  is  not 
easy  to  understand  how  this  can  be  possible. 

Symptoms. — Patients  with  a  hych'oneplirosis  of  large  dimensions  often  give 
no  history  of  symptoms  beyond  those  due  to  the  mechanical  effects  of  the 
intra-abdominal  tumor — viz.,  a  sense  of  pressure,  weight,  fulness,  and  inter- 
ference with  the  function  of  those  organs  which  are  displaced  or  pressed  upon; 
but  a  careful  investigation  wiU.  often  elicit  an  antecedent  history  of  renal  symp- 
toms which  had  occurred  perhaps  many  years  previously. 

For  example,  an  intelligent  woman  of  45,  with  a  large  hydronephrosis,  gave 
a  very  clear  history  of  having  had,  twenty-five  years  previously,  symptoms  which 
resembled  those  of  renal  colic,  and  which  occurred  occasionally  during  the  space 
of  one  year,  with  also  occasional  ha3maturia.  In  this  case  the  sac  was  removed, 
the  ureter  was  found  entirely  unobstructed,  and  no  cause  could  be  discovered. 

*  The  writer  has  had  occasion  to  operate  upon  a  man,  fifty  years  of  age,  in  whom  an  obstruc- 
tion at  the  distal  end  of  the  ureter,  probably  congenital,  produced  a  hydronephrosis  with  dilata- 
tion of  the  ureter  to  a  diameter  of  an  inch  and  a  half  or  more. 

t  The  writer  has  seen  double  hydronephrosis  caused  by  a  large  fibromyoma  of  the  uterus. 
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In  the  more  acute  obstructions  pain  and  clistm-bance  of  urinary  function  may. 
occm-.  Thus,  for  example,  there  may  be  a  diminished  flow  of  urine,  alternating 
with  polyuria;  and  the  discovery  of  these  facts  may  lead  to  early  diagnosis  and 
treatment  directed  toward  sa"\dng  the  kidney. 

Dl\gnosis. — Hych'oneplu'osis  may  be  confounded  with  an  ovarian,  pan- 
creatic, or  hydatid  cyst ;  with  cj'stic  disease  of  the  kidney,  pyoneplirosis  (into 
which  it  sometimes  passes  from  infection  of  the  fluid  contents),  or  with  nephritic- 
abscess;  with  a  distended  gall-bladder;  or  with  a  retroperitoneal  tumor.  A 
point  which  it  is  important  to  bear  in  mind  in  diagnosis  is  that  kidney  tumors 
of  all  kinds  are  laterally  placed,  and  that,  no  matter  how  large  they  may  become, 
they  will  always  (except  in  anomalous  congenital  conditions)  occupy  a  lateral 
position  in  the  upper  zone  of  the  abdomen.  Ureteral  catheterization  is  valuable 
as  a  means  of  diagnosis,  and — provided  a  metallic  probe  be  first  passed  into 
the  ureter — the  x-ray  will  not  only  show,  but  will  locate,  any  point  of  obstruction 
that  may  exist. 

The  fluid  contents  may  be  obtained  for  examination  by  aspu'ation,  l)ut,  for 
obvious  reasons,  no  great  reliance  can  be  placed  upon  the  result,  as  in  old  cases 
the  fluid  may  be  so  altered  as  to  contain  little  or  no  m"ea  or  uric  acid,  while 
in  some  cystic  conditions  the  fluid  may  contain  m"ea. 

Treatment. — Aspiration  is  said  to  have  cm'ed  some  cases.  This,  however, 
must  be  a  very  rare  result,  and,  except  for  the  pm'pose  of  securing  fluid  for 
examination,  it  is  a  very  unsatisfactory  procedure  and  not  altogether  devoid 
of  danger,  as  it  may  be  the  means  of  introducing  infection.  Exploratory  neplirot- 
omy  is  safer  and  more  satisfactory.  Nephrotomy  with  ch'ainage  is  rarely  cura- 
tive and  generally  results  in  the  establishment  of  fistula,  which  is  likely  to  become 
infected.  In  a  large  hych'oneplu'osis  of  long  standing,  partial  or  complete  removal 
of  the  sac,  preferably  the  latter,  is  most  satisfactory  and  is  usually  neither  a 
diflncult  nor  a  dangerous  operation.  In  earlier  cases,  it  may  be  possible  to 
remove  the  cause  and  preserve  the  kidney;  and  valvular  conditions  of  the  lU'eter 
may  be  dealt  with  in  suitable  cases  by  plastic  operations.  (See  Operations 
upon  the  Ureter.)  Drainage  by  means  of  the  m'eteral  catheter  has  been  recom- 
mended, but  the  procedm'e  can  hardly  be  looked  upon  as  of  practical  application. 
Finally,  a  spontaneous  cm'e  may  occm\  It  is  possible  that  in  some  cases  in  which 
the  disease  w^as  diagnosed  as  hydronephrosis,  the  real  affection  was  a  cystic 
degeneration  of  the  kidney.     (See  Hypernephroma.) 

Perinephritis. — Both  the  fibrous  and  the  Ijpomatous  forms  of  perinepliritis 
often  occur  in  connection  with  disease  of  the  kidney  (such,  for  example,  as 
calculus,  tuberculosis,  etc.) ;  the  fibrous  form  producing  condensation  and  harden- 
ing of  the  fibrous  and  fatty  tissues  of  the  renal  capsule,  and  the  lipomatous 
form  causing  an  extensive  growth  of  fatty  tissue,  which  may  invade  the  kidney 
itself.  These  processes  are  chronic  and  painless,  and  are  of  secondary  im- 
portance as  compared  with  the  disease  of  the  kidney  itself;  they  do  not  require 
treatment  and  cannot  be  diagnosed,  except  by  an  exploratory  operation. 

Suppurative  Perinephritis. — Suppurative  perinepliritis  occurs  as  a  result  of 
the  infection  of  the  perirenal  tissues,  or  is  due  to  the  extension  of  a  suppurative 
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process  from  the  kidiie}'  or  from  some  neighboring  organ — the  appendix,  perito- 
neum, plem-a,  vertebra^,  etc.  Primary  perineplu'itis — the  term  being  used  here 
in  the  sense  of  an  infection  independent  of  any  similar  process  in  the  kidney 
itself — is  rare.  When  the  infection  has  not  extended  through  the  kidney  from 
a  calculous  or  tuberculous  or  inflammatory  process,  or  from  some  neighboring 
organ,  it  is  believed  that  bacteria,  which  are  being  eliminated  by  the  mine,  often 
find  their  way  tlirough  the  kidney  and  thus  infect  the  perireneal  tissues.  In 
this  way  is  to  be  explained  the  perinephritis  which  follows  certain  infectious 
fevers  (such  as  scarlet  fever),  gonorrhcea,  and  other  suppurative  processes. 
The  development  of  suppm'ative  perinepliritis  is  frequently  the  first  indication 
of  a  clironic  tuberculous  lesion  which  has  destroyed  the  kidney. 

Infection  may  also  take  place  through  the  blood  current  and  tln-ough  the 
lymphatic  system,  and  it  frequently  follows  trauma,  the  infection  then  spreading 
to  the  damaged  tissue  from  without  (in  the  case  of  an  open  wound)  or  tln^ough 
the  blood  cmTent  (in  the  case  of  an  internal  wound),  just  as  happens  in  the 
case  of  an  epiphyseal  bone  infection  following  a  slight  trauma  of  the  bone  with 
unbroken  skin  surface.  The  same  explanation  may  be  given  in  those  cases  of 
infection  which  seem  to  follow  exposm^e  to  cold.  An  infective  perinephritis 
may  stop  short  of  suppuration,  developing  only  an  acute  or  clironic  inflammatory 
process,  which  may  subside  without  producing  an  abscess.  When  suppuration 
occurs,  it  may  do  so  in  a  fairly  acute  manner,  but  the  process  usually  is  of  a 
more  or  less  clu'onic  character.  The  abscess  may  be  diffuse  or  there  may  be 
multiple  abscesses  in  the  perirenal  tissue,  but  most  frequently  the  suppurative 
process  finally  develops  into  a  single  large  abscess,  which  tends  to  point,  generally, 
upon  the  loin,  but  which  often  opens  into  other  organs  or  cavities — the  peritoneal 
cavity  or  one  of  the  plem'al  cavities,  the  bladder  or  the  vagina,  the  spleen  or 
the  liver,  etc.  If  not  evacuated  early,  the  abscess  may  burrow  deeply.  Accord- 
ing to  Morris,*  in  four  or  five  out  of  every  twelve  cases  which  are  allowed  to 
pursue  then-  course,  the  abscess  opens  into  the  plem'a  or  the  lung. 

Symptoms. — In  acute  suppurative  perinephritis  arising  independently  of 
previous  disease  in  the  kidney  or  its  capsule,  the  symptoms  are :  pain,  tenderness, 
and  muscular  rigidity,  followed  more  or  less  rapidly  by  local  signs  of  abscess 
(swelling,  redness,  heat,  cpdema,  and  tenderness)  and  accompanied  by  the  usual 
constitutional  symptoms  (fever,  chills,  etc.).  This  primary  form  of  perinephritis, 
however,  is  a  rare  affection.  In  the  large  majority  of  cases,  suppm'ative  perine- 
pliritis is  developed  upon  a  pre-existing  disease  of  the  kidney  or  its  capsule, — 
such  a  disease,  for  example,  as  tuberculosis,  calculus,  etc., — and  is  of  a  subacute 
or  cln'onic  character  at  the  outset.  Under  these  circumstances  the  symptoms 
develoj)  less  rapidly,  and  pain  may  be  the  only  symptom  for  a  considerable 
period  of  time.  In  the  absence  of  other  symptoms,  this  pain  is  diflficult  to 
explain,  and  often  very  puzzling.  It  may  simulate  the  pain  of  hip-joint 
disease,  spinal  disease,  pleurisy,  and  still  other  diseased  conditions;  and  the 
constitutional  symptoms  may  also  develop  gradually.  Finally,  however, 
an  abscess  of  the  acute  form  develops,  and,  if  it  happens  to  be   located   in 

*  "  Surgical  Diseases  of  the  Kidney  and  Ureter,"  vol.  i.,  1901. 
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the  upper  pole  of  the  kidney,  the  symptoms  may  simulate  those  of  a  pleiu"isy 
or  a  pneumonia. 

Diagnosis. — The  diagnosis  is  difficult,  and  often  impossible,  until  local  signs 
develop.  Cystoscopy  and  ureteral  catheterization  will  often  reveal  an  unsus- 
pected absence  of  the  function  of  one  kidney,  and  it  will  ultimately  be  shown 
that  this  cessation  of  function  is  due  to  the  destruction  of  the  kidney  by  clironic 
tuberculosis. 

Prognosis. — Perinephritis  in  itself  is  not  a  serious  condition,  but  if  allowed 
to  run  its  course  it  gives  rise  to  complications  which  have  been  previously  men- 
tioned, and  it  is  often  a  serious  in- 
dication, on  account  of  the  primary 
cause.  According  to  Kuester  *  there 
are  thirty-four  per  cent  of  fatalities. 
In  neglected  cases,  the  abscess  may 
oj)cn  spontaneously  upon  the  loin  or 
l)urrow  beneath  the  psoas  muscle, 
])rotlucing  contraction  of  this  muscle. 
In  such  cases,  fistuhr  generally 
persist. 

Treatment. — In  the  earlier  stages 
of  the  disease,  rest,  soothing  applica- 
tions, and,  when  a  diagnosis  has  been 
made,  early  operation,  as  soon  as 
there  are  signs  of  suppuration,  are 
the  therapeutic  measures  indicated. 
The  kidney  is  exposed  by  an  incision 
in  the  loin.  Careful  exploration  all 
around  the  organ,  especially  at  its 
upper  pole,  may  be  necessary  if  the 
focus  of  the  disease  is  to  be  discov- 
ered in  its  early  development,  but  in 
many  cases  the  kidney  will  be  found 
to  be  destroyed,  especially  by  tuber- 
culosis, and  nephi'ectomy  will  then 
be  necessary.  Should  any  other 
cause  be  discovered,  it  must,  of  course,  be  removed. 

Suppurative  Inflammations  of  the  Kidney.— Apart  from  specific  causes, 
such  as  calculus,  tuberculosis,  syphilis,  actinomycosis,  etc.,  suppurative 
inflammations  of  the  kidney  are  classified  according  to  the  part  involved. 
They  are:  pyelitis,  pyoneplu'osis,  pyelonepln-itis,  and  suppurative  nephritis. 
Pyelitis  is  a  suppurative  inflammation  of  the  pelvis  of  the  kidney.  Pyo- 
nephrosis is  the  term  applied  to  the  condition  in  which  urine  and  the  prod- 
ucts of  suppurative  inflammation  are  pent  u\)  in  the  kidney.  (Fig.  40.)  This 
abscess-like    collection    of    fluid    often    proceeds  to   destroy,  by  pressm'e,  the 

*  von  Bergmann's  "  System  of  Practical  Surgery." 


Fig.  41. — Acute  Pyelonephritis;  Free  Surface 
of  the  Kidney  .showing  the  Cortex  studdetl  with 
Multiple  small  Abscesses,  each  one  surrounded  by 
a  hemorrhagic  zone.  (From  specimen  No.  2860  in 
the  Pathological  Museum  Oi'  McGill  University 
Montreal.) 
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secreting  structure  of  the  kidney,  finally  converting  the  organ  into  a  fibrous 
sac.  Pyoneplirosis  is  most  frequently  found  as  a  late  condition,  secondary  to 
calculus  or  an  ascending  gonorrhcjeal  infection;  or  it  may  be  due  to  the  infection 
of  a  uronephrosis. 

Pyeloneplu'itis  is  the  term  employed  when  the  suppm'ative  process  extends 
to  the  kidney  substance.  Surgical  kidney  is  another,  somewhat  vague  term 
that  is  applied  to  the  same  conditions.  Then,  finally,  there  is  suppurative 
nephritis,  also  called  diffuse  suppuration  of  the  kidney,  in  which  multiple 
foci  of  infection  and  suppuration — usually  of  ha3matogenous  origin — develop 
in  the  kidney  substance.  (Figs.  41 
and  42.) 

The  conditions  described  above 
may  be  variously  combined  or  they 
may  pass  one  into  the  o^her;  they 
all  result  from  infection.  The  or- 
dinary infecting  micro-organisms  are 
the  staphylococcus,  the  streptococcus, 
the  gonococcus,  the  pneumococcus, 
the  t}'phoid  bacillus,  the  colon  bacil- 
lus, and  the  proteus  vulgaris,  as  well 
as  micro-organisms  of  other  infec- 
tious diseases.  Infection  is  usually 
secondary  to  some  obstruction  to  the 
urinary  outflow — such,  for  example, 
as  stricture  of  the  uretlira,  prostatic 
obstruction,  etc.  The  part  played  by 
the  colon  bacillus,  which  is  so  gen- 
erally found  in  inflammatory  proc- 
esses of  the  genito- urinary  tract,  is 
not  well  understood,  and,  although  it 
is  more  uniformly  found  in  kidney 
suppurations  than  are  any  of  the 
other  micro-organisms,  it  is  rarely 
found  alone,  being  usually  associated 

with  some  of  the  other  bacteria.  The  gonococci  are  thought  to  act  in  most 
cases  by  preparing  the  soil  for  the  attacks  of  the  other  infective  agents. 
(Watson.) 

Modes  of  Invasion. — There  are  two  principal  modes  of  invasion — that  known 
as  ascending  infection,  and  that  which  takes  place  by  way  of  the  blood  current. 
In  the  first  of  these  methods  the  infection  travels  up  along  the  ureter,  and  is 
generally  due  to  the  micro-organisms  connected  with  a  cystitis,  a  gonorrhoea, 
an  enlargement  of  the  prostate,  or  some  other  genito-urinary  disorder.  It  is  re- 
markable, however,  when  the  frequency  of  gonorrhoea  is  considered,  how  seldom 
a  clearly  defined  gonorrhoeal  infection  of  the  kidney  or  its  pelvis  occurs.  Infection 
by  way  of  the  blood  cm-rent  occurs  much  more  frequently  than  was  formerly 


Fig.  42. — Acute  Pyelonephritis.  Cut  Surface  of 
the  Kidney  shown  in  Fig.  41. 

Tliere  are  multiple  small  abscesses  located  chiefly 
in  the  cortex. 
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supposed.  It  is  now  an  established  fact  that  micro-organisms  of  infectious  and 
suppurative  diseases  and  of  tuberculosis  pa.ss  tlu-ough  the  kidney  in  theii-  elimina- 
tion, and  may  thus  become  the  means  of  infection.  Calculus,  tuberculosis, 
and  traumatism  are  often  followed  by  suppm-ation  of  the  kidney,  and  are  to  be 
considered  as  predisposing  factors.  (See  Renal  Calculus  and  Renal  Tubercu- 
losis.) Any  form  of  kidney  suppuration  may  occur  as  one  of  the  phenomena 
of  a  general  pya-mia. 

In  ascending  infection  the  pelvis  of  the  kidney  is  first  involved.  The  ureter 
shows  generally  only  slight  signs  of  inflammation.  From  the  view-point  of 
diagnosis  and  operative  treatment  tliis  is  very  important.  A  pyelitis  thus  pro- 
duced may,  b}^  extension,  give  rise  to  a  pyelonephritis,  a  pyonephritic  abscess, 
or  even  a  suppm-ative  neplii'itis.  In  infection  b}^  way  of  the  blood  cm-rent  foci 
form  in  the  kidney  substance  and  develo])  into  small  abscesses,  which  may, 
or  maj'  not,  become  fused  into  one  or  more  larger  abscesses  which  break  into  the 
pelvis  and  produce  a  pyelitis  or  a  pyoneplirosis  by  secondary  involvement. 
Pyelonephritis  and  suppurative  nephi'itis  are  in  most  instances  secondary  to 
cystitis,  but  it  does  not  follow  that  these  diseases  are  always  the  result  of  an 
ascending  infection.  Micro-organisms  may  enter  the  blood  from  a  diseased 
bladder  or  a  septic  phlebitis.  Indeed,  from  the  fact  that  small  foci  of  sup- 
puration are  found  in  the  kidney  substance  before  any  evidence  of  infection 
is  discovered  in  the  pelvis  of  the  kidney,  it  would  seem  that  the  infection  must 
almost  necessarily  have  occurred  by  way  of  the  blood  cm-rent. 

The  question  is  asked,  whether,  in  suppurative  nepln'itis,  one  or  both  kidneys 
are,  as  a  rule,  primarily  infected.  This  is  a  very  important  question  from  the 
view-point  of  early  operative  treatment,  and  yet  it  is  almost  impossible  to 
fm-nish  a  trustworthy  reply.  While  it  is  recognized  that,  in  cases  which  come 
to  autopsy,  both  kidneys  are  by  that  time  usually  involved,  there  is  reason  to 
believe  that  at  the  outset,  in  a  considerable  number  of  cases,  the  infection  is  con- 
fined to  one  kidney.  There  have  l^een  reported  cases  in  which  one  kidney  has 
been  treated  by  operation,  ^^ith  an  enth"ely  satisfactory  result,  and  this  fact 
seems  to  show  that  the  other  had  not  been  involved.  It  is  not  safe,  however, 
to  conclude,  from  this  e\'idence,  that  only  one  kidney  has  been  infected,  because 
it  is  possible  that  the  second  may  have  recovered  spontaneously.  Experience 
shows  that  this  is  quite  possible.  The  use  of  the  cystoscope  and  ureteral 
catheterization,  when  feasible,  afford  important  aid  in  diagnosis,  and  so  also 
does  the  .r-ray,  by  means  of  wliich  the  presence  of  a  stone  in  the  kidney  may 
be  ascertained. 

Pyonephrosis  is  often  the  result  of  an  infected  m'onephrosis. 

Symptoms  of  Suppurative  Ixflam^jatiox  of  the  Kidxey. — ^The  symptoms 
of  such  suppurative  inflanmiation  vary,  of  course,  very  much  with  the  \mrt  and 
the  extent  of  the  organ  involved,  the  mode  of  onset,  and  the  virulence  of  the 
infection.  The  essential  symptoms  are  toxa^mic  in  character,  and  these,  \\'ith 
the  local  pain  and  tenderness,  point  to  the  character  of  the  lesions,  although  the 
latter  are  often  very  slight.  In  an  ascending  infection,  the  sjmiptoms  are  likely 
to  be  less  severe  than  when  the  infection  takes  place  by  way  of  the  blood  current. 
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It  is  impossible  to  diagnose  one  lorni  from  the  other  definitely  until  the  local 
signs  develop,  but  in  sui)i)urative  neplu-itis  tlien^  is  a  group  of  s3^niptoms  which 
invariably  indicate  a  profound  toxaemia.  In  t  he  more  acute  attacks,  for  example, 
there  are  chills,  high  fever,  and  profuse  perspirations,  with  great  prostration, 
anorexia,  delirium,  muscular  pains,  etc.  In  such  severe  attacks  micro-organ- 
isms (diplococci,  etc.)  may  be  found  in  the  blood.  In  another  form  of  attack, — 
which  is  generally  ol)served  in  old  men  who  suffer  from  prostatic  obstruction 
and  bladder  infection, — there  are,  instead  of  chills  and  fever,  subnormal  temper- 
ature, prostration,  stupor,  low  muttering  delirium,  dry  tongue,  anorexia,  and 
rapid  emaciation.  Between  these  two  groups  of  symptoms  varying  degrees 
of  type  and  severity  are  found.  In  sui)purative  nepliritis  the  kidney  is  swollen 
and  (edematous,  but  is  not  usually  greatly  enlarged.  In  thin  persons  the  organ 
may  be  palpable.  It  is  only  in  pyonephrosis  that  the  kidney  is  usually  enlarged 
to  such  a  degree  as  to  be  easily  palpable.  In  pyelitis  and  i)yel()ne})hritis,  the 
local  signs  of  pain  and  tenderness,  with  toxaemia,  are  the  most  reliable  indica- 
tions upon  which  a  diagnosis  may  be  made. 

The  Urine. — Except  in  the  case  of  a  localized  abscess  or  of  a  tcmiporary 
obstruction  in  the  m'eter  there  is  always  pyiu-ia;  and,  even  when  an  abscess  has 
formed,  there  are  likely  to  be  periodical  discharges  of  large  quantities  of  pus. 
In  suppurative  nepliritis  of  an  acute  character  there  will  be  blood  in  the  urine, 
although  perhaps  it  may  be  recognizable  only  with  the  aid  of  tli(>  niicroscoj)e. 
The  urine  is  usually  acid;  it  contains  bacteria;  and,  unless  the  kidney  substance 
is  extensively  diseased  on  l)oth  sides,  the  total  (]uantity  of  urine  passed  is  not 
materially  diminished.  Albumin  and  casts  are  often,  but  not  always,  found. 
In  pyonei)lirosis,  intermittent  attacks  of  pyuria  are  synchronous  with  correspond- 
ing alterations  in  the  size  of  the  kidney  tumor  and  in  the  general  symptoms;  but, 
in  chronic  suppm^ative  conditions,  the  symptoms  may  be  very  mild,  indeed,  un- 
less the  kidney  structure  has  become  so  extensively  diseased  as  to  cause  uru'mia. 
These  ckronic  forms  of  the  disease  are  not  infrequently  seen  in  young  men  as  a 
sequel  to  gonorrhtea.  Tliis  ha}jpened  in  the  case  of  a  young  man  twenty-three 
years  of  age,  who  was  under  the  writer's  care.  In  this  case  an  ascending  gonor- 
rhceal  infection,  without  producing  at  any  time  very  acute  symptoms,  ulti- 
mately caused  death  through  a  complete  destruction  of  the  kidney  tissue,  both 
of  these  organs  being  converted  into  pus  sacs  in  the  space  of  four  years  and  nine 
months. 

When,  in  a  case  of  su])puration  or  inflanmiation  of  the  lower  genito-urinary 
organs,  pain  and  tenderness  develop  in  the  kidney  region  and  are  accompanied 
by  fever,  an  ascending  lesion  should  be  suspected. 

Prognosis. — The  prognosis  is  very  variable  in  any  of  the  forms  of  suppurative 
disease  of  the  kidney.  The  process  may  be  arrested  before  very  serious  harm 
has  been  done,  or  the  lesions  may  be  produced  so  gradually  as  to  allow  of  si)onta- 
neous  or  operative  relief.  In  simple  pyelitis  all  the  sym))toms  may  subside.  In 
pyonephrosis,  if  the  cause  is  removed,  as  by  the  pa.ssage  of  a  calculus  or  by  the 
free  escape  of  pus  along  the  ureter,  a  complete  subsidence  of  all  symptoms  may 
occur,  at  least  for  a  time.     In  pyelonephi'itis  the  prognosis  is  generally  bad.     In 
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ascending  infections  the  symptoms  may  begin  somewhat  gradually,  the  probabil- 
ity being  that  only  one  kidney  is  involved,  l3ut,  if  operative  treatment  is  not 
resorted  to,  the  other  kidney  will  soon  become  involved  also;  and,  even  if  the 
kidney  fii'st  mvolved  be  treated  by  operation,  the  other  may  become  infected 
through  the  same  som*ce  as  the  first,  and  the  outlook  will  then  be  grave.  In 
acute  suppurative  nepln-itis,  the  prognosis  is  generally,  but  not  always,  hopeless. 
The  same  may  be  said  of  the  more  clironic  forms,  in  which  only  a  limited  number 
of  foci  occm*  and  which  may  develop  into  abscesses  that  coalesce  and  break  into 
the  pelvis  or  that  may  be  evacuated  surgically.  In  such  cases,  recovery  may 
take  place.  In  suppurative  nephritis  of  hiematogenous  origin  the  condition  is 
almost  always  hopeless. 

Renal  Calculus;  Nephrolithiasis. — For  the  formation  of  m-inary  calculi,  which 
are  produced  mainly  in  the  kidney  and  in  the  bladder,  two  conditions  are 
requisite.  These  are:  the  precipitation  of  minary  salts,  and  the  production 
of  an  albuminoid  substance  which  binds  the  crystalline  or  amorphous  solids 
together.  This  production  of  an  albuminoid  substance  may  be  the  result  of  a 
pre-existing  inflammatory  process,  or  it  may  be,  as  in  primary  stone  formation, 
the  result  of  the  UTitation  caused  by  the  deposition  of  minary  salts  upon  the 
epithelial  lining  of  the  part  in  which  the  stone  is  formed.  It  is  believed  by  some 
investigators  that  an  organic  mould  is  produced  by  this  colloid  material,  and 
that  in  this  mould  the  minary  salts,  generally  in  crystalline  form,  are  deposited. 
However,  wliile  the  organic  mould  may  be  demonstrated,  after  the  removal 
of  the  mineral  constituents  of  the  stone,  it  does  not  follow  that  it  was  a  pre- 
recjuisite  to  the  stone  formation.  Generally  speaking,  it  may  be  said  that 
probably  the  production  of  colloid  material  in  primary  stone  formation 
proceeds  coincidently  with  the  deposition  of  the  mineral  ingredients,  and 
probably,  as  above  stated,  as  a  result  of  such  deposit. 

Etiology. — ^The  causes  of  the  formation  of  calculus  in  the  kidney  are  of 
two  classes — general  and  local.  The  general  causes  are  chiefly  those  which 
produce  faulty  metabolism.  Among  these  the  most  important  are  improper 
diet  and  deficient  exercise;  hence  the  frequent  association  of  stone  in  the  kidne}^ 
with  gouty  conditions.  Dietetic  errors  leading  to  stone  formation  in  the  kidney 
are:  in  chikben,  overfeeding,  improper  and  ii-regular  feeding,  unsuitable  food, 
too  much  meat,  too  much  sugar,  and  too  little  liquid.  In  the  adult,  in  addition 
to  the  foregoing,  the  use  of  alcohol  is  believed  to  l^e  a  {)otent  factor.  There  are 
also  certain  geographical  influences  which  are  not  wtII  undersood.  It  is  a  matter 
of  observation  that  certain  districts  produce  a  greater  number  of  calculi,  even 
among  people  of  the  same  race  and  nationality  and  of  similar  habits.  This  is 
sometimes  attributed  to  the  character  of  the  chinking  water  of  these  localities, 
but  it  is  difficult  to  understand  how  this  could  be  an  important  factor  in  the 
causation  of  stone  in  the  kidney.  In  Egypt,  India,  and  certain  tropical  coun- 
tries, where  renal  calculi  are  very  prevalent,  it  is  believed  that  their  causa- 
tion is  often  associated  with  certain  parasitic  diseases  of  the  blood  (Bilharzia 
ha-matobia,  Filiaria  sanguinis,  etc.),  in  which  diseases  the  ova  or  embryos  may 
enter  the  kidney  by  way  of  the  blood-vessels  and  form  the  nuclei  of  calculi. 
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Social  condition,  heredity,  sex,  and  age  all  have  an  important  bearing  upon 
the  formation  of  urinary  calculi.  The  children  of  the  poor,  who  are  less  care- 
fully managed  and  are  improperly  fed,  suffer  more  from  calculi  than  do  those  in 
better  circumstances,  while  in  adults  the  well-fed  and  the  self-indulgent  probably 
suiTer  more  frecjuently  than  the  hard-working  and  abstemious. 

Renal  calculi  are  found  at  all  ages.  Some  authors  believe  that  they  occur 
more  freciuently  in  early  childhood  and  after  forty  years  of  age,  while  Morris' 
tables  indicate  a  much  greater  prevalence  in  early  adult  life.  It  is  a  difficult 
matter  to  determine  the  correctness  of  such  a  statement,  as  it  is  not  dm-ing  the 
formative  period  of  the  stone  that  patients  come  under  observation  for  its 
treatment,  and,  indeed,  one  often  discovers  at  autopsy  calculi  which  had  never 
been  suspected  during  life.  Renal  calculi  are  bilateral  in  as  many  as  fifty  per 
cent  of  the  cases. 

It  is  generally  accepted  that  urinary  calculi  are  found  much  more  frequently 
in  the  male  than  in  the  female ;  the  proportion  is  usually  stated  as  about  9.5  to  5, 
in  every  hundred.  The  influence  of  heredity  as  a  strong  predisposing  factor 
in  the  causation  of  m'inary  calculi,  is  well  recognized. 

Among  local  causes  are  the  presence  of  a  nucleus  such  as  a  foreign  body, 
pus,  blood,  bacteria,  necrotic  tissue,  etc.  The  presence  of  a  nucleus  can,  however, 
rarely  be  demonstrated  in  renal  calculi.  Alteration  in  the  character  of  the  urine, 
although  due  to  general  causes  such  as  retention  from  any  cause,  obstruction 
produced  by  adjacent  spinal  disease,  toxaemia,  etc.,  may  be  classed  among  the 
local  causes. 

Renal  calculi  vary  very  much  in  size,  number,  and  shape,  as  well  as  in  chemical 
composition.  Fine  particles  like  sand  may  clog  the  urinary  passages  and  lodge 
in  the  pelvis  of  the  kidney,  or  may  form  incrustations  on  the  mucous  membrane. 

In  a  middle-aged  man  who  recently  came  under  the  care  of  the  writer  for 
temporary  anuria,  the  bladder  wall  was  seen  by  the  cystoscope  to  be  coated  with 
a  sand-like  substance,  and,  after  this  had  been  washed  away,  a  fresh  collection' 
came  down  from  the  kidney.  This  substance  consisted  of  uric  acid  in  crystals 
and  in  little  stones  up  to  the  size  of  a  pin's  head. 

It  is  to  conditions  like  this  that  the  name  "  nephi'olithiasis  "  is  properly  applied. 
Larger  particles  of  more  definite  stone  formation,  and  which  are  more  or  less 
readily  passed  with  the  mine,  are  known  as  ''gravel,"  while  those  calculous 
formations  which  are  not  readily  passed  are  called  "stones"  or  "calculi,"  and 
may  attain  a  very  large  size.  At  autopsy  there  have  been  removed  from  the 
kidney  stones  that  weighed  over  two  pounds,  and  there  is  one  in  St.  Bartholo- 
mew's Hospital  Museum,  in  London,  which  weighs  thirty-six  and  one-half  ounces. 
(Barrow.)  Dr.  David  Barrow,  of  Lexington,  Kentucky,  brought  before  the 
American  Surgical  Association,  in  1908,  a  stone  which  weighed  one  pound  and 
two  drachms,  and  which  he  had  removed  from  the  left  kidney  of  a  man  aged 
forty-eight,  with  an  entirely  satisfactory  result.  The  stone  w^as  not  sec- 
tioned but  was  diagnosed  as  phosphatic*    The  numlier  of  calculi  varies  from 

*  Transactions  of  the  American  Surgical  Association,  vol.  xxvi.,  1908. 
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a  single  stone  to  as  man}^  as  a  thousand  found  in  a  single  kidney.     (Watson.) 
As  a  rule,  however,  the  number  does  not  usually  exceed  half  a  dozen. 

The  shape  of  the  stone  varies  with  the  position  in  which  it  is  formed  in  the 
kidney.  When  formed  in  the  kidney  substance  the  calculus  is  usually  small 
and  round,  and  when  formed  in  the  pelvis  or  in  one  of  the  calyces  it  usually 
represents  in  a  general  way  the  shape  of  the  cavity.  In  the  pehds  it  may  reach  a 
very  considerable  size,  being  elongated  in  the  long  du-ection  of  the  kidney,  with 
projections  into  the  calyces,  and  the  whole  resembling  a  potato  outgrowth 
When  found  in  a  calyx  it  is  more  or  less  pyramidal  in  shape,  with  the  apex 
pointing  down  into  the  pelvis,     or  it  may  assume  the  form  of  a  stag's  horn. 


Fig.  43. — Stag-horn  Calculi  in  the  Pelvis  of  Both  Kidneys  belonging  to  the  Same  Patient.    (From  sijeci- 
men  presented  to  the  Pathological  Museum,  McGill  University,  ^Montreal,  bj-  Dr.  J.  A.  ^MacDoriald. ) 


(Fig.  43.)  When  there  are  i~everal  stones  lying  in  contact  with  on(^  another, 
they  are  usually  facetted. 

In  chemical  composition  renal  calculi  consist  of  uric  acid  and  urates,  of  oxa- 
lates, and  of  phosphates.  Calcium  carbonate,  cystin,  and  xanthin  calculi  are 
rare.  The  commonest  forms  of  renal  calculi  are  those  composed  of  uric  acid 
and  urates. 

Uric-acid  calculi  are  brownish  in  color,  hard,  smooth,  and  round  or  oval 
in  shape.  They  are  heavy,  they  may  reach  a  large  size,  and  they  are  generally 
smooth  on  section,  but  sometimes  they  show  a  more  or  less  concentric  arrange- 
ment. This  is  especially  seen  when  the  stone  ,has  formed  around  a  nucleus. 
They  are  often  multiple.  The  urates  of  sodium,  calcium,  magnesium,  and 
ammonium  enter  into  the  formation  of  calculi,  but  stones  composed  exclusively 
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of  lU'ates  are  rare  and  f(3und  only  in  children.  (Morris.)  The  oxalate-of-cal- 
cium  calculus  (the  mulberry  calculus)  is  the  hardest  and  the  heaviest  of 
urmary  calculi.  It  is  brownish-yellow  or  black  in  color,  rough,  and  nodular; 
hence  the  name  ''mulberry  calculus."  It  is  round  or  oval  m  shape  and  does  not 
attain  to  a  very  large  size.  Phosphatic  calcuh  are  formed  in  alkaline  urine  and 
are  therefore  usually  secondary  to  an  inflammatory  contlition  in  the  kidney. 
As  a  rule,  they  consist  of  the  triple  phosphate  of  ammonium,  magnesium,  and 
calcium.  They  are  grayish  in  color,  smooth  or  granular  on  the  sm'face,  and 
may  reach  a  large  size.  They  have  a  low  specific  gravity  and  are  brittle;  some- 
times they  are  so  soft  as  to  crush  when  they  are  pressed  between  the  fingers, 
but  they  are  also  sometimes  of  quite  firm  consistence. 

Calculi  of  mixed  composition  are  quite  common;  they  probal^ly  occur  much 
more  frequently  than  published  statistics  would  indicate,  owing  to  the  fact 
that  usually  only  small  portions  of  a  calculus  are  analyzed.  Thus,  uric-acid 
calculi  are  sometimes  mixed  with  m-ates,  and  oxalate-of-calciimi  calculi  with 
carbonate  of  calcium,  and  any  of  the  primary  calculi  may  be  encrusted  or  covered 
with  phosphates,  although  this  is  less  likely  to  occur  in  the  kidney  than  in  the 
bladder.  In  thirty-two  of  Watson's  cases  *  the  chemical  composition  of  the 
calculi  was  as  follows: — 


Uricacid 9 

Urates 4 

Oxalate  of  lime 7 

Phosphatic  masses 4 


Mixed  calculi 4 

Cj'stin 1 

Phosphates 3 


In  seventy-seven  cases  tabulated  by  Morris  t  the  chemical  composition  is 
given  as  follows: — 

Uric  acid 17  j  Carbonate  of  lime 1 

C  xalate  of  lime 34  '  Cystic  oxide 2 

Mixed  calculi 10  ,  Phosphates 13 

Cystic-Oxide  Calculi. — Cystic-oxide  calculi  are  rare  and  are  found  in  acid 
urine.  They  are  small,  smooth,  round,  ami  brittle,  and  have  a  pale  whitish- 
yellow  color  and  waxy  appearance. 

Xanthin  Calculi. — Xanthin  calculi  are  also  rare  and  resemble  cystin  (or 
cystic-oxide)  calculi  except  as  regards  their  color,  which  is  brownish. 

The  constitutional  conditions,  or  diatheses,  which  predispose  to  calculi  are 
described  as  the  uric-acid  diathesis,  the  oxalic-acid  diathesis  (or  oxahu'ia),  the 
phosphatic  diathesis   (phosphatmia),  etc. 

The  following  statistics  have  been  compiled  from  the  records  of  the  Royal 
Victoria  Hospital  for  fifteen  years   (1894-1909): — 

Number  of  patients  treated  in  the  surgical  wards  in  fifteen  years 15,403 

Number  of  cases  of  renal  calculus 82 

Nimiber  of  cases  operated  on   28 


Males 54 

Females   64 

Left  kidney 18 


Right  kidney 12 

Both  kidneys 3 


*  Watson  and  Cunningham's  "  Genito-Urinary  Diseases,"  vol.  ii. 
f  "  Surgical  Diseases  of  the  Kidney  and  Ureter,"  vol.  ii. 
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Ages  of  Patients  affected  with  Renal  Calculus. 


0  to  10  0 

10  to  20  3 

20  to  30   25 

30  to  40   19 


40  to  50   12 

50  to  60   15 

Over  60    3 


Numlier  of  cases  in  which  the  calcuhis  was  located  in  the  upper  portion  of  the  ureter .  .  3 
(Tliese  patients  were  operated  upon  through  a  loin  incision  after  exploration  of  the  kidney.) 

Number  of  cases  of  ureteral  calculi  in  lower  end  of  vu-eter 12 

(Of  this  number,  10  were  operated  upon,  and  2  were  not  subjected  to  operation.) 

Males    oil  Left  side 4 

Females   7  ;|  Right  side    4 

(In  4  cases  the  records  did  not  show  on  which  side  the  calculus  was  located.) 


Ages  in  the  Ureteral  Cases. 

0  to  10  0 

10  to  20   0 

20  to  30   2 


30  to  40  0 

40  to  50  4 


Total  number  of  post-mortem  examinations  in  15  years 1,482 

Number  of  cases  in  which  renal  and  ureteral  calculi  were  found 30 

(In  3  of  these  the  calculus  was  in  the  iu"eter.) 

Males    19  ;  Both  sides    5 

Females   11  |  ]  Cases  of  single  stone    7 

Left  side 12     Cases  of  multiple  calcuH  23 

Right  side   13  j 

Composition  of  the  Calculi. 

Urates    S     Oxalates 5 

Phosphates    4 

Ages  of  the  Patients  in  the  Calculus  Cases. 

0  to  10  0  |]  40  to  .50  7 

10  to  20 1  j  50  to  60  7 

20  to  30  3  Over  60  7 

30  to  40 5  II 

Effects  of  Renal  Calculus  upon  the  Kidney. — Calculi  may  form  in  the 
kidney  substance  or  in  the  calyces  or  pelvis,  and  may  remain  quiescent  tlu'ough 
a  lifetime,  producing  no  symptoms.  Such  a  com'se  of  events  is  probably  quite 
exceptional,  although  long  periods  of  quiescence  may  follow  after  an  attack  of 
pain  or  hsematm-ia  has  occmTed.  The  local  effect  of  a  calculus  is  to  produce 
irritation,  which  prepares  the  way  for  infection  and  pymia.  'Prior  to  the 
occm-rence  of  infection  the  UTitation  produces  lumbar  i)ain  or  renal  colic  or 
haniiaturia,  presumably  when  the  stone  becomes  partiall}'  thslodged.  Clu'onic 
inflammatory  thickening  of  the  surrounding  tissues  occm's  when  the  stone  is 
lodged  in  the  pelvis,  and  obstruction  of  the  m'eteral  outlet  may  lead  to  hydrone- 
phrosis or  even  to  gi-adual  destruction  of  the  kidney  tissue,  until  there  remains 
only  a  fibrous  sac  enclosing  the  stone.  Infection  leads  to  pyonejohrosis.  and. 
more  rarely,  to  pyelonepln-itis.  ^Yhen  there  are  calculi  in  both  kidneys, 
infection  of  one  is  apt  to  be  speedily  followed  by  infection  of  the  other. 
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Symptoms. — The  cardinal  symptoms  and  signs  of  renal  calculus  are  pain, 
hiematima,  frequency  of  micturition,  pyuria,  anuria,  and  tenderness  on  deep 
pressm-e,  but  none  of  these  symptoms  is  characteristic  of  stone  in  the  kidney, 
and  they  may  all  be  produced  by  other  pathological  conditions  of  this  organ. 

Pain. — Pain  may  be  absent  altogether  or  may  be  referred,  for  example,  to 
the  foot,  the  external  genitals,  the  groin,  etc.,  and  it  is  believed  that  it  may  even 
be  felt  upon  the  side  opposite  to  that  on  which  the  lesion  is  located.  In  large 
stones  the  pain  is  usually  felt  only  as  a  dull  indefinite  ache  in  the  lumbar  region, 


Fig.  44. — Skiagraph  showing  Secondary  ('alf\ih  ( IMiu^phatic)  in  a  Pvouephrotic  and  Fistulous 
Kidney  from  wliicli  Stones  had  been  Removed  at  a  Previous  Operation.     (Author's  case.) 

Two  straight  Unes  drawn — the  one  from  A  to  B,  the  other  from  C  to  D — will  cross  each  other  at 
exactly  the  spot  where  the  shadow  of  the  outermost  one  of  the  group  of  calculi  is  located. 

This  patient  had  double  calculous  pyonephrosis.  The  kidneys  were  operated  upon  (nephrolith- 
otomy) on  separate  occasions,  with  a  three-months  interval  between  the  operations.  One  kidney 
healed  completely,  but  a  fistula  persisted  and,  as  shown  in  the  skiagraph,  phosphatic  calculi  formed 
in  the  other. 


this  symi)tom  being  aggravated  by  exertion,  jarring,  lifting,  etc.  In  such  cases 
the  stone  is  not  movable  in  the  kidney.  On  the  other  hand,  renal  colic — the 
pain  which  is  generally  considered  most  characteristic  of  renal  calculus — is, 
in  its  worst  form,  among  the  most  severe  forms  of  pain  which  patients  are  called 
upon  to  endure.  The  strongest  men  are  often  completely  unnerved  by  it. 
The  pain  of  renal  colic  begins  suddenly,  usually  in  the  neighborhood  of  the  kidney, 
in  front  or  behind,  and  radiates  down  the  line  of  the  ureter  to  the  groin,  pelvis, 
or  testicle.  It  is  produced  l:)y  the  movement  of  the  calculus  within  the  pelvis  or 
in  one  of  the  calyces  of  the  kidney,  is  spasmodic  in  character,  and  usually  ceases 
suddenly  when  the  stone  has  passed  into  the  bladder  or  has  fallen  back  into  the 
pelvis  of  the  kidney  or  away  from  the  point  of  irritation.     When  severe,  the 
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pain  is  accompanied  b}-  nausea  and  vomiting,  liy  a  frequent  desii-e  to  micturate, 
and  by  a  profuse  perspii-ation  and  prostration.  It  may  last  for  a  varying 
length  of  time — from  a  few  minutes  to  several  hom\s.  It  varies  much  in  severity 
as  well  as  in  duration,  and  may  be  produced  by  other  causes  than  stone, — ^viz., 
by  blood-clot,  clumps  of  pus  cells,  etc.  Another  form  of  pain  is  observed  when 
a  calculus  suddenly  blocks  the  m-eter,  especially  if  the  o1)struction  is  located 
low  down.     The  pain  is  then  continuous  and  of  a  cUstensilc  character. 

Hematuria. — Ha^matm-ia  is  a  very  constant  symptom  of  renal  calculus.  In 
the  majority  of  cases,  especially  as  an  early  symptom,  the  l)lood  is  only  micro- 
scopic in  quantity,  varying  with  the  amount  of  exertion  put  forth  by  the  patient; 

A 


Fig.  45. — Skiagrapli  of  a  Stone  in  the  Lower  Part  of  the  Kidney.     (Author's  case.) 

Two  straight  hnes  drawn — the  one  from  A  to  B,  the  other  from  C  to  D — will  cross  each  other  at 

exactly  the  spot  where  the  shadow  of  the  stone  is  located. 

This  patient  hatl  a  large  pyonephrosis,  but  the  calculus  was  plainly  shown  in  the  skiagraph.     It 

was  found  in  the  lowermost  calyx  of  the  kidney,  and  was  removed  through  a  vertical  incision.     The 

kidney  was  drained  for  a  few  days;   complete  and  rajiid  recovery  followed. 


indeed,  it  may  tenii)orarily  disappear  when  the  patient  remains  in  bed.  Blood 
in  m-acroscoi)ic  amount  is  also  a  common  symptom,  and  even  quite  severe  hemor- 
rhages may  take  place,  especially  after  infection  has  occurred  and  in  the  presence 
of  rough  stones  which  may  cause  ulceration  through  the  walls  of  a  blood-vessel. 
As  might  be  expected,  violent  exertion,  jarring  from  driving  in  a  rough  vehicle, 
etc.,  have  the  effect  of  producing  or  increasing  hemorrhage  from  the  kidney. 

Anuria. — Anmia  ma}'  occur  from  simultaneous  or  nearly  simultaneous  block- 
ing of  both  ureters  by  stones,  or  by  the  blocking  of  the  single  ureter  when  only 
one  kidney  exists;  or  the  blocking  of  one  ureter  may  cause  a  reflex  anuria  in  the 
other  kidney.  Partial  or  temporary  anuria  may  occur  during  a  severe  attack 
of  renal  colic ;  and  not  infrequently,  in  a  patient  with  a  history  of  attacks  of  renal 
colic,  ha^maturia,  etc.,  it  will  be  found  that  one  kidney  has  ceased  to  secrete 
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urine,  and  that  blocking  of  the  ureter  that  belongs  to  the  functionating  kidney 
is  the  cau.se  of  the  anuria. 

Pyuria. — Pj'uria  is  found  onh'  after  infection  has  taken  place.  This  infection 
usually  produces  pyoneplirosis,  when  the  kidney  ^^^ll  be  large  enough  to  be  pal- 
pable, and,  on  close  and  contmued  observation,  the  organ  will  be  found  to  vary 
in  size,  coincidently  with  absence  of  all  discharge  or  with  a  free  discharge  of  pus 
with  the  urine. 

Frequency  of  Micturition. — Frequency  of  micturition  is  a  well-established 


Fig.  46.— a  Large  Irregularly  Shaped  Stone  in  the  Kirlne.v,  Giving,  in  the  Skiagraph,  a  very 
Indistinct  Shadow.      (Autlior's  case.) 

Two  straight  Unes  drawn — the  one  from  A  to  B,  the  other  from  C  to  D — will  cross  each  other  near 
the  centre  of  the  spot  where  the  shadow  of  the  stone  is  located. 


but  not  easily  explained  symptom,  which  occasionally  occims  in  renal  calculus, 
cjuite  independently  of  any  lesion  of  the  urinary  bladder. 

Tenderness  on  Deep  Pressure. — Tenderness  on  pressm-e  may  sometimes,  even 
before  infection  has  occm-red,  be  elicited  in  thin  people  by  pressing  deeply  into 
the  loin. 

Dl\gnosis. — In  addition  to  the  symptoms  and  signs  already  enumerated,  the 
herechty  and  personal  habits  of  the  patient  must  be  considered,  and  the  urine 
carefully  examined.  The  continuous  presence  of  urinary  crystals  is  of  some 
value  as  presumptive  e^-idence  (at  least  of  a  diathesis) ,  and  very  few  stones  will 
escape  detection  by  the  .r-ray.  Some  verv  large  stones  may  be  palpable,  and 
in  secondary  stone  formation  particles  of  phosphate  are  passed  from  time 
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to  time.  On  the  other  hand,  the  diagnosis  of  stone  from  other  diseases  of  the 
kidney, — tuberculosis,  for  example, — is  not  always  easy,  and,  in  the  absence  of 
hsematuria  or  pyuria  and  skiagraphic  demonstration,  the  diagnosis  from  disease 
of  neighboring  organs  is  also  often  difficult.  When  one  has  to  depend  upon 
symptoms  alone,  it  must  be  rememl^ered  that  diseases  of  the  gall-bladder,  appen- 
dix, and  duotlenum  often  closely  simulate  renal  calculus  in  the  right  kidney. 
^^'hen  blood  or  pus  is  present  in  the  urine,  cystoscopy  and  ureteral  catheteriza- 
tion, with  examination  of  the  mine  obtained  from  each  side  separately,  will 
locate  the  lesion  in  the  one  or  the  other  kidney,  or  possibly  in  both. 

Treatment. — As  patients  do  not  consult  a  surgeon  for  renal  calculus  until 
a  stone  is  suspected,  prophylactic  treatment — at  least  from  the  surgical  point 
of  view — is  limited  to  the  prevention  of  recm'rence  after  removal  of  the  stone. 
Under  these  circumstances  a  healthful  mode  of  life,  a  simple  diet  of  plain  and 
easily  digested  food,  carefully  regulated  so  as  to  avoid  the  errors  which  are 
thought  to  be  potent  factors  in  producing  stone^^  taken  regularly  and  in  modera- 
tion, and  adapted  to  the  needs  and  idiosyncrasies  of  the  patient,  and — in  a 
general  way — the  avoidance  of  alcohol  are  the  measures  of  greatest  importance. 
The  question  of  the  use  of  alcohol  and  in  what  forms  it  may  be  taken,  is  one 
which  must  be  decided  for  each  individual  case.  Sufficient  and  suitable  exer- 
cise, so  as  to  secure  perfect  oxygenation  of  the  blood  and  improved  metabolism, 
completes  the  list  of  measures  which  embody  the  essential  principles  of  prophy- 
laxis. Lithia  and  other  mineral  waters  may  be  given  according  to  the  indications 
furnished  by  the  diathesis,  but  drugs  are  not  required.  The  idea  of  dis- 
solving a  stone  in  the  kidney  or  in  the  urinary  passages  by  the  internal  adminis- 
tration of  ch'ugs  has  always  had  a  strong  hold  on  the  lay  but  less  on  the  medical 
mind.  Among  the  plausible  theories  may  be  mentioned  the  following:  that 
the  administration  of  an  acid  will  effect  the  solution  of  an  alkaline  stone; 
that,  similarly,  the  administration  of  an  alkali  will  act  as  a  solvent  of  an  acid 
stone ;  and  that  ch'ugs  like  piperazin  and  the  lithium  salts,  which  dissolve  urinary 
calculi  outside  the  body,  should  exert  a  similar  effect  upon  stones  in  the  kidney. 
But  experience  does  not  support  these  theories;  and  it  may  be  said  at  once 
that  no  ch'ug  is  known  which  can  be  relied  upon  as  a  solvent  for  stone  in  the 
kidney.  Nevertheless,  treatment  of  this  character  is  indicated,  and  may  be 
very  effectual  in  cases  of  nephrolithiasis, — cases  in  which  the  kidney  pelvis, 
the  ureter,  and  the  urinary  bladder  are  beset  with  urinary  deposits  in  the 
form  of  ''sand"  or  "gravel." 

Urotropin,  the  important  urinary  antiseptic,  may,  by  jDreventing  or  lessening 
urinary  decomposition,  be  of  use  in  phosphaturia.  This  di'ug  is  also  said  to 
dissolve  stones  composed  of  uric  acid  or  of  the  m'ates.  Tm-pentine  is  strongly 
recommended  by  Watson,  and  it  is  well  known  that,  among  its  ph3^siological 
effects,  are  stimulation  of  the  kidney,  producing  an  increased  flow  of  lu'ine  or 
even — when  the  drug  is  administered  in  excessive  amount  o]-  foi-  too  long  a 
time— bloody  urine.  In  any  case,  the  use  of  plain  distilled  water  or  of  water 
otherwise  free  from  lime  salts,  and  the  taking  of  judiciously  selected  mineral 
waters,  are  alwa3^s  indicated,  for  the  importance  of  keeping  the  urinary  salts 
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ill  solution  is  olivious.  But,  even  in  such  simple  treatment,  the  good  effect 
may  be  nullified,  or  possibl}'  harm  may  be  done,  by  distm-bing  the  digestion  and 
assimilation  of  food  thi^ough  the  taking  of  large  quantities  of  water  at  improper 
times. 

Operative  Treatment. — The  operative  treatment  of  renal  calculus  is  of  com- 
paratively recent  origin,  the  first  attempts  to  deal  with  a  kidney  containing  a 
calculus  dating  l:)ack  to  about  1870.  In  1871  Simon  removed  a  pyoneplirotic 
kidney  for  renal  calculus,  and  in  1880  Morris  introduced  the  operation  of  nephi-o- 
lithotomy,  which  is  now  always  selected  as  the  operation  of  choice.  Here, 
as  in  many  other  surgical  conditions,  operative  treatment,  wliich  at  first  was 
ultra-conservative  and  restricted  to  cases  in  which  serious  damage  had  abeady 
been  done  to  the  kidneys,  is  now  universally  employed,  when  possible,  to  arrest 
such  damage,  as  well  as  to  deal  radically  and  yet  conservatively  with  the 
more  advanced  cases.  Thus,  neplirotomy,  neplirolithotomy,  and  nepln-ectomy 
possess  each  their  definite  places  and  incUcations  as  therapeutic  procedures. 
The  abilit}^  to  make  a  positive  diagnosis,  rendered  possible,  in  the  great  majority 
of  cases,  by  m'eteral  catheterization  and  by  the  employment  of  the  Roentgen 
ray,  has  contributed  largely  to  this  result.  Accumulated  experience  has  also 
demonstrated  the  capacity  of  the  kidney  for  repau-  and  restoration  of  function. 
As  to  what  cases  should  be  operated  upon,  the  safest  rule  is  to  operate  on  all 
cases  unless  there  is  a  definite  contra-indication  to  operation;  for,  although — 
as  has  been  pointed  out — a  patient  may  carry  a  stone  in  the  kidney  for  a  long 
time  without  symptoms  (and  indeed  most  patients  do  tliis  in  the  formative 
period  of  the  stone),  nevertheless  the  general  trend  is  toward  irritation,  obstruc- 
tion of  the  ureter  and  anuria,  and  infection,  with  sepsis  and  disorganization  of 
the  kidney  tissue.  In  any  case,  therefore,  when  the  presence  of  a  stone  in  the 
kidney  has  been  demonstrated  by  the  x-ray,  or  made  reasonably  certain  by  other 
methods  of  investigation,  an  operation  should  be  undertaken  for  its  removal, 
especially  as  it  is  liighly  improbable  that  such  a  diagnosis  will  be  made  mitil 
after  some  symptoms  have  been  produced  by  the  stone.  Under  ordinary  cir- 
cumstances the  operation  of  nephrolithotomy  is  neither  difficult  nor  dangerous, 
and  generally  yields  very  satisfactory  results.  Even  where  infection  has  taken 
place,  and  where  the  pyoneplu'osis  is  both  extensive  and  of  long  stanchng, 
nephrolithotomy  will  generally  be  sufficient;  although  a  fistula  may  remain 
after  operation  in  such  cases.  It  is  only  in  the  most  advanced  conditions  of 
pyoneplirosis,  with  destruction  of  the  kidney  tissue,  that  nephi'ectomy  is  neces- 
sary. In  doubtful  cases  neplu'olithotomy  should  be  done  fii'st  and  neplirectomy 
later,  if  found  necessary.  When  both  kidneys  contain  calculi,  and  more  es- 
pecially when  infection  has  occm'red  in  one  or  both,  an  important  c|uestion  arises 
as  to  whether  one  should  be  operated  upon  first  and  the  other  later,  or  whether 
both  should  be  operated  upon  at  the  same  time.  The  former  plan  would  seem 
to  be  the  more  conservative,  but  there  is  a  growing  tendency  to  operate  upon 
both  at  the  same  time.  The  important  question  to  decide,  in  any  case,  of  this 
kind,  is:  Which  com'se  will  be  the  least  likely  to  arrest  or  impair  the  kidney 
function  temporarily,  as  anuria  is  the  most  serious  result  to  be  anticipated. 
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In  acute  obstruction  caused  bj^  the  passage  of  a  stone  into  the  ui-eter,  if  the  ob- 
struction is  not  speedily  overcome  by  natural  processes,  immediate  operation 
is  indicated. 

The  treatment  of  calculous  anuria  is  very  important,  and,  while  in  many 
cases  the  patient  recovers  under  expectant  treatment,  most  observers  agree 
that  operative  treatment  in  total  anuria  should  not  be  delayed  for  more  than 
forty-eight  hom's.  When  the  pain  has  disappeared,  or  when  it  has  been  absent 
from  the  first,  thus  showing  that  there  was  no  tension  in  the  kidney,  the  incUca- 
tions  are  more  serious;  and  in  any  case,  when  symptoms  of  uraemia  appear, 
operation  should  not  be  delayed.  It  is  a  remarkable  fact  that  unpmic  symptoms 
are  usually  late  in  making  their  appearance  in  anuria,  sometimes  manifesting 
themselves  as  late  as  sixteen  days  after  the  establishment  of  this  condition.* 
The  object  of  operation  in  calculous  anuria  is,  primarily,  to  allow  of  the  escape 
of  urine  from  the  pehds  of  the  kidney,  and  to  relieve  the  tension,  so  that  the 
organ  may  resume  its  functions.  A  nephrotomy  or  pyelotomy  is,  therefore,  the 
first  indication,  but,  if  a  stone  is  found  in  the  kidney  or  upper  portion  of  the 
ureter,  it  will  of  course  be  removed  at  the  same  time,  unless  the  patient's  condi- 
tion is  such  as  to  make  any  prolongation  of  the  operation  dangerous.  When  a 
stone  is  already  known  to  be  present  in  one  or  both  kidneys,  there  will  be  no 
difficulty  in  determining  the  nature  of  the  operation  to  be  undertaken;  l3ut 
very  frequently  anuria  occm's  in  a  case  in  which  no  diagnosis  has  been  made,  and 
in  which  not  even  a  useful  history  can  be  obtained.  This  may  be  due  to  the 
patient's  condition  or  to  the  fact  that,  symptoms  having  occurred  at  intervals 
over  a  long  period  of  time,  accurate  details  have  been  forgotten.  In  such 
cases,  whenever  possible,  a  diagnosis  should  be  made  by  means  of  an  x-ray 
examination  and  by  ureteral  catheterization.  Quite  frequently,  however,  the 
patient's  condition  will  not  admit  of  such  investigation,  and  yet  the  urgency 
of  the  situation  calls  for  immediate  interference.  Under  these  circumstances 
an  operation  should  be  performed  upon  that  one  of  the  two  kidneys  which 
seems  to  have  been  most  recently  the  seat  of  symptoms  (pain,  etc.) ;  the  latter 
fact  warranting  the  inference  that  it,  at  least,  has  been  recently  a  functionat- 
ing organ.  A  further  reason  for  operating  may  be  found  in  the  fear  that  the 
other  kidney  may  have  been  previously  disorganized  by  calculous  disease,  or 
indeed  may  never  have  existed.  Should  the  kidney  first  exposed  prove  to  be 
a  functionless  organ,  it  will  be  necessary  immediately  to  operate  upon  the 
other.  The  great  object  is  to  tide  the  patient  over  his  anuria,  and  then,  if  delay 
is  necessary,  the  remaining  calculus  or  fistula  can  be  dealt  wdth  later. 

When  a  calculus,  having  entered  the  ureter,  fails  to  pass  on  into  the  bladder 
it  usually  becomes  lodged  either  at  the  upper  or  at  the  lower  extremity  of  the 
tube,  or  just  above  the  brim  of  the  pelvis.  In  the  former  situation  it  produces 
more  acute  symptoms  and  can  also  easily  be  removed  tlirough  the  lumbar 
imdsion  made  for  the  purpose  of  exposing  the  kidney;  but,  when  it  becomes 
lodged  in  the  lower  end  of  the  ureter,  the  symptoms  are  less  acute,  the  ureter 
becoming  dilated  above  and  around  the  calculus  and  allowing  of  the  escape  of 

*  Vol.  ii.  of  Watson  and  Cunningham's  "  Genito-Urinary  Diseases,"  1908. 
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urine  into  the  bladder,  although  the  partial  obstruction  may  lead  to  a  hydi'one- 
phrosis  or  p3^oneplirosis  and  ultimately  to  complete  destruction  of  the  kidney 
substance.  In  this  way  it  sometimes  happens  that  conditions  are  established 
which,  as  referred  to  above,  induce  the  surgeon  to  operate  upon  the  kidney 
which  has  most  recently  been  the  seat  of  symptoms  indicative  of  the  presence 
of  a  calculus,  rather  than  upon  the  kidney  which  seems  to  have  been  earlier 
and  more  seriously  involved. 

The  following  tables  given  by  Watson  *  show  the  duration  of  anuria  in 
101  cases  which  were  analyzed  by  him,  and  furnish  a  comparison  between 
the  results  obtained  in  expectant  treatment  and  those  secm-ed  by  operative 
treatment.  They  also  show  a  surprising  degree  of  tolerance  on  the  part  of  the 
tissues  when  subjected  to  these  unfavorable  conditions.  Patients  recovered 
under  both  methods  of  treatment,  even  when  the  anuria  had  lasted  as  long  as 
fifteen  days. 

(1)  Duration  of  Anuria  in  62  Cases  Treated  Expectantly. 
(a)  Twenty  cases  in  which  recovery  took  place. 


Less  than  48  hours 1 

To  end  of  48  hours 1 

To  end  of  4th  day    1 


Between  5  and  7  days 8 

Between  7  and  10  days 3 

Between  10  and  15  days 6 


(6)  Forty-two  cases  ending  fatally. 

4  days  1  |  12  to  16  days 11 

5  to  8  days  15  |  23  days 1 

8  to  12  days  14  | 

(2)  Duration  of  Anuria  in  39  Cases  Treated  by  Operation. 
(a)  Duration  of  anuria  in  2(3  cases  ending  in  recovery. 


1  day 2 

2  days 2 

3  days 2 

4  days 2 


5  days 2 

5  to  8  days 9 

8  to  11  days 2 

11  to  15  days 5 


(5)  Duration  of  anuria  in  the  13  fatal  cases. 

2  days 2  |  Up  to  the  8th  and  9th 2 

Up  to  the  4th  and  5th 2     Up  to  the  12th 1 

Up  to  the  6th  and  7th 4  |  Up  to  the  14th  and  15th 2 

VI.   TUBERCULOSIS  OF  THE   KIDNEY. 

In  general  miliary  tuberculosis  the  kidney  may,  and  usually  does,  show 
numerous  tubercles,  and  the  mine  may  contain  tubercle  bacilli,  but,  as  the 
kidney  lesion  is  here  a  relatively  small  part  of  an  eventually  fatal  systemic  infec- 
tion, it  has  no  special  interest  for  the  surgeon. 

Rayer,t  in  1841,  showed  that  the  kidneys  might  be  the  special  site  of  a 
tuberculous  process,  and  in  1872  Peters,  of  Toronto,  removed  a  tuberculous 
kidney,  but  they,  in  common  with  other  surgeons  of  that  period,  considered  the 
renal  tuberculosis  to  be  always  secondary  to  a  focus  of  this  disease  in  the  bladder 

*0p.   cit.  t  "Traite  des  maladies  des  reins,"  Paris,  1841. 
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or  in  the  genital  organs.  Steinthal,*  in  1885,  showed  this  view  to  be  erroneous 
by  bringing  forward  instances  where  the  kidneys  manifested  evidences  of 
advanced  tuberculosis  without  any  involvement  of  the  bladder  or  the  genital 
organs. 

Tuberculosis  of  the  kidney  is  now  known  to  be,  at  least  in  relation  to  the 
other  sm-gical  affections  of  this  organ,  a  relatively  frequent  disease.  Ivronlein's 
statistics  t  show  that  in  29.8  per  cent  of  all  the  siu'gical  affections  of  the  kidneys 
the  lesion  is  tuberculous;  and  Israel  J  states  that  one-thu'd  of  all  the  pm'ulent 
processes  in  the  kidney  are  tuberculous  in  origin. 

Tuberculosis  of  the  kidney,  with  the  exclusion  of  the  general  miliary 
form,  usually  affects  at  first  only  one  of  these  organs,  but,  if  the  disease  re- 
mains active  or  progresses  in  the  one  kidney,  it  will  almost  certainly 
extend  to  the  second.  Nevertheless,  Kapsammer  §  points  out  that,  of 
191  cases  in  which  death  was  clue  to  kidney  tuberculosis,  there  were  67 
in  which  one  of  the  kidneys  was  still  free  from  the  disease;  and  Israel  § 
states  that  88  per  cent  of  all  the  renal  tuberculosis  that  came  under  his 
observation  had  the  disease  still  limited  to  one  kidne}^;  but  many  other 
sm"geons  put  the  frequency  of  one-sided  tuberculosis  at  a  much  lower  figm'e. 
As  can  be  easily  understood,  the  period  of  the  disease  at  which  the  patient 
comes  under  observation  determines  almost  wholly  whether  the  disease  is 
unilateral  or  bilateral. 

Tuberculosis  of  one  kidney  is  believed  to  be  always  secondary  to  a  focus 
of  this  disease  located  elsewhere  in  the  body,  usually  in  a  lymph  node,  the  lung, 
or  one  of  the  bones.  French  surgeons,  followuig  the  teaching  of  Guyon,|| 
have  for  a  long  time  held  that  tuberculosis  of  the  testicle  and  the  minar}^  bladder 
was  the  most  frequent,  if  not  the  only,  som'ce  of  tuberculous  infection  of  the 
kidneys.  From  the  anatomical  position  of  these  organs  this  method  of  infection 
has  been  termed  '^ ascending  or  secondaiy  kidney  tuberculosis,"  and  it  has  also 
been  described  as  a  m'ological  infection.  However,  up  to  the  present  time 
no  e\idence  has  been  brought  forward  to  prove  that  tuberculosis  of  a  testicle 
has  a  greater  tendency  than  tuberculosis  of  a  lung  or  one  of  the  bones  to  produce 
tuberculosis  of  the  kidney  in  the  same  subject. 

Tuberculosis  of  the  minary  bladder,  as  the  only  lesion  of  this  disease  in  the 
genito-urinary  system,  has  never  j'et  been  observed  at  a  post-mortem  examin- 
ation, but  at  times,  although  rarely,  there  are  seen  cases  where  there  is  an  exten- 
sive and  advanced  tuberculosis  of  the  bladder  and  also  of  the  m^eter,  and,  to  a 
lesser  extent,  of  the  pehds  of  the  kidney,  with  very  slight  tuberculous  lesions 
of  the  calyces  or  of  the  apices  of  the  pwamids,  and  those  cases,  it  is  maintained, 
demonstrate  that  the  disease  as  regards  the  genito-urinary  system  was  primary 
in  the  bladder  and  spread  thence  to  the  kidney,  either  along  the  walls  of  the 

*  Virchow's  Archiv,  Bd.  c,  1885. 

t  XXXIII.  Congress  der  Deutschen  Gesellschaft  fuer  Chirurgie,  1904. 

%  Congress  der  Deutschen  Chirurgen,  190.5. 

§  "  Nierendiagnostik  und  Nierenchirurgie,"  Vienna,  1907. 

II  "Tuberculose  renal,"  in  Annales  des  maladies  des  voies  genito-urinaires,  1888. 
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iireter  or  through  its  kimen.  In  the  former  case  there  may  be  a  continuous 
growth  of  the  chsease,  or  the  bacilli  may  be  carried  up  by  the  lymph  stream; 
while  in  the  latter  the  bacilli  are  thought  to  be  carried  up  the  lumen  by  a  back- 
ward flow^  of  the  urine.  Possibly  both  methods  of  infection  of  the  kidney  may 
be  active  in  the  same  case.  There  is,  in  addition,  the  possibility  that  infection 
is  carried  to  the  kidney  by  the  Ijlood  from  a  tuberculous  focus  in  the  bladder, 
prostate,  or  testicle,  just  as  from  a  focus  in  the  lung.  Baumgarten's  experiments* 
show  that  an  ascending  infection  of  the  kidney  tln-ough  the  mine  cannot 
take  place  with  a  normally  functionating  bladder  or  ureter.  But,  where  there 
has  been  obstruction  to  the  m'inary  outflow  from  the  bladder,  or  a  long-continued 
frequency  of  micturition  with  the  resulting  secondary  changes  in  the  ureter, 
a  back  flow  of  urine  up  the  ureter  is  possible,  and,  therefore,  an  ascending  infec- 
tion of  the  kidney  by  means  of  the  minary  stream. 

French  sm'geons,  as  represented  by  Pousson  f  and  Tuffier,|  claim  that 
tliis  is  the  most  frequent  means  by  wiiich  the  kidney  is  affected  by  tuberculosis; 
but,  on  the  other  hand,  German  surgeons,  in  agreement  with  English  and 
American  surgeons,  although  admitting  that  this  ascending  infection — the  so- 
called  secondary  tuberculosis  of  the  kidney — does  exist,  claim  that  it  is  a  very 
rare  occm-rence.  They  hold — and  in  this  they  are  strongly  supported  by 
clinical  evidence  and  by  pathological  findings — that  the  kidneys  are  in  the  vast 
majority  of  cases  the  site  of  the  first  tuberculous  lesion  of  the  minary  tract  and 
that  later  the  ureter  and  the  bladder  may  become  affected  either  by  a  continuous 
advance  of  the  bacilli  along  the  m-eteral  walls  to  the  bladder,  or  by  the  organ 
being  infected  by  bacilli  deposited  on  its  mucous  membrane  from  the  infected 
urine,  and  they  consider  this  latter  method  of  bladder  infection  the  more  fre- 
quent of  the  two.  Thus,  the  usual  com'se  of  the  disease  is  a  primary  tuberculosis 
of  the  kidney,  with  secondary  infection  of  the  bladder  and  therefore  a  descending 
infection.  The  kidney  may  also  be  infected  by  tubercle  bacilli  that  happen  to 
pass  tlii'ough  it  in  their  elimination  from  the  circulation.  When  one  kidney 
is  affected  by  tuberculosis  the  urine  from  the  other  will  frecjuently  show  a  trace 
of  albumin,  slight  turbidity,  and  a  moderate  number  of  pus  cells.  These  may 
not  be  due  to  the  disease  ha^dng  spi'ead  to  the  second  organ,  but  may  be  only 
the  result  of  a  chronic  neplnitis  which  has  been  produced  by  the  extra  work 
required  of  the  organ  or  by  the  u-ritation  of  the  kidney  from  the  tuberculous 
toxins  in  the  circulating  blood.  But,  if  tuberculosis  has  been  progressing  for 
a  considerable  time  in  one  organ,  the  transference  of  the  disease  from  the  one 
kidney  to  the  other  may  take  place  tlirough  and  by  means  of  the  general  cir- 
culation, or  tlirough  the  anastomosing  veins  of  the  kidney  capsule  across  the 
spine,  behind  the  peritoneum,  or  on  the  under  surface  of  the  cUapkragm.  The 
disease  may  also  ascend,  as  previously  described,  to  the  sound  organ  from  a 
secondarily  infected  bladder,  or  both  kidneys  may  at  cUfferent  periods  be  in- 
fected from  a  common  focus. 

*  Berliner  klin.  Wochenschrift,  1905. 

t  Association  Fran^aise  d'urologie,  1904. 

X  "Traitement  de  la  tuberculose  du  rein,"  Soc.  de  Chirurgie,  Paris,  1900. 


EXPLANATION  OF  PLATE  LIV. 

The  upper  figure  shows  a  tuberculous  kidney,  laid  open  longitudinally,  by  the  incision  along  its 
convex  border.  At  its  centre  is  seen  a  cavnty,  half  filled  with  a  caseous,  myxomatous-looking  mass. 
This  cavity  extends  from  the  capsule  to  the  pehas,  into  which  it  empties,  and  replaces  all  the  kidnej' 
tissue  in  this  area.  There  is  also  seen  at  the  upper  part  a  small  area  of  tuberculous  matter  which  has 
not  yet  broken  down.    Sections  from  this  area  show  tubercles  and  tubercle  bacilli. 

The  lower  figure  shows  the  same  kidney  before  being  laid  open.  In  the  central  portion,  in  which 
the  kidney  tissue  has  been  destroyed  by  tuberculosis,  is  seen  a  yellowish  constricting  band  which 
extends  around  the  kidney.  In  the  upper  portion  are  seen  several  groups  of  tubercles  Ijang  beneath 
the  capsule. 
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Primary  Tuberculosis  of  the  Kidney 

(From  the  Collection  of  Dr.  James  Bell) 
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tuberculous  foci  break  clown  very  early,  giving  rise  to  small  areas  lined  by  tubei'- 
culous  gTanulation  tissue  which  bleeds  readily,  and  this  explains  how  this  form 
of  the  disease  gives  rise  to  early  and  severe  hsematuria.  As  the  disease  pro- 
gresses the  muscular  wall  of  the  pchds  is  invaded  and  destroyed,  with  the  result 
that  it  loses  its  power  of  expelling  the  lU'ine,  and  then  the  destruction  of  the 
kidney  tissue  is  followed  in  time,  partly  tlirough  the  pressm^e  of  the  retained 
fluid  and  also  partly  tln-ough  the  advancing  tuberculosis,  by  the  formation  of  a 
thin  sac  filled  with  tuberculous  pus;  but  even  here,  although  the  ureter  may 
have  been  blocked  for  a  long  time,  a  few  kidney  tubules  capable  of  secreting  a 
certain  amount  of  mine  may  be  found  on  the  inner  surface  of  the  wall. 


Fig.  47. 


-A  General  Seeding  of  the  Kidney  Parenchyma  by  MiUary  Tubercles 
develops  into  a  tuberculous  pyonephrosis.     (After  Kapsanimer.) 


Tliis  usually 


This  pyonephrosis  may  also  be  produced  by  another  and  more  common  form 
of  tuberculous  infection  of  the  kidney.  In  this  form  the  tubercles  are  thickly 
deposited  on  one  or  more  areas  tln*oughout  the  kidney  substance,  as  a  result  of 
the  bacilli  being  seeded  there  out  of  the  blood  stream.  (Fig.  47.)  The  centres 
of  these  areas  break  down  into  caseous  or  purulent  material,  while  at  the  same 
time  the  disease  extends  at  the  periphery  by  invading  the  surrounding  tissue. 
This  process  continues,  and  the  softened  areas  break  tlu'ough  into  the  peh-is, 
where  they  empty  themselves  in  whole  or  in  part,  producing  a  marked  pyuria; 
and,  as  new  foci  of  the  disease  are  continually  formed  in  the  organ,  and  as  the 
older  ones  continually  extend,  the  kidney  comes  to  be  a  sacculated  mass  lined 
by  tuberculous  gTanulation  tissue  and  filled  with  caseous  broken-down  material. 
(Figs.  48  and  49.)     At  times  the  disease  may  extend  tlii-ough  the  kidney  capsule 
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and  g■i^'e  rise  to  a  perinepliiitic  abscess.  Then,  again,  in  a  pyonephrosis,  where 
the  ui-eter  has  become  completely  blocked  for  a  considerable  period,  the  contents 
may  change  from  the  usual  thick  caseous-looking  pus  into  an  almost  clear 
straw-colored  fluid. 

Tuberculosis  of  the  pelvis  of  the  kidney  or  of  the  m-eter  has,  up  to  the  present 
time,  never  l^een  found  as  the  onl}'  focus  of  this  disease  in  the  urinary  tract, 
so  that,  when  present,  it  is  looked  upon  as  secondary  to  the  same  disease  in  the 


Fig.  48. — Tuberculous  Pj'onephrosis.     The  illustration  shows  lobulations  and  tubercles  on  the 
surface  of  the  kidney.      (After  Kaiasanimer.) 


kidney  or  in  the  bladder.  The  most  usual  method  of  infection  of  these  struc- 
tures is  by  tubercle  bacilli  from  a  chseased  kidney  being  deposited  upon  and 
invading  the  mucous  membrane  of  the  pehds  or  m'eter  and  there  producing  foci 
of  the  disease.  Occasionally,  the  walls  of  these  structm*es  may  be  invaded  by 
a  continuously  adA^ancing  tuberculous  growth  from  either  the  kidney  or  the 
l)ladder,  but  when,  as  occasionally  happens,  cases  are  found  in  which  the  mucous 
membrane  of  the  pehns  or  of  the  ureter  shows  very  slight  or  even  no  tuberculous 
disease,  while  in  the  submucosa  and  the  muscular  coats  it  is  advanced  and  ex- 
tensive, they  are  considered  as  cases  in  which  the  infection  has  come  through 
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the  lymph  or  blood  channels.  Occasionally,  in  tuberculosis  of  a  kidney,  there 
are  seen,  in  its  pelvis  or  in  the  ureter,  inflammatory  changes  which,  on  micro- 
scopic examination,  do  not  present  evidences  of  tuberculosis;  and  Kapsam- 
mer  thinks  that  these  are  the  lesions  which  heal  after  the  removal  of  the 
diseased  organ,  as  he  does  not  believe  that  removal  of  a  tuberculous  kidney 
would  cause  tuberculous  lesions  of  the  ui'eter  to  undergo  healing.  Tuberculosis 
of  the  pelvis  as  well  as  of  the  m'eter  may  be  found  in  all  degrees,  from  a  few 


Fig.  40. — The  Illustration  Represents  the  Interior  of  the  Same  Kidney  as  tliat  sho\^^l  in  Fig.  48. 
The  organ  has  been  laid  open  in  such  a  manner  as  to  show  the  numerous  tuberculous  cavities  empty- 
ing into  the  pelvis.     (After  Kapsammer.) 


tubercles  in  the  mucosa  to  an  extensive  invasion  of  all  the  coats  and  even  of 
the  siuToundmg  tissues.  Tliis  disease  may,  and  usually  does,  lead  to  a  nar- 
rowing or  even  to  complete  obliteration  of  the  lumen  of  the  m-eter,  either  by 
reason  of  the  large  amount  of  tuberculous  tissue  in  its  walls  or  by  the  con- 
traction of  the  fibrous  tissue  in  cases  in  which  healing  of  a  lesion  has  begun  to 
take  place.  Ulceration  of  the  ureteral  walls  also  frequently  occurs,  and,  where 
this  is  combined  with  the  obstruction  lower  dowai,  sac-like  dilatations  of  the 
ureteral  lumen  may  be  found.     Very  occasionally,  the  tuberculous  ureter  is 
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so  thickened  that  it  may  be  palpated  tlii'oiigh  the  abdominal  wall;  and  also, 
as  the  inflammatory  changes  tend  to  shorten  the  ureter,  its  orifice  in  the  blad- 
der is  di'awn  up,  thus  producing  the  crater-like  appearance  of  this  opening  often 
observed  tln^ough  the  cystoscopy 

A  kidney  which  is  the  subject  of  advanced  and  extensive  tuberculosis,  even 
when  a  large  pyonephrosis  has  resulted,  may  not  give  rise  to  any  local  or  sub- 
jective symptoms,  and  may  not  even  be  palpable,  but  usually  tuberculous 
infection  of  the  kidney  of  whatever  type  causes  a  feeling  of  dull  pain  in  the 
lumbar  region  of  the  affected  side,  and  this  is  often  most  marked  when  the 
patient  is  in  bed,  and  in  women  it  may  be  markedly  increased  during  the  men- 
strual period.  The  patient  will  often  complain  of  a  severe  pain  in  the  region  of 
the  affected  kidney  before  the  urine  has  come  to  show  any  abnormality.  The 
pain  caused  by  tuberculosis  of  the  kidney  may  extend  to  the  bladder,  across  to 
the  other  kidney,  or  upward  toward  the  shoulder  blade.  Only  in  a  few  cases  is 
the  diseased  organ  palpable  or  tender,  and,  even  when  tuberculosis  of  the  kidney 
is  suspected,  the  palpable  one  must  not  immediately  be  judged  to  be  the  offender, 
as  it  may  prove  to  be  the  sound  organ  which  has  undergone  compensatory  hyper- 
trophy. The  extension  of  tuberculosis  to  the  ureter  does  not  give  rise  to  any 
special  symptoms  referable  to  this  organ,  save  that  it  may  be  tender  on  pressm'e 
and,  by  reason  of  the  thickening,  as  pointed  out  previously,  it  may  come  to  be 
palpable.  Gradual  blocldng  of  a  m*eter  by  tuberculosis  escapes  notice,  but  the 
sudden  stoppage  of  a  patent  canal  produces  an  acute  pyonephrosis,  with  its 
accompanying  symptoms. 

Frequency  of  micturition  has  often  been  noticed  in  cases  of  tuberculosis 
of  the  kidney  in  which  the  bladder  still  remained  free  from  any  trace  of  this 
disease,  and  a  satisfactory  explanation  of  this  symptom  has  not,  up  to  the  present, 
been  forthcoming.  Polym'ia  is  almost  always  present,  is  often  especially  marked 
during  the  early  stages,  and  is  due  cliiefly  to  the  accompanying  interstitial  ne- 
plu'itis,  but  also  possibly  to  the  fact  that,  where  there  is  tuberculosis  of  the  kidney 
proper,  there  is  also  likely  to  be  more  or  less  involvement  of  the  pelvis  of  this 
organ  or  of  the  m^eter,  as  described  previously,  with  partial  retention  of  the 
urine  in  the  kidney  pelvis — conditions  which  lead  to  pressure-atrophy  of  the 
tubules  in  the  pyramids  and  ultimately  to  an  interference  with  the  water- 
absorbing  portion  of  the  kidney.  This  retention  of  the  mine  in  the  kidney 
pehds  may  also  be  caused  by  the  fact  that  the  frequency  of  micturition  inter- 
feres with  the  normal  rhythmic  contractions  of  the  ureter. 

Albumin  is  almost  always  present  in  the  urine  in  cases  of  kidney  tuberculosis, 
but  is  usually  scanty  in  amount  and  does  not  in  any  way  indicate  the  severity 
or  the  extent  of  the  disease.  Where  only  one  organ  is  affected,  the  urine  from 
the  other  may  show  a  slight  albuminuria,  but  this  is  comparable  to  that  seen 
in  cases  of  advanced  tuberculosis  in  other  parts  of  the  system  and  usually  dis- 
appears when  the  offending  kidney  is  removed. 

Pus  is  almost  constantly  present  in  the  urine  of  patients  who  have  tuberculous 
kidneys,  except  in  the  late  stages  of  chronic  cases,  where  the  kidney  has  ceased 
to  functionate.     Sometimes  the  amoinit  of  pus  is  so  scanty  as  to  produce  only 
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a  slight  cloudiness ;  then  again  it  may  be  so  abundant  as  to  form  a  large  deposit, 
while  in  still  other  cases  it  varies  greatly  in  amount  from  time  to  time. 

Hirmaturia  has  been  found  in  only  one-third  of  all  the  cases  of  kidney 
tuberculosis,  but  it  is  sometimes  so  severe,  even  while  there  is  only  a  very  small 
area  of  disease  in  the  organ,  as  to  necessitate  a  nephrectomy;  and  Kapsammer 
thinks  that  the  greater  number  of  cases  of  the  so-called  essential  renal 
ha'matm'ia  are  in  reality  instances  of  kidney  tuberculosis.  The  reaction  of  the 
urine  in  the  early  stages  of  this  disease  is  almost  invariably  acid,  but,  as  the 
disease  progresses,  it  may  become  alkaline,  owing  to  an  infection  of  the  urine 
by  other  micro-organisms. 

Very  rarely,  a  phosphaturia  is  observed  in  kidney  tuberculosis,  and,  even 
when  it  is  present,  it  is  probably  safe  to  assume  that  the  condition  developed 
prior  to  this  infection. 

Fever  is  usually  absent  if  there  is  not  a  mixed  infection,  and  the  heart  does 
not  tend  to  hypertrophy  nor  the  blood-pressure  to  become  increased. 

At  present,  renal  tuberculosis  is  a  very  frequentl}^  overlooked  disease. 
Kapsammer  points  out  that,  during  the  ten  years  from  1897  to  1907,  in  the 
Vienna  General  Hospital,  there  came  to  post-mortem  examination  191  cases  of 
this  disease,  and,  of  these,  only  two  were  correctly  diagnosed,  and  four  partially 
so,  while  in  185  the  disease  was  not  even  suspected,  and,  of  these,  67  were  still 
one-sided  processes.  Nearly  all  these  cases  had  been  under  treatment  for  years, 
diu'ing  which  period  of  time  they  were  looked  upon  as  cases  of  simple  chronic 
cystitis,  and  the  question  of  their  being  of  a  tuberculous  nature  had  not  even 
been  considered. 

The  final  diagnosis  of  kidney  tuberculosis  must  always  rest  on  the  demon- 
stration of  tubercle  bacilli  in  the  urine,  and  careful  search  of  numerous  slides 
of  the  urinary  sediment,  well  stained,  will  almost  always  show  them  to  be 
present.  Smegma  bacilli  and  acid-fast  streptothrix  are  occasionally  mistaken 
for  tubercle  bacilli.  In  women  the  urine  to  be  examined  should  always  be  ob- 
tained by  a  catheter,  and  in  men  the  glans  should  be  carefully  cleansed  just 
l^revious  to  mictm'ition  and  the  first  portion  of  the  urine  passed  should  be 
rejected.  Even  after  these  precautions  the  stained  slides  of  the  urinary  sedi- 
ment, after  being  competely  decolorized  by  acid,  should  remain  in  alcohol  for 
a  short  period. 

After  tubercle  bacilli  have  been  proved  to  be  present  in  the  urine,  an  endeavor 
should  be  made  to  determine  the  chief  and  probably  also  the  primary  site  of 
the  disease..  This  is,  from  the  clinical  signs  and  symptoms,  relatively  easy  in 
the  advanced  cases,  but,  where  the  disease  has  made  only  slight  progress,  it 
is  often  a  matter  of  great  difficulty.  The  bladder  should  first  be  carefully  ex 
amined  by  the  cystoscope  to  see  if  its  lining  show^s  any  tubercles  or  tuberculous 
ulceration.  The  orifices  of  the  ureters  especially  should  be  carefully  examined, 
as  their  appearance  will  often  indicate  a  kidney  or  a  m-eteral  tuberculosis,  as 
shown  by  marked  congestion,  by  ulceration,  or  by  the  crater-like  appearance 
previously  described.  Since  it  is  now  generally  agreed  that,  in  the  vast  majority 
of  the  cases  of  tuberculosis  of  the  m'inary  tract,  the  primary  lesion  will  be  found 
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ill  one  or  the  other  kidney,  catheterization  of  both  ureters  is  indicated.  By 
this  means  one  may  not  only  determine  whether  one  or  both  kidneys  are  in- 
volved, but  ma}^  also,  with  ihe  aid  of  a  phlorizidin  or  an  indigo-carmine  test, 
or  by  cryoscopy,  gain  a  fairly  correct  idea  of  the  functional  capacity  of  both 
kidneys.  This  knowledge  of  the  functional  conchtion  of  both  organs  is  neces- 
sary in  determining  the  future  treatment  of  the  case. 

Up  to  the  ]3reseiit  time  only  very  rare  instances  of  the  spontaneous  healing 
of  a  tuberculous  kidney  have  been  brought  forward,  although  healing  processes 
— such  as  the  formation  of  fibroid  areas,  the  excessive  growth  of  fatty  tissue, 
or  the  calcification  of  a  tuberculous  mass — ai'e  frequently  seen.  It  must  there- 
fore be  admitted  that,  so  far  as  one  can  judge,  tuberculosis  of  a  kidney,  if  un- 
treated, usually  leads  ultimately  to  death.  Since,  as  is  well  known,  there 
is  no  di'ug  the  administration  of  which  is  certain  to  result  in  the  healing  of  a 
tuberculous  focus  in  the  body,  and  since  the  therapeutic  uses  of  the  various 
forms  of  tuberculin  are  at  present  in  the  experimental  stages,  the  only  rational 
and  effective  method  of  treating  one-sided  kidney  tuberculosis  consists  in  re- 
moving the  affected  organ  with,  as  far  as  possible,  any  surrounchng  diseased 
tissue.  Before  this  procedure  is  carried  out  the  other  kidney  must  be  proved 
to  be  capable  of  performing  sufficient  work  for  the  needs  of  the  body.  The 
ideal  condition  for  nephrectomy  is  that  in  which  the  disease  affects  only  one 
kidney,  the  other  and  the  remainder  of  the  urinary  tract  being  completely  sound, 
and  there  being  no  marked  tuberculous  process  in  any  part  of  the  body.  Ulcera- 
tion of  the  bladder,  with  symptoms  of  a  severe  cystitis,  is  not  a  contra-indication 
to  nephrectomy,  as  such  ulcers  are  not  alwa3"s  tul^erculous,  and,  even  if  tubercu- 
lous, they  may  heal  s])ontaneously  after  the  diseased  kidney  has  been  removed. 
A  slight  albuminmia  from  the  second  kidiie}'  is  frequently  only  a  toxic  manifesta- 
tion, and  -disappears  completely  on  removal  of  the  offending  organ.  When 
a  tuberculous  pyonephrosis  has  become  infected  by  other  pyogenic  organisms, 
as  shown  by  the  development  of  septic  symptoms,  the  removal  of  such  a  focus 
of  disease  at  once,  or  after  chaining  for  a  short  period,  is  demanded. 

The  extirpation  of  a  tuberculous  kidney  should  always  be  carried  out  by  the 
lumbar  route,  and  the  ureter  should,  as  far  as  possible,  be  removed  and  the  cut 
end  cauterized,  when  it  may  be  permitted  to  drop  back  among  the  retroperitoneal 
tissues. 

When  both  kidneys  are  affected  by  tuberculosis,  in  most  cases  no  operative 
treatment  is  of  any  avail,  except  possibly  to  relieve  sj'mptoms,  but  under 
certain  conditions  and  in  certain  cases  it  may  be  wise  to  remove  the  most 
seriously  diseased  kidney. 

The  following  series  of  cases,  which  recently  came  under  the  writer's  care, 
illustrate  the  chronic  painless  form  of  tuberculosis  of  the  kidney: — 

Case  l.^An  intelligent,  educated  young  woman,  an  undergraduate  nurse, 
28  years  of  age,  had  never  hatl  any  illness  nor  any  disturbance  of  urinary  function, 
nor — so  far  as  she  knew — any  abnormality  of  the  urine,  until  four  weeks  before 
operation,  when  signs  of  ureteral  obstruction  developed  and  the  cystoscope  showed 
that  no  urine  came  from  the  ureter  of  the  affected  side.     At  the  operation  (nephrec- 
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tomy)  the  upper  portion  of  the  ureter  was  found  to  be  almost  completely  obstructed 
by  tuberculous  disease  and  secondary  fibroid  degeneration.  There  was  only  a 
single  tuberculous  mass,  about  half  an  inch  in  diameter,  in  the  lower  pole  of  the 
kidney.  In  this  case  the  disease  in  the  ureter  seemed  to  be  farther  advanced,  and 
therefore  of  longer  standing,  than  the  focus  in  the  kidney. 

There  was  no  family  history  of  tuberculosis. 

Case  2. — Male,  aged  24,  had  never  had  any  illness  (except  syphilis  two  years 
previoush') ,  and  never  had  any  urinary  symptoms  nor  urinary  abnormality.  He 
began  to  suffer  from  pain  in  the  right  loin  eight  weeks  before  operation,  and  a 
perinephritic  abscess  developed  slowly.  Cystoscopy'  showed  absence  of  urine 
from  the  right  ureter,  and  the  urine  found  was  normal  in  quantity  and  quality. 
At  operation  the  shrunken  kidney  was  found  embedded  in  a  dense  fibrous  tissue 
and  was  removed  piecemeal  (morcellement).  It  was  definitely  tuberculous. 
Paternal  uncle  died  of  pulmonary  tuberculosis. 

Case  3. — Female,  aged  40,  domestic  servant,  had  never  had  urinary  symptoms 
nor  urinary  abnormality,  although  she  had  suffered  from  the  grippe  and  from 
rheumatism  within  the  past  year  and  a  half.  About  eight  weeks  before  operation 
there  was  noticed  in  the  left  loin  a  small  "lump,"  which  proved  to  be  a  perinephri- 
tic abscess.  The  kidney,  which  was  removed,  was  found  embedded  in  a  mass  of 
very  dense  fibrous  tissue.  It  was  simply  a  fibrous  sac,  of  about  one-third  the  size 
of  the  normal  kidney,  and  containing  putty-like  caseous  matter.  It  was  definitely 
tuberculous.     There  was  a  marked  family  historv  of  tuberculosis. 


VII.   ESSENTIAL  HEMATURIA. 

Essential  hiematuria  is  a  term  employed  to  designate  a  class  of  cases  in 
which  renal  ha^maturia  occurs  without  apparent  organic  lesion.  The  hemor- 
rhage is  free,  sometimes  profuse;  continuous  or  intermittent;  and  lasts  over 
long  periods  of  time.  It  is  usually  unilateral,  and  frequently  is  accompanied  by 
pain  of  such  a  character  as  to  lead  to  a  diagnosis  of  calculus  or  early  tuberculosis, 
although  it  is  often  described  as  painless.  Before  exact  diagnosis  of  calculus 
in  the  kidney  had  been  made  possible,  in  the  great  majority  of  cases,  by  the 
Roentgen  ray  and  m"eteral  catheterization,  many  of  these  patients  were  sub- 
mitted to  an  exploratory  operation  for  stone,  and  yet  no  lesion  was  discovered; 
and,  strangely  enough,  the  operation  was  usually  followed  by  complete  and 
permanent  cessation  of  the  hemorrhage.  But  in  some  cases  in  which  the  opera- 
tion failed  to  give  relief  or  even  seemed  to  increase  the  hemorrhage,  and  in 
which  then  the  kidney  was  removed,  no  lesion  could  be  discovered  on  the  most 
careful  examination. 

The  cause  of  this  affection  is  obsciu'e.  After  all  the  ordinary  causes  of 
renal  hemorrhages  have  been  excluded, — for  example,  traumatism,  haemophilia, 
toxaemia,  and  the  local  irritations  produced  by  tuberculosis,  inflammatory  con- 
ditions, infections,  neopla.sms,  calculus,  etc., — there  remain  many  cases  for  which 
no  cause  can  be  found.  Angioma,  early  tuberculosis,  and  obscure  inflam- 
matory changes  in  the  kidney  are  among  the  causes  to  which,  in  such  cases, 
the  affection  is  usually  attributed,  and  probably  each  one  of  them,  as  well  as 


132  AMERICAN  PRACTICE  OF  SURGERY. 

other  conditions,  operates  in  this  way.  At  any  rate,  the  clinical  fact  of  the 
common  association  of  pain  and  haematmia  in  many  cases  in  which  both  of 
these  symptoms  are  completely  relieved  by  nephi-otomy,  points  to  renal  con- 
gestion and  tension,  whatever  the  underlying  cause  may  be. 

Mr.  Hurry  Fenwick  *  reports  two  cases  in  which  he  demonstrated,  by  electric 
light,  tlii'ough  an  incision  into  the  pelvis  of  the  kidney,  a  bleeding  papilla,  which 
he  removed;  with  the  result  that  the  htematuria  was  completely  arrested.  After 
a  minute  examination  of  both  specimens,  he  thus  described  the  part  removed : — 
"There  was  no  evidence  of  growth,  but  there  was  a  congestion  of  the  vessels, 
with  extravasation  of  blood  and  an  increase  in  the  cellular  stroma."  In  both 
cases  the  hemorrhage  had  been  profuse  and  was  not  accompanied  by  pain.  In 
this  connection  the  history  of  the  following  case  is  instructive : — 

A  young  woman,  aged  32,  during  an  attack  of  "grippe,"  had  a  troublesome, 
dull,  aching  pain  across  the  loins  for  about  one  month.  She  recovered  from  this, 
but,  whenever  she  caught  cold,  the  pain  would  return  for  a  day  of  two.  Thirteen 
months  later,  she  had  a  more  severe  attack,  which  persisted  and  caused  her  to 
abandon  her  course  of  training  in  the  hospital  training  school,  where  she  was  an 
undergraduate  nurse.  This  attack  subsided  in  about  three  months,  but  one  month 
later  she  had  another  attack  of  influenza,  during  which  she  began  to  have  some  fre- 
quency of  micturition  and  passed  urine  which  seemed  to  be  composed  of  almost  pure 
blood.  The  bleeding  continued  from  September  19th  until  November  16th  (1904), 
when  she  entered  the  hospital.  She  was  anaemic  and  was  passing  large  quantities 
of  blood,  intimately  mixed  with  the  vu'ine,  and  some  clots.  She  still  complained 
of  a  dull  pain  across  the  loins  and  also  of  a  definite  pain  which  she  referred  to  the 
region  of  the  right  kidne}'  and  which  extended  down  along  the  course  of  the  ureter. 
No  evidence  of  stone  or  tuberculosis  could  be  discovered.  The  kidney  was  ex- 
posed in  the  loin,  delivered  out  of  the  wound,  and  incised  along  the  cortex  down 
to  the  pelvis,  but  nothing  was  found  that  might  account  for  the  hemorrhage. 
The  bleeding  into  the  bladder  continued  more  or  less  intermittently  and  was  at 
times  so  severe  as  to  produce  signs  of  syncope.  Twenty-two  days  later,  the  kidney 
was  removed  and  subjected  to  the  closest  pathological  examination,  but  nothing 
abnormal  was  found  except  such  changes  as  might  fairly  be  attributed  to  the 
previous  operation.  She  recovered  promptly  and,  when  seen  six  years  later,  was 
the  picture  of  health.  She  reported  that  she  had  not  had  any  trouble  during 
this  long  period. 

Although,  so  far  as  the  writer  is  aware,  there  are  no  statistics  relating  to 
this  subject,  he  has  been  impressed,  in  reading  the  reports  of  these  cases,  as  well 
as  in  considering  such  cases  as  have  come  under  his  personal  observation,  by 
the  large  proportion  of  female  patients  among  those  who  have  been  treated  for 
this  condition. 

VIII.   TUMORS  OF  THE  KIDNEY. 

The  kidney  is  frequently  the  site  of  new-gi'owths.  They  may  spring  from 
the  organ  itself  or  from  the  tissues  immediately  surrounding  it,  and,  while  a 
certain  proportion  of  them  are  inflammatory,  there  remains  a  large  class  com- 

*  British  Medical  Journal,  vol.  i.,  1900. 
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posed  of  the  true  tumors  of  this  organ,  besides  those  in  which  inflammation 
plays  a  doubtful  role. 

The  true  tumors  of  the  kidney  may  have  their  origin  in  the  parenchyma, 
in  the  pehds,  in  the  capsule,  or  in  the  tissues  immecUately  smTounding  it,  whence 
they  extend  into  the  organ.  This  last  class  is  often  termed  the  peru-enal  or  the 
pararenal  group,  but  these  growths  are  properly  included  with  the  kidney  tumors. 
Renal  tumors  appear  to  be  more  frecjuent  in  men  than  in  women,  or,  rather,  the 
siu'geon  is  more  frecjuently  consulted  by  the  former  for  this  condition,  probably 
because  the  larger  abdomen  in  the  female  permits  a  tumor  to  exist  with  less 
discomfort,  and  also  because  h?ematuria  is  earlier  noted  as  an  alarming  symptom 
by  the  male.  They  are  found  most  frequently  in  children  and  in  adults  over 
thirty  years  of  age,  while  the  period  of  adolescence — the  period  at  which  tuber- 
culosis is  most  common — is  relatively  free.  Occasionally  tumors  of  the  kidney 
develop  dming  fcetal  life,  and  then  they  may  be  so  large  as  to  hinder  or  prevent 
delivery. 

PatholoCxY.— Tumors  of  the  kidney  may.  from  a  pathological  point  of  view, 
be  roughly  divided  into  three  groups.  The  first  group  comprises  those  which 
take  their  origin  from  the  cells  of  the  adult  or  foetal  kidney,  and  they  are  often 
referred  to  as  the  homologous  new-growths  of  the  kidney.  The  second  group 
comprises  those  wdiich  take  their  origin  from  the  cells  or  tissues  which  do  not 
belong  to  the  foetal  or  adult  kichiey,  but  which  have  been  included  in  this  organ 
diu'ing  its  development.  They  are  often  therefore  termed  the  heterologous 
new-growths  of  the  kidney.  The  third  group  comprises  those  enlargements 
of  the  organ  which  are  tumors  in  a  clinical  sense  only,  while,  from  a  pathological 
view-point,  they  are  retention  cysts,  due  to  a  non-patency  of  the  tubules. 

Group  1. — The  tumors  of  the  fii'st  group  may  be  subdivided  into  benign 
and  malignant,  and  each  of  these  subdivisions  again  into  those  of  connective- 
tissue  and  those  of  epithelial  origin. 

The  benign  connective-tissue  tumors  are  represented  by  small  fibromata, 
which  usually  lie  in  or  just  l^eneath  the  capsule;  by  lipomata  and  fibro-lipomata 
or  myo-lipomata,  which  also  tend  to  be  closely  connected  with  the  capsule ;  and 
by  angiomata.  The  fibromata  and  lipomata  and  then*  mixed  forms  are  usually 
very  small,  and  give  rise  neither  to  subjective  nor  to  objective  signs  nor  to  symp- 
toms. At  times,  however,  large  tumors  of  similar  structure  are  found  in  the 
kidneys,  but  these  are  generally  thought  to  come  from  parts  of  the  fatty  or  fibrous 
capsule  which,  thi'ough  misplacement,  have  found  then-  way  into  the  kidne}'  sub- 
stance and  are  therefore  heterologous  tumors  of  tliis  organ.  The  angiomata 
may  develop  on  the  inner  wall  of  the  pehis,  and  under  these  conditions,  even 
though  they  be  small,  they  may  give  rise  to  such  extensive  and  continuous 
bleeding  as  to  necessitate  a  nephrectomy. 

The  benign  epithelial  tumors  of  the  kidney  are  represented  by  the  papillomata 
of  the  pehas  and  the  adenomata  of  the  parenchyma.  These  true  adenomata 
must  be  distinguished  from  the  multiple  small  tumors  of  almost  similai'  structure 
which  are  found  in  old  fibroid  kidneys,  and  which  are  to  be  looked  upon  as  of 
the  natm'e  of  a  localized  compensatory  hypertrophy.     The  true  adenomata  are 
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usually  of  small  size,  but  may  at  times  be  as  large  as  a  closed  fist,  and  they  always 
possess  a  well-defined  fibrous  capsule.  Their  minute  structm-e  may  be  that  of 
a  tubular  or  of  a  papillary  adenoma. 

Under  the  malignant  connective-tissue  tumors  are  found  the  round-celled  or 
the  spindle-celled  sarcomata,  which  are  very  rare.  They  constitute  a  group  of 
tumors  which  are  supposed  to  take  theu*  origin  from  endothelial  cells,  and 
are  therefore  termed  endotheliomata  or  peritheliomata.  An  endothelioma  is 
derived  from  cells  that  line  capillaries,  and  in  its  minute  structure  it  shows 
numerous  small  l3lood-filled  spaces,  smTounded  by  layers  of  large  clear  cubical 
to  columnar  cells,  while  a  perithelioma  is  derived  from  the  cells  which  line  a 
perivascular  lymph  space,  and  which  therefore  shows  in  its  minute  structiu-e 
numerous  small  capillaries  provided  with  the  usual  flat  endothelial  wall,  but 
having,  inunediately  upon  and  outside  this  wall,  numerous  layers  of  cells  similar 
to  those  found  in  the  endotheliomata.  However,  both  arrangements  of  cells 
in  their  relation  to  the  ca]iillaries  may  be  found  in  the  same  tumor.  These 
tumors,  in  theu'  gross  and  minute  structure,  resemble  the  hypernephromata, 
and  by  some  observers  are  thought  to  belong  to  this  class. 

The  carcinomata  constitute  the  malignant  epithelial  tumors,  and  appear 
in  two  forms.  One  is  a  rapidly  growing  tumor,  which  soon  extends  through- 
out the  organ  and  leads  to  a  marked  increase  in  its  size,  while  the  other  is  a 
more  slowly  growing  form,  which  apparently  infiltrates  the  kidney,  producing 
only  small  nodules,  and  often  failing  to  cause  any  noticeable  increase  in  the  size 
of  the  organ. 

Group  2. — The  tumors  of  the  second  group  cannot,  as  is  feasible  in  the 
case  of  the  first  group,  be  subdivided  into  benign  and  malignant,  for,  if  they 
are  not  all  malignant  from  the  fu'st,  they  at  least  show  a  tendency  to  undergo 
malignant  degeneration.  The  least  malignant  of  these  are  the  large  fatty 
tumors  of  the  kidney  which  develop  in  or  just  beneath  the  capsule.  Be- 
sides the  true  fat  cells  these  growths  show  developing  fibrous-tissue  cells, 
which  may  be  of  so  embryonic  a  type  as  to  cause  them  to  be  looked 
upon  as  sarcoma  cehs,  and  they  almost  always  show  a  certain  amount  of 
smooth-muscle  tissue,  occasionally  some  myxomatous  tissue.  This  admixtm'e 
of  cells  in  these  growths  is  accounted  for  by  their  origin,  which  is,  as  shown 
by  Mueller,  from  small  jjortions  of  the  true  fatty  capsule  which  have  pushed 
their  way,  after  the  manner  of  a  hernia,  into  the  organ  during  its  develop- 
ment; and  thus  t'he  tumors  show  the  fatty,  fibrous,  and  smooth-muscle  cells 
which  exist  in  these  small  masses. 

These  tumors  frequently  show  rapid  growth  and  reach  a  large  size,  but  they 
are  always  encapsuled  and  do  not  infiltrate,  but  merely  destroy  by  compression 
the  siUTounding  kidney  tissue.  They  never  give  rise  to  metastases,  but  may 
be  multiple,  and  are  frecjuently  found  in  kidneys  which  show  some  congenital 
abnormality  of  development;  and  they  are  termed  lipomata,  fibro-lipomata, 
myo-lipomata,  etc.,  according  to  the  types  of  cells  that  enter  into  their  formation. 
They  are  to  be  distinguished  from  the  small  benign  tumors  which  have  already 
been  described  and  which  ai'e  known  bv  similar  names. 
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In  1883  Grawitz*  pointed  out  that  many  of  the  small  fatty-looking  tumors 
that  were  frequently  found  in  the  cortex  of  the  kidney  dm'ing  post-mortem 
examinations  were  small  portions  of  the  adi'enal  cortex  which  had  apparently 
been  included  in  this  organ  during  its  development,  and  he  also  showed  that 
many  of  the  large  fatty-looking  tumors  of  the  kidney  of  hitherto  unex- 
plained origin  were  due  to  a  growth  of  these  small  masses.  He  gave  to 
these  tumors  the  name  '^struma  lipomatodes  aberrata  renis,"  which  has  been 
replaced  at  the  present  time  by  the  more  convenient  name  "hypernephroma," 
as  suggested  by  Lubarch.f  Stoerk  |  has  recently  denied  the  adrenal  origin  of 
these  tumors.     (Plate  LV.) 

The  hyperneplii'omata,  as  indicated  above,  vary  considerably.  At  one  end 
of  the  scale  we  find  tumors  composed  of  a  group  of  cells  resembling  exactly,  in 
their  morphology  and  in  their  relation  to  their  blood-vessels,  those  of  the  adrenal 
cortex,  and  remaining  latent  throughout  life;  at  the  other,  rapidly  growing,  very 
malignant  tumors,  the  minute  structure  of  which  may  still  be  similar  to  that  of  the 
adrenal,  but  may,  especially  at  the  rapidly  growing  border  or  in  a  metastasis, 
come  to  resemble  that  of  a  carcinoma  or  a  sarcoma.  Again,  a  rapidly  growing 
hyperneplii-oma  may  at  any  period  of  its  growth  become  latent,  and  remain  so 
tlu'oughout  life,  but,  on  the  other  hand,  a  hypernephroma,  which  is  apparently 
latent,  may  give  rise  to  a  metastasis  in  a  distant  part  of  the  body,  without  thei^e 
l)eing  at  any  time  clinical  evidence  of  a  tumor  of  the  kidney. 

The  hypernephromata,  even  when  rapidly  growing,  have  a  firm  fibrous  cap- 
sule which  sends  septa  into  the  interior  of  the  tumor,  thus  producing  a  lobulated 
appearance.  The  tumor,  on  section,  shows  a  soft  frial3le  material,  of  a  color 
varying  from  yellow  to  brown,  which  often  exhibits  large  hemorrhages.  In 
their  minute  structure  these  tumors  show  a  network  of  fine  capillaries,  with  the 
meshes  between  them  filled  with  large  clear  cells,  which  contain,  if  examined 
in  their  fresh  state,  fat  or  glycogen  globules.  At  times  the  tumor  cells  are 
columnar  and  stand  on  the  capillaries  at  right  angles  to  them,  thus  producing 
a  perivascular  or  perithelial  arrangement  which  has  caused  these  tumors  to  be 
termed  ' '  peritheliomata. ' ' 

All  hypernephromata  appear  to  have  a  capacity  for  malignant  gTow^th, 
although  they  may  exist  for  years  as  benign  tumors,  and  the  microscopical  picture 
shown  by  a  hypernephroma  which  has  taken  on  an  active  malignant  growth  may 
be  identical  with  that  shown  by  one  which  will  remain  a  benign  tumor  tliroughout 
life.  This  adds  to  the  difficulty  of  determining  when  a  hypernei^liroma  has 
become  malignant,  for  the  haematuria  which  some  observers  have  taken  to  be 
the  earliest  sign  of  malignancy,  is  not  a  constant  sign,  and  may  be  entirely 
absent  where  the  tumor  has  infiltrated  widely  and  has  produced  metastases. 
Degenerative  changes,  such  as  large  areas  of  necrosis  or  large  hemorrhages,  are 
very  frequently  seen  in  these  tumors,  and  sometimes  almost  all  the  grow^th 
may  be  discharged  tln-ough  the  ureter,  only  a  sac  filled  with  blood  being  left  be- 

*  Virchow's  Archiv,  Bd.  93,  1883. 
t  Virchow's  Archiv,  Bd.  135,  1894. 
t  Arch.  f.  klin.  Chir.,  Bd.  87,  S.  893,  1908. 
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hind.  The  wall  of  this  sac  is  composed  of  fibrous  tissue  and  upon  its  siu-face 
a  few  small  tumor  nodules  may  still  be  seen.  In  some  cases,  the  wall  of  the 
tumor  remaining  intact,  the  degenerated  matei'ial  may  become  liquefied,  and 
then  the  tumor  will  appear  as  a  large  cyst,  which  is  often  mistaken  for  a  simple 
retention  cyst  of  the  kidney.  Other  malignant  tumors  of  the  kidney  may  show 
similar  changes,  but  they  are,  beyond  cjuestion,  seen  most  frequently  in  these 
growths. 

Hyperneplii'omata  are  without  doubt  the  most  common  of  the  malignant 
tumors  of  the  kidney  found  in  the  adult,  and  hospital  statistics  generally  cor- 
respond with  those  of  the  Royal  Victoria  Hospital,  in  which  institution  sixty- 
fom'  per  cent  of  all  the  malignant  tumors  of  the  kidney  in  adults  under  the 
writer's  care  have  proved  to  be  of  this  nature. 

A  third  form  of  the  heterologous  tumors  of  the  kidney  is  found  almost 
exclusively  in  infants  or  young  chikhen.  These  tumors  are  composed  chiefly  of  a 
very  sarcoma-like  mass  of  moderate-sized  round  cells,  with  irregularly  scattered, 
small,  gland-like  structures,  which  consist  at  times  of  a  solid  double  column 
of  cells  that  are  poorly  differentiated  from  the  surrounding  sarcoma-like  tissue, 
but  which  again  may  consist  of  a  tube  of  cubical  or  columnar  cells,  with  a  definite 
lumen,  and  with  a  clear  line  of  demarcation  between  it  and  the  surrounding 
tissue.  This  latter  condition  is  always  best  shown  in  the  older  portions  of  the 
tumor.  The  blood-vessels  are  numerous  and  thin-walled,  but  have  no  special 
relation  to  any  group  of  the  tumor  cells.  Very  frecjuently  these  tumors  contain 
smooth-muscular  and  myxomatous  tissue,  and  occasionally  striated  muscle 
cells,  cartilage,  and  bone,  and  it  is  owing  to  this  admixture  that  they  are  con- 
sidered mixed  growths.  They  are  also  occasionally  found  in  the  foetus,  and 
there  has  been  reported  one  instance  in  which  it  was  found  in  a  boy  aged 
eighteen.  Tumors  of  this  variety  are  large,  rapidly  growing,  and  very 
malignant;  they  often  appear  to  develop  simultaneously  in  both  kidneys, 
and  usually  beneath  the  capsule,  as  this  structm'e  is  generally  found  f?tretched 
over  the  tumor  and  containing  very  numerous  widely  dilated  veins.  These 
tumors  do  not  possess  a  well-defined  fibrous  capsule,  but  are  smTounded  by  a 
rather  thin  layer  of  fibrous  tissue  that  probably  owes  its  origin  to  inflammatory 
changes  in  the  surrounding  kidney  substance,  which  they  destroy  by  compres- 
sion rather  than  by  infiltration.  They  very  rarely,  if  ever,  give  rise  to  metastasis 
in  the  regionary  lymph  nodes,  but  show  a  great  tendency  to  grow  through  the 
walls  of  the  blood-vessels  into  their  lumen,  and  small  portions  of  these  masses 
may  be  broken  off  and  carried  by  the  blood  stream  to  the  lungs,  where  secondary 
growths  will  then  develop.  If  excised,  these  tumors  recur  rapidly  in  situ. 
Birch-Hirschf eld  *  has  pointed  out  that  these  new-growths,  which  in  their 
minute  structure  show  the  mixtm'e  of  poorly  formed  glands  and  a  very  exten- 
sive sarcoma-like  stroma  or  interglandular  matrix,  resemble  very  closely  the 
early  Wolffian  body,  and  he  therefore  judges  that  they  take  their  origin 
from  rests  of  this  structure  which  have  been  included  in  the  kidney  during 
its  formation,  just  as  happens  in  the  case  of  portions  of  the  adrenals  which 

*  Beilage  fiir  allg.  Path,  und  path.  Anat.,  Bd.  24,  1898. 
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The  upper  figure  shows  a  kidney  which  has  been  laid  open  by  an  incision  along  the  convex  border 
in  its  long  diameter.  It  will  be  seen  that,  in  the  upper  two-thirds  of  the  kidney,  the  normal  structure 
has  been  replaced  by  a  large,  round,  encapsuled  mass.  This  mass,  which  measured  about  four  inches 
in  diameter,  had  a  dry,  grajash  appearance  on  section.  A  microscopical  examination  showed  it  to 
be  a  typical  hj'pemephroma, — that  is,  a  tumor  composed  of  cells  markedly  resembhng  those  from  the 
cortex  of  the  adrenal. 

The  lower  figure  shows  the  same  kidney  unopened.  The  relations  of  the  encapsuled  mass  of  new- 
growth  to  the  normal  kidney  substance  are  well  shown. 
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later  give  rise  to  hyperneplii'omata.  Muus,*  however,  tliinks  that  these 
tumors  resemble  more  closely  the  structm-e  of  an  early  foetal  kidney,  and  he 
thinks  that  they  have  their  origin  in  rests  of  tliis  organ,  while  Wilms  f  claims  that 
all  the  cells  and  structures  found  in  these  tumors  are  the  result  of  a  special  develop- 
ment of  common  mother  cells,  which  he  thinks  are  represented  by  the  myxoma- 
like  tissue.  He  then  claims  that  this  myxoma-like  tissue  represents  mesodermal 
cells  from  a  portion  of  a  very  early  embryo  which  would  later  develop  to  form 
both  the  proneplifon  and  the  mj'otone,  and  that  these  cells,  from  some  cause 
as  yet  unknown,  have  lost  their  organic  connection  with  their  surroundings 
and  remain,  for  a  certain  length  of  time,  as  so-called  "rests,"  and  then  later, 
owing  to  some  stimulus,  take  on  rapid  independent  growth  and  so  produce  a 
tumor  which  will  contain  the  different  types  of  tissue  which  they  would  have 
])roduced  if  they  had  remained  in  normal  organic  connection  with  the  embryo. 
Thus,  part  of  the  cells  develop  along  the  lines  of  the  Wolffian  body,  while  others 
of  the  cells  go  to  form  muscle  tissue,  cartilage,  and  bone.  The  strongest  sup- 
port for  this  view  is  to  be  found  in  the  fact  that  the  metastases  of  these  tumors 
often  show  the  same  admixture  of  different  types  of  tissue  as  were  found  in 
the  original  tumor,  l)ut  Birch-Hu'schfeld's  \'iew — that  these  growths  come 
from  rests  of  the  Wolffian  body,  and  that  the  cartilage  and  bone  are  due  to 
metaplasia  of  the  connective  tissue — has  been  the  most  widely  accepted;  and, 
as  a  convenient  term,  Birch-Hirschfeld  has  given  to  these  growths  the  name 
"adenosarcoma."  These  tumors  were  often  previously  looked  upon  as  forms 
of  cancer,  and  this  accounts  for  the  statement,  frequently  met  with  in  the  older 
text  books,  that  carcinomata  of  the  kidney  are  frequently  found  in  chikb-en. 

Group  3. — The  third  and  last  grou})  of  kidney  tumors  might  probably  be 
better  described  as  alterations  in  the  form  and  structure  of  these  organs  due  to 
disturbances  of  development,  in  which  disturbances  inflammatory  processes 
may  play  a  part.  The  group  is  composed  of  the  true  cysts  of  the  kidney,  that 
is,  cysts  not  due,  as  has  been  shown  above,  to  degenerative  processes  in  the 
tumor.  These  true  cysts  may  appear  as  a  single  large  or  small  cyst  in  an  other- 
wise unaltered  organ.  This  form  of  cyst  is  lined  by  a  single  layer  of  flattened 
epithelium,  and  contains  a  weak  albuminous  fluid  or  colloid  material.  The 
cyst  is  probably  produced  by  the  gradual  distention  of  a  kidney  tubule,  the 
normal  outlet  of  which  has  either  never  been  open  or  has  probably  become 
secondarily  closed  by  inflammatory  processes.  All  the  different  stages  are  seen, 
from  this  solitary  cyst  to  a  condition  in  which  the  proper  kidnej^  tissue  is  almost 
completely  replaced  by  a  large  number  of  cysts  of  var\dng  size,  lined  with  flat- 
tened epithelium  and  filled  with  a  clear  or  blood-stained  weakly  albuminous 
fluid. 

The  condition  of  multiple  cyst-formation  is  frequently  found  in  the  infant, 
and  at  times  m  the  foetus,  and  from  this  it  has  received  the  name  of  "congenital 
cystic  kidney."  (Fig.  50.)  It  almost  always  affects  both  kidneys,  and  although, 
as  above  stated,  it  is  found  mainly  in  infants  and  young  children,  it  may  first 

*  Virchow's  Archiv,  Bd.  1.5.5,  1899. 

t  "  Die  MischgeschwTielste  der  Xiere,"  Leipzig,  1899. 
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manifest  itself  in  adult  life  b}'  an  enlargement  of  one  or  both  organs.  Here 
the  condition  was  probably  present  at  the  time  of  bii'th,  and  the  enlargement  of 
the  organ  is  due  to  an  increase  in  the  size  of  the  individual  cysts  and  not  to  new 
cyst-formation. 

These  multiple  cysts,  just  as  is  l)elievcd  to  be  true  of  the  ordinary  cyst,  are 
generally  thought  to  be  dilated  kidney  tubules,  the  outlets  of  which  were  blocked 
during  fa'tal  life.     Other  theories  attribute  tliis  condition  to  inflammation  of 


Fig.  50. — Congenital  Cystic  Kidney.     The  organ  has  been  sectioned  for  the  purpose  of  showing 
the  distribution  of  the  cysts.     (From  the  Author's  collection.) 


the  pelvis  of  the  kidney  or  the  i^apilhe  during  foetal  life,  to  failure — through 
some  developmental  error — of  the  convoluted  and  straight  tubules  to  become 
normally  joined,  to  multiple  cystic  adenomata,  etc. 

Changes  Produced  in  the  Kidney  PARENCHY.^L\  m'  the  New-Groavths. — 
Carcinoma  is  the  only  growth  which,  from  the  beginning,  infiltrates  and  destroys 
the  kidney  parenchyma.  Almost  all  the  remaining  growths  are,  in  their  early 
stages  at  least,  surrounded  by  a  more  or  le.ss  well-defined  fibrous  capsule,  and 
do  not  infiltrate  the  surrounding  tissue,  but,  if  the  tumor  reaches  any  size,  the 
kidney  substance  is  compressed  and  shows  inflammatory  changes,  which  con- 
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si^^t  chiefly  in  an  increased  fibrosis  of  the  interstitial  tissue,  with  at  times  tie- 
generation  of  the  tubular  epithelium.  The  free  kidney  also  often  shows  slight 
inflammatory  changes,  which  apparently  fii'st  affect  the  stroma  and  later  the 
secreting  epithelium.  The  m-ine  from  the  free  kidney,  therefore,  as  well  as 
that  from  the  one  which  is  the  seat  of  the  new-growth,  may  show  abnormalities 
due  to  this  form  of  nephritis.  These  inflammatory  changes  in  the  unaffected 
organ,  if  not  marked,  often  subside  completely  on  removal  of  the  diseased  kidney 
with  its  tumor. 

If  the  tumor  interferes  with  the  outflow  from  the  pelvis  of  the  kidne}'  a 
secondary  infection  of  the  retained  urine  is  apt  to  take  place,  and  as  a  result  there 
will  be  pyelitis  or  pyonephi-osis.  A  compensatory  hypertrophy  of  the  unaffected 
kidney  has  not  yet  been  observed. 

Metastases  of  Kidney  Tumors. — Metastases  of  kidney  tumors  usually 
occur  after  the  new-growth  has  reached  considerable  size.  The  only  exception 
is  to  be  found  in  the  ease  of  hypeniephromata,  which  often,  while  still  very  small, 
give  rise  to  new-growths  in  distant  parts  of  the  body,  especially  in  the  bones  and 
lungs. 

In  the  hypcrneplu'omata,  the  endotheliomata  and  peritheliomata,  the  sar- 
comata, and  the  so-called  embryonal  adenosarcomata,  the  transference  of  the 
growth  almost  always  takes  place  by  means  of,  or  along,  the  blood  stream, 
while  in  the  carcinomata  the  growth  spreads — as  would  be  expected — along 
the  lymph  channels,  and  shows  itself  in  the  regionary  lymph  nodes.  A^ery 
rarely,  a  portion  of  the  growth  carried  b}^  the  m'inary  stream  into  the  ureter  or 
bladder,  there  becomes  attached,  and  develops  into  a  secondary  growth. 

Actinomycosis,  syphilitic  gummata,  and  echinococcus  disea'^e  may  also 
occur  in  the  kidney. 

Symptoms  of  Kidney  Tumors. — A  tumor  of  the  kidney  freciuently,  l)ut  not 
always,  produces  a  palpable  mass  in  the  kidney  region,  and,  especially  in  chikben, 
this  mass  may  be  the  sole  evidence  of  the  new-growth,  for  at  times,  and  even 
when  the  tumor  has  given  rise  to  extensive  metastases,  neither  the  affected 
kidney  nor  the  tumor  of  the  same  may  be  palpable,  especially  if  the  latter  is 
situated  in  the  upper  pole  of  the  organ.  Occasionally  a  tumor  removed  from 
some  part  of  the  body  other  than  the  abdomen  proves  to  be  a  metastasis  from 
a  new-growth  of  the  kidney  which  has  given  otherwise  not  the  slightest  e\'idence 
of  its  presence.  Also,  it  must  not  be  forgotten  that  a  palpal^le  mass  in  the 
kidney  region  may  be  produced  by  many  other  causes  besides  a  tumor  of  neoplas- 
tic origin. 

Spontaneous  pain  in  the  region  of  the  kidney  is  only  rarely  noticed  in  the 
early  stages,  but  later,  when  the  new-growth,  by  reason  of  its  size,  comes  to 
exercise  pressure  on  the  nerves  of  the  part,  pain  is  more  common.  Occasionally 
pain  simulating  renal  colic  is  met  with  in  kidney  tumors,  and  this  is  probably 
caused  by  the  passage  of  blood-clots  or  of  small  portions  of  the  tumor 
along  the  ureter.  With  the  lapse  of  time,  especially  in  rapidly  growing 
tumors,  a  constant  pain,  probably  due  to  a  stretching  of  the  capsule,  makes 
its  appearance. 
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Hsematuria  is  found  with  varying  frequency  in  different  tumors,  but  is  niucli 
more  frequent  in  adults  than  in  chilch"en,  as  tlie  adenosarcomata,  which  con- 
stitute the  majority  of  tlie  kidney  tumors  in  childhood,  are  much  less  apt  to 
give  rise  to  bleeding  than  the  hypernephi'omata,  which  certainly  comprise  the 
majority  of  the  tumors  of  the  kidney  in  the  adult.  Kuester*  puts  the  frequency 
of  hematuria  in  adults  at  52  per  cent  and  in  children  at  15  per  cent.  The 
hapmatmia  may  be  caused  by  a  breaking  thi'ough  of  the  growth  into  the  kidney 
pelvis,  but,  as  it  occm's  also  in  pararenal  tumors,  it  may  perhaj^s  be  due  in  some 
cases  to  congestion  of  the  kidney  or  other  disturbance  of  its  cu'culation.  Stop- 
page of  the  urinary  outflow  from  the  affected  kidney  is  only  rarely  seen,  and 
it  is  due  to  the  presence  of  clots  in  the  m-eter. 

Albarran  and  Imbertj  have  also  noted  the  presence  of  incontinence  of  the 
urine  in  {patients  in  whom  there  is  a  tumor  of  the  kidney  without  involvement  of 
the  urinary  l)ladder;  but  they  have  not  fm-nished  any  explanation  of  this  very 
unusual  symjjtom. 

French  observers  state  that  a  varicocele  on  the  same  side  as  the  affected 
kidney  has  been  frequently  seen,  and  that  it  is  due  to  an  interference  with  the 
return  circulation  in  the  spermatic  vein,  but  a  varicocele  has  not  been  found 
present  in  any  of  the  cases  in  the  Royal  Victoria  Hospital,  Montreal.  Htrmato- 
nephi'osis  and  subperitoneal  h^rmatomata  have  been  found  in  cases  in  which 
there  was  a  tumor  of  the  kidney;  and  in  cases  in  which  the  new-growth  has 
produced  tlirombosis  of  the  inferior  vena  cava,  stasis  of  the  blood  in  the  lower 
extremities  has  taken  place. 

Icterus  has  been  frequently  observed  in  patients  in  whom  a  tumor  had 
developed  in  one  kidney,  and  this  symptom  is  supposed  to  be  due  to  a  direct 
or  indirect  pressm-e  on  the  common  bile-duct,  or  possibly  to  an  extensive  hemor- 
rhage. Occasionally,  in  a  patient  with  a  hypernephroma,  a  slight  brownish 
pigmentation  of  the  mucous  membrane  of  the  mouth  is  seen,  and  Chvostek  has 
pointed  out  that  kidney  tumors  appear  to  be  associated  with  an  abnormally 
low  body  temperatm"e. 

Dl-vgnosis  of  Kidney  Tumors. — The  demonstration  of  a  new-growth  of  the 
kidney,  even  when  it  has  reached  a  considerable  size,  is  often  very  difficult  and 
even  at  times  impossible.  However,  tumors  of  the  kidney  of  such  a  character 
as  to  require  sm^gical  intervention  can  usually  be  palpated,  but  rough  manipula- 
tion should  be  avoided,  as  the  hypernepliromata  and  some  of  the  other  malignant 
tumors  have  theu'  cells  arranged  in  intimate  relationship  with  very  thin-walled 
blood-vessels,  and  pressiu"e  might  force  some  of  the  tumor  cells  into  the  blood 
stream,  thus  producing  emboli  and  metastases. 

The  urine  in  cases  of  kidney  tumor,  during  the  Ijlood-free  period,  is  wholly 
normal,  save  when,  as  pointed  out  previously,  there  is  a  secondary  nepliiitis. 
This  fluid  affords  a  valuable  means  of  distinguishing  a  case  of  kidney  tumor  from 
one  of  kidney  stone  or  kidney  tuberculosis,  as  the  lu-ine  in  the  two  latter  con- 
ditions, during  the  blood-free  interval,  will  contain  a  perceptible  number  of 

*  Congress  der  Deutschen  Chirurgen,  1901. 

t  "  Les  tumeurs  du  rein,"  Paris,  1903.     (Masson,  editeur.) 
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leucocytes.  Essential  hsematiu'ia  and  that  due  to  a  primary  chronic  inter- 
stitial nepliritis  must  be  carefully  distinguished  from  a  hsematuria  due  to  a 
tumor  of  the  kidney,  and  here,  unfortunately,  the  functional  test  is  of  no  value. 
One  must  also  remember  that  malignant  growths  of  the  kidney  do  not  always 
cause  htematm'ia,  and  also  that  ha?matiu'ia  can, be  found  with  benign  tumors. 
Masses  of  the  tumor  cells,  large  enough  to  show  the  presence  and  the  nature  of 
the  kidney  tumor,  have  been  occasionally  found  in  the  m-ine,  but  this  happens 
only  in  rare  instances.  Catheterization  of  both  m*eters,  in  combination  with 
the  employment  of  the  functional  tests  of  the  kidney,  finds  a  wide  range  of 
application  in  determining  not  only  the  presence  of  a  new-growth  but  also  which 
one  of  the  two  kidneys  is  affected. 

Pre\dous  to  operation,  and  apart  from  the  metastases,  it  is  impossible  to 
foretell  with  any  degree  of  accm'acy  the  natm'e  of  the  kidney  new-growth,  and 
it  must  l^e  remembered  that  a  renal  tumor  may  coexist  with  other  ])athological 
conditions  of  this  organ,  such  as  a  renal  stone  or  renal  tuberculosis. 

Treatment  of  Kidney  Tumors. — The  small  tumors  of  the  kidney,  such  as 
the  fibromata,  the  myomata,  the  lipomata,  and  the  adenomata,  cannot  be 
diagnosed,  as  they  do  not  give  rise  to  any  signs  or  symptoms,  and  they  do  not 
requu'e  any  treatment.  The  congenital  cystic  kidneys  do  not  admit  of  any 
treatment,  l)ut  the  single  large  retention  cyst  of  the  kidney  may  be  either  com- 
pletely excised  or  it  may  first  be  stitched  to  the  skin  siu-face  and  then  opened 
and  drained  (marsupialation),  when  it  will  gradually  undergo  atrophy.  In 
all  other  forms  of  kidney  tumor  complete  removal  of  the  organ  with  its  tumor 
at  the  earliest  possible  moment  is  the  only  treatment,  and  in  dealing  with 
malignant  tumors,  or  tumors  suspected  of  malignancy,  the  surgeon  must  be 
guided  by  the  same  general  principles  which  are  applicable  to  the  treatment 
of  malignant  growths  in  other  parts  of  the  body,  and,  as  a  general  rule,  when 
a  malignant  growth  of  the  kidney  has  extended  tln'ough  the  fibrous  capsule  or 
into  the  veins,  recurrence  after  operation  is  inevitable.  The  fatty  capsule  should 
therefore  always  be  removed,  and,  whenever  possible,  the  lumbar  route  is  to  be 
preferred  to  the  al^dominal.  The  treatment  of  tumors  of  the  kidney  by  the 
various  serums  or  toxins  recommended  for  the  cure  of  malignant  growths,  or 
by  the  .r-ray  or  by  radium,  has  so  far  jjroved  as  valueless  as  it  has  in  the  treat- 
ment of  other  deep-seated  malignant  growths. 

IX.   WOUNDS  AND   DISEASES   OF  THE   URETER. 

Injuries  of  the  Ureter. — Injm'ies  of  the  ureter  are  somewhat  rare,  but  may 
occur  from  contusion;  in  which  case  the  ureter  may  be  torn  across,  usually  in 
its  upper  part,  as  in  a  case  to  which  I  have  already  referred.  (See  under  Hydro- 
neplii'osis.)  This  tube  may  also  be  ruptm"ed  or  so  contused  as  to  cause  obstruc- 
tion to  the  flow  of  mine,  or  a  localized  death  of  tissue  may  permit  of  leakage  of 
urine  into  the  siu"rounding  tissues.  Gunshot  and  stab  wounds,  which  are  rarely 
uncomplicated,  and  accidental  wounding  or  ligation  of  the  ureter  in  surgical 
operations  within  the  abdomen,  especially  upon  the  pehic  organs,  must  also 
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be  enumerated  as  causes.  The  m-eter,  furthermore,  is  sometimes  injured  in 
childbirth. 

Symptoms. — The  symptoms  of  injur}^  to  the  ureter  are  obscure  and  are  due 
mainly  to  obstruction,  when  the  symptoms  are  referable  to  the  kidney;  or  they 
are  due  to  the  escape  of  the  m'ine,  which  may  produce  in  time  a  palpable 
fluctuating  tumor.  Extravasation  of  urine  is  followed  b}^  infection  and  death 
of  tissue,  and  finally  by  m-inary  fistula. 

Lacerations  and  wounds  of  the  m"eter  (except  those  made  by  the  surgeon, 
as  for  removal  of  stones)  manifest  little  or  no  tendenc}'-  to  heal,  or,  if  the 
wound  is  of  such  a  nature  as  to  permit  of  healing,  it  is  apt  to  be  followed  by 
stricture  and  more  or  less  obstruction. 

Treatment. — The  treatment  consists  in  providing  ch-ainage  for  the  extrava- 
sated  urine,  and,  except  in  the  milder  cases,  a  plastic  operation  will  be  required. 
Should  the  latter  fail,  the  alternatives  are  neplirectomy  or  drainage  through  the 
loin. 

Ureteral  Calculus. — Except  in  rare  instances,  as  when  ijhosjjhates  arc  de- 
posited upon  a  foreign  body,  a  tumor,  or  an  ulcerated  surface,  calculi  do  not 
originate  in  the  ureter  but  are  arrested  in  their  descent  from  the  kidney.  The 
lodgment  of  calculi  in  the  ureter  is  much  more  common  than  is  generally  thought. 
It  is  stated  by  Leonard  *  that  calculi  are  found  twice  as  often  in  the  ureter  as  in 
the  kidney.  Their  arrest  in  the  ureter  may  be  temporar}^,  the  stone  passing  on 
into  the  l)ladder  after  a  time,  or  a  stone  or  stones  may  remain  in  the  ureter  for  a 
l(mg  time  without  seriously  impairing  the  health  or  usefulness  of  the  patient. 
As  already  pointed  out,  the  ureter  dilates  above  and  around  the  stone  and  thus 
accommodates  itself  to  the  presence  of  a  foreign  body,  but  ultimately  hydrone- 
phrosis, with  gradual  destruction  of  the  secreting  tissue  of  the  kidney,  or  infection 
and  pyonephrosis  and  anuria,  direct  or  reflex,  are  to  be  feared. 

The  favorite  sites  for  the  lodgment  of  calculi  in  the  ureter  are  at  the  upper 
and  lower  extremities.  The}'  are  also  found  at  the  brim  of  the  pelvis,  and  may 
be  distributed  all  along  the  ureter.  In  a  certain  type  of  frequently  recurring 
or  almost  continuous  renal  colic,  stones  are  apt  to  be  found  in  the  upper  one  or 
two  inches  of  the  lU'eter.  When  lodged  in  the  lower  portion  of  the  ureter  a  stone 
may  project  i)artially  into  the  bladder. 

Ureteral  calculi  are  either  single  or  multiple, — most  frequently  single, 
especially  when  lodged  in  the  lower  end  of  the  ureter.  As  small  stones  pass 
rapidly  into  the  bladder  and  larger  ones  cannot  enter  the  lu^eter,  the  size  of  the 
ureteral  calculi  ^'al•ies  within  comparatively  narrow  limits.  They  are  usually 
found  from  the  size  of  a  white  bean  to  that  of  a  walnut  or  even  larger.  In 
the  case  of  the  larger  sizes  it  is  safe  to  assume  that  the  stone  has  increased  in 
size  during  its  stay  in  the  ureter,  as  mnary  calculi  do  in  any  part  of  the  urinary 
tract.  They  are  usually  uric-acid  or  urate  calculi,  but  oxalate  calculi  are  also 
met  with  not  infrefpiently. 

Symptoms  .\nd  Diagnosis. — There  are  no  characteristic  symptoms.  As 
already  stated,  the  lodgment  of  calculi  in  the  upper  portion  of  the  ureter  is 

*  Lancet,  1905,  vol.  i. 
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usually  preceded  or  accompanied  by  persisting  or  continuous  renal  colic,  while 
calculi  located  in  the  lower  portion  of  the  lu-eter  give  little  pain,  and  that  of  a 
vague  and  indefinite  character.  In  acute  obstruction  by  calculi  the  distensile 
pain  felt  in  the  kidney  is  apt  to  be  very  severe.  The  diagnosis  can  generally 
be  made  quite  definitely  by  means  of  the  x-ray  (Figs.  51,  52,  and  53;  see  also 


I'lG.  51. — Skiagraph  showing  a  Stone  in  the  Lower  Entl  of  the  L'reter  in  a  Young  Man  Twenty-six 
Years  of  Age.      (Author's  case.) 

Two  straight  Unes  drawn — tlie  one  from  A  to  B,  the  other  from  C  to  D — will  cross  each  other  near 
the  centre  of  the  spot  where  the  shadow  of  the  stone  is  located. 

This  patient  had  suffered  for  four  years  from  dull  pain  in  the  pelvic  and  sacral  regions  and  from 
pyuria.  Tliese  symptoms  had  been  preceded  by  renal  colic  and  hematuria,  and  renal  calculus  had 
been  diagnosed  from  these  symptoms.  The  stone,  which  was  as  large  as  a  walnut,  was  removed  by  the 
iliac-retrbperitoneal  operation.  The  proximal  portion  of  the  ureter  was  dilated  to  more  than  half  an 
inch  in  diameter.  The  incision  in  the  ureter  was  not  sutured  and  the  patient  made  an  uninterrupted 
recovery. 

Fig.  178  in  Vol.  I.),  and  when  a  stone  is  in  the  lower  end  of  the  ureter  it  can 
sometimes  be  felt  tlirough  the  rectum  or  vagina. 

A  wax-tipped  ureteral  catheter  may  be  used  for  diagnosis,  the  calculus 
producing  scratches  upon  the  wax.     (Kelly.*) 

Treatment. — A  surprisingly  large  stone  may  pass  spontaneously  after  a  long 
arrest  in  the  ureter  and  even  after  pyonephi-osis  has  existed  for  months  or  years ; 
but  when  a  stone  has  been  lodged  in  the  ureter  for  some  time,  or  when  it  is  pro- 
ducing active  symptoms,  or  when  it  is  of  large  size,  it  should  be  removed  by 
operation.  In  acute  conditions  the  administration  of  morphia  or  the  use  of 
a  general  anaesthetic,  both  of  which  are  indicated  for  the  relief  of  pain,  may 
favor  the  passage  of  the  stone;  and  when  the  latter  is  palpable  through  the 
rectum  or  vagina  its  passage  into  the  bladder  may  be  aided  by  gentle  and  dis- 
criminating massage.  Copious  water  drinking  may  also  facilitate  the  passage 
of  a  ureteral  stone. 

*  American  Journal  of  Obstetrics,  vol.  .xliii  ,  1891. 
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Bransford  Lewis  *  has  introduced  a  forceps  by  means  of  which,  and  with 
the  aid  of  the  cystoscope,  he  grasps  calcuH  that  are  lodged  in  the  lower  end  of 
the  lu'eter;  and  Kelly  and  others  have  dilated  the  ureteral  orifice  to  allow  of 
the  easier  passage  of  the  stone.  In  most  cases,  however,  the  stone  can  be  re- 
moved only  by  operation  and  incision  in  the  wall  of  the  ureter. 

Ureteritis  and  Periureteritis. — Ureteritis  and  periureteritis  are  compara- 
tively rai'e  conditions.  Inflammation  of  the  m'eter  may  be  caused  by  infection 
introduced  by  instruments,  or  it  may  ascend  from  the  bladder,  as  in  gonorrhoea, 
or  descend  from  the  kidne}',  as  in  pyelitis  and  tuberculosis  of  the  kidney ;  but,  as 


Fig.  52. — Skiagraph  Showing  a  Stone  in  the  Lower  End  of  the  Ureter  in  a  very  Stout  Woman. 
Tlie  stone  gives  a  very  distinct  shadow  (oval  in  shape  and  placed  vertically)  at  a  point  situated  to  the 
right  of,  and  a  short  distance  below,  the  centre  of  the  iDhotograph.     (Author's  case.) 

Tliis  patient  was  a  very  stout  woman  who  had  not  suffered  from  renal  s.\nnptoms,  but  had  been 
afflicted  for  years  witli  indefinite  pelvic  pain  and  pjairia.  The  stone,  almost  as  large  as  a  walnut,  was 
removed  by  the  iliac-retroperitoneal  operation.  The  ureter,  which  was  moderately  dilated,  was  'not 
sutured  after  the  removal  of  the  stone,  although  the  peritoneum  liad  been  torn  in  exposing  the  lower 
end  of  the  ureter.  The  tear  in  the  peritoneum  was  sutured  and  the  patient  made  an  uneventful  and 
rapid  recover%'.  ~ 


already  ]^ointod  out,  an  ascending  infection  usually  passes  lightly  over  the  ureter 
and  attacks  the  pehds  of  the  kidney.  The  results  of  ureteritis  are:  stricture, 
ii']-eguhtrity  of  lumen,  valvular  conditions,  etc.,  all  of  which  may  lead  to  urone- 
phrosis. 

Involvement  of  the  ureter  from  neighboring  or^gans,  by  contiguity,  is  very 
rai'o.  Tumors  of  the  m-eter  are  also  very  rare,  if  we  exclude  m'eteral  growths 
which  have  extended  from  the  pelvis  of  the  kidney  or  the  bladder.  Papillo- 
mata,  of  a  character  similar  to  the  papilloma  which  originates  in  the  l)ladder, 
may  develop  in  the  ureter.     The  symi)toms  are  ha^maturia,  pain,  and  sometimes 

*  Personal  communication. 
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a  demonstrable  tumor,  but  a  diagnosis  is  difficult  or  often  impossible.  As 
in  other  parts  of  the  body,  such  growths  must  be  removed,  but  it  will  be  neces- 
sary in  this  situation  to  remove  the  portion  of  the  ureter  involved,  except  when 
the  gTowth  is  at  the  entrance  to  the  ureter  from  the  pelvis  of  the  kidney  or  at 
its  exit  into  the  bladder.  In  some  cases,  after  the  removal  of  the  new-growth, 
the  cut  ends  may  be  reunited  (Fig.  54) ;  or,  if  the  part  removed  is  in  the 
lower  portion  of  the  m-eter,  the  upper  segment  may  be  reimplanted  into  the 
bladder;  and,  finally,  if  the  part  removed  is  located  high  up  in  the  ureter,  the 
upper  extremity  of  the  lower  portion  may  be  implanted  into  the  pelvis  of  the 


Fia.  53.- — Skiagraijh  Showing  Tliree  Stones  in  the  Lower  End  of  tlie  Ureter  in  a  Man  Forty-eight 
Years  of  Age.     Tliese  stones  were  palpable  from  the  rectum.     (Author's  case.) 

The  three  stones  are  represented  in  the  skiagraph  by  three  small  shadows  (two  of  them  quite  dis- 
tinct) which  are  located  in  close  proximity  to  the  point  where  the  two  imaginary  straight  hnes — one 
drawn  from  A  to  B,  and  the  other  from  C  to  D — cross  each  other. 

This  patient  had  suffered  a  great  deal,  first  from  renal  colic  and  hopmaturia,  and  later  from  paia 
in  the  bladder,  rectum,  and  pelvis.  Three  stones  could  be  distinctly  felt  by  the  fingers  in  the  rectimi, 
the  smallest  one  being  below  and  the  largest  above.  The  lower  end  of  the  ureter  was  gently  massaged 
and  the  patient,  who  was  averse  to  operation,  was  instructed  as  to  diet.  He  went  home  and  returned 
three  months  later  with  tlie  largest  stone  in  the  bladder.  The  others  had  been  passed  by  the  urethra. 
The  stone  remaining  in  the  bladder  was  removed  by  median  perineal  cystotomy.  It  was  elongated  and 
bean-shaped;  it  measured  about  three-quarters  of  an  inch  in  length  and  three-eighths  of  an  inch  in 
diameter. 

kidney.  In  other  cases  the  alternatives  will  be  loin  drainage  or  nephrectomy. 
A  chronic  cystic  disease  of  the  ureter,  in  which  its  mucous  membrane  is  the 
seat  of  small  cysts,  sometimes  very  numerous,  is  described  by  Morris,*  who 
cites  several  cases;  and  single  cysts  of  the  lower  end  of  the  ureter  are  reported 
by  Fenwick.  (Any  kind  of  new-gi*owth  may  invade  the  ureter,  and  cases  of 
carcinoma  have  been  reported.)  In  addition  to  the  foregoing  the  ureter  may 
be  obstructed  by  kinks  or  twists  (see  under  Movable  Kidney),  or  congenital 
obstructions  may  lead  to  secondary  changes  in  the  lu-eter  and  kidney. 

*  "  Surgical  Diseases  of  the  Kidney  and  Ureter,"  vol.  i. 
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X.   OPERATIONS  UPON  THE  KIDNEYS  AND  URETERS. 
A.  0PERA.TIONS  Upon  the  Kidney. 

Nephrectomy. — Nephrectomy,  or  complete  removal  of  the  kidney,  is  in- 
dicated in  a  variety  of  pathological  conditions,  among  which  are  the  following : — 
Tuberculosis,  neoplasms,  especially  the  malignant  and  semi-malignant  new- 
growths,  severe  injuries,  hydronephrosis,  pyonephrosis,  and  fistula.  It  may 
also  be  necessary  to  remove  the  kidney — in  other  words,  to  sacrifice  a  healthy 
kidney — for  disease  or  injuiy  of  the  lu^eter.  The  kidney  may  be  approached 
tlirough  the  abdomen  (transperitoneal  nephrectomy)  or  through  the  loin  (lumbar 
nephrectomy),  but,  except  in  cases  of  large  tumor  or  when  for  some  reason 
it  is  considered  advisable  to  explore  the  peritoneal  cavity,  lumbar  nephrectomy 
is  always  to  be  preferred.  Before  the  introduction  and  perfection  of  the  cysto- 
scope,  which  enables  the  sm'geon  to  determine  by  m'eteral  catheterization,  not 
only  the  existence  but  the  functional  condition  of  a  second  kidney,  it  was  often 
considered  safer  and  wiser  to  operate  by  the  transperitoneal  method  in  order 
to  palpate  the  second  kidney  and  thus  secm'e  some  information  about  it,  and  at 
least  to  determine  its  existence,  but  at  the  present  time  this  can  hardly  be  con- 
sidered an  argument  in  favor  of  this  form  of  operation.  The  more  important 
advantages  which  may  fahly  be  claimed  for  the  transperitoneal  method  are: 
in  operations  upon  large  tumors  it  gives  more  room  and  enables  the  surgeon 
to  ligate  the  pedicle  with  greater  precision  and  safety.  Its  disadvantages  are: 
the  handling  of  the  abdominal  viscera  and  the  exposiu^e  of  the  peritoneum  to 
infection.  The  lumbar  retroperitoneal  operation  is,  therefore,  generally  em- 
ployed in  all  but  exceptional  cases,  and  it  is  especially  important  to  select  the 
lumbar  route  when  an  infective  condition  of  the  kidney  exists.  Some  sui-geons 
operate  only  by  the  lumbar  route  (Israel)  and  remove  the  largest  tumors  in  this 
way.  The  lumbar  incision  may  be  prolonged  so  as  to  give  a  great  deal  of  room, 
retroperitoneally ;  or  the  peritoneum  may  be  opened  from  the  lumbar  incision, 
thus  facilitating  the  operation;  or  in  some  cases  it  may  be  necessary  to  remove 
a  portion  of  the  peritoneum,  as,  for  example,  when  it  is  adherent  to  a  malignant 
growth. 

Lumbar  Nephrectomy. — In  lumbar  nephrectomy  the  kidney  is  exposed  either 
by  a  straight  incision  running  vertically  downward  from  the  last  rib  to  the 
middle  of  the  crest  of  the  ilium,  along  the  outer  border  of  the  sheath  of  the  erector 
spinae  muscles,  or  by  an  oblique  incision  which  begins  at  the  anterior  border  of 
the  sheath  of  the  erector  spinae  muscles,  about  a  finger's  breadth  below  the 
twelfth  rib,  and  is  carried  forward  parallel  with  the  rib  to,  or  beyond,  the  crest 
of  the  ilium,  according  to  the  amount  of  space  required.  Many  mocUfications 
of  the  oblique  incision  have  been  recommended.  It  may  be  continued  down 
to  Poupart's  ligament  or  turned  forward  at  the  crest  of  the  ilium  and  carried 
across  to  the  border  of  the  rectus  muscle,  as  recommended  by  Koenig.  The 
advantage  claimed  for  the  vertical  incision  is  that  there  is  less  danger  of  hernia 
after  operation;  but,  with  our  modern  methods  of  closing  a  wound,  this  does 
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not  seem  to  be  very  important,  and  besides,  this  incision  affords  much  less  work- 
ing room  than  does  the  obhque  incision, — a  matter  of  importance.  In  this, 
as  in  all  other  operations,  it  is  much  wiser  to  secure  plenty  of  room  than  to  sub- 
ject an  important  organ  to  unnecessary  manipulation.  In  nepln-otomy,  nepliro- 
lithotomy,  neplu*otresis,  ureterectomy,  and  the  removal  of  calculi  from  the 
upper  part  of  the  ureter,  the  kidney  is  exposed  by  the  same  oblique  incision, 
and  either  the  oblique  or  the  straight  incision  may  be  employed  for  nephropexy. 
Technique  of  the  Operation, — ^The  patient  is  placed  upon  the  table  lying 
upon  his  sound  side,  inclined  slightly  forward,  with  his  knees  flexed,  and  a  sand  or 
air  pillow  placed  under  the  sound  loin  so  as  to  extend  the  body  and  make  the 
field  of  operation  (the  affected  loin)  more  prominent.  (Fig.  54.)  After  the 
oblique  incision  has  been  made  (as  above  described)  through  the  skin  and 
superficial  fascia,  the  latissimus  dorsi,  the  external  and  internal  oblique  muscles, 
and  the  transversalis  fascia  are  divided.  The  sheath  of  the  erector  spin?e 
muscles  should  not  be  injm-ed,  nor  should  the  quadrat  us  lumborum  be  cut  except 


Fig.  54. — Position  of  Patient  for  Lumbar  Nephrectomy.  (From  von  Bergmann's  "  System  of 
Practical  Surgery.") 

This  figure  is  reproduced  simply  to  show  the  position  of  tlie  patient  on  the  operating  table.  The 
incision  usually  employed  begins  at  the  anterior  border  of  the  sheath  of  the  erector  spina?  muscles, 
half  an  inch  below  the  last  rib,  and  is  carried  forward  along  a  line  parallel  to  the  rib,  or  to  a  point  be- 
yond the  crest  of  the  ilium  as  far  as  may  be  necessary.  The  line  of  incision  shown  in  the  figure  niay  be 
disregarded.  The  dotted  line  merely  indicates  certain  landmarks — e.g.,  the  crest  of  the  ilium,  the  sjjinous 
processes  of  the  vertebral  column,  etc. 

to  secure  more  room  for  delivery  of  the  kidney,  if  necessary.  Care  should  be 
taken  not  to  wound  the  last  dorsal  nerve,  the  peritoneum,  or  the  colon.  If 
the  peritoneum  is  accidentally  wounded  it  should  be  inunediately  closed  by 
suture.  If  more  space  is  required  to  reach  the  upper  pole  of  the  kidney  the 
eleventh  and  twelfth  ribs  may  be  excised  subperiosteally,  but  this  is  seldom 
necessary.  In  tliis  region  care  should  be  taken  not  to  wound  the  pleura,  which 
sometimes  extends  below  the  last  rib,  and,  if  it  is  accidentally  wounded,  the 
wound  should  be  closed  immediately,  and  probably  no  bad  results  will  follow. 
The  perirenal  fat,  protected  by  a  thin  layer  of  glistening  fascia,  will  now 
bulge  forward  into  the  wound.  When  this  is  cut  through,  the  kidney  en- 
closed in  its  fibrous  capsule  may  be  separated  by  blunt  dissection  from  the 
fatty  capsule — a  step  which  in  most  cases  is  not  difficult  to  carry  out.  In 
old  inflammatory  conditions  of  the  kidney,  however,  and  in  malignant  neo- 
plasms, it  will  sometimes  be  difficult  or  impossible  to  separate  the  kidney  from 
the  fatty  capsule  in  this  way;  and,  in  the  case  of  malignant  growths,  it  should 
not  be  separated  even  if  the  procedure  is  possible,  as  it  is  most  important  to 
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remove  all  the  tissues  which  may  have  been  infiltrated  or  which  are  simply 
in  the  immediate  neighborhood  of  the  growth.  The  stripping  of  the  fatty  cap- 
sule from  the  kidney  should  be  carried  out  cautiously  and  systematically,  care 
being  taken  to  avoid  tearing  any  of  the  aberrant  blood-vessels  which  are  not 
infrequently  encountered,  ^\^lile  an  assistant  presses  the  kidney  up  into  the 
wound  with  a  hand  placed  on  the  abdomen,  the  operator  first  separates  the 
lower  pole  and  anterior  surface  from  the  fatty  capsule,  thus  exposing  the 
most  accessible  part  of  the  kidney  and  guarding  against  the  danger  of  wound- 
ing the  peritoneum.  He  next  separates  the  posterior  surface  and  upper  pole 
and  finally  the  pedicle,  and  then  afterward  carefully  delivers  the  kidney  out 
of  the  wound  upon  the  loin  and  isolates  the  ureter  from  the  remainder  of  the 
pedicle,  which  consists  of  the  blood-vessels  held  together  by  fatty  and  cellular 
tissue.  He  then  places  a  clamp  on  the  pedicle  in  such  a  way  as  to  leave  room 
for  ligation  on  the  proximal  side  and  yet  clear  of  the  kidney  (the  peh-is  included) 
which  is  to  be  removed.  Tliis  is  the  most  critical  part  of  the  operation,  as  the 
pedicle  is  short,  especially  on  the  right  side,  where  the  renal  vein  is  shorter  than 
on  the  left,  being  only  about  an  inch  in  length;  and,  in  the  case  of  a  tumor  or 
great  enlargement  of  the  kidney,  the  renal  vein  is  difficult  to  reach,  and  besides, 
in  malignant  gi"owths,  especially  hypernepliromata,  the  tumor  has  a  tendency 
to  invade  this  vein.  In  hydronephrosis,  pyonephrosis,  and  cystic  disease  the 
distended  kidney  may  be  reduced  in  size  by  aspiration  or  by  punctm'e  with. 
a  trocar.  The  pedicle  should  therefore  be  ligated  as  far  as  possible  from  the 
kidney  and  at  the  same  time  at  a  safe  distance  from  the  vena  cava  and  aorta. 
At  tliis  stage  a  ligature  should  be  passed  through  the  pedicle  with  a  blunt 
aneurysm  needle,  care  being  taken  to  avoid  the  vein.  The  clamp  may  now  be 
relaxed,  the  ligature  tied,  and  the  tumor  removed  by  cutting  across  the  pedicle 
on  the  chstal  side  with  scissors;  or,  if  the  tumor  is  large,  it  may  be  necessary 
to  remove  it  before  t>dng  the  ligature,  special  care  being  taken  to  secm'e  the 
pedicle  by  the  application  of  the  clamp.  The  pedicle  ha^dng  been  thus  hgated 
en  masse,  the  ends  of  the  vessels  should  be  secured  and  ligated  separately. 
Silk,  linen  thread,  tendon,  and  catgut  are  all  employed  as  ligature  material  for 
the  pedicle,  but  strong  pliable  catgut  is  probably  the  best.  Chromicized  catgut 
is  usually  so  hard  that  it  is  difficult  to  tie  the  pedicle  securely  with  it.  The 
ureter  should  not  be  cut  until  after  the  pedicle  has  been  tied,  as  there  is  great 
danger  of  tearing  the  blood-vessels, — an  accident  which  is,  almost  necessarily, 
at  once  fatal.  It  should  be  borne  in  mind  that  the  lU'eter  is  strong  and  fully 
able  to  withstand  the  strain  of  the  necessary  manipulations,  and  therefore  it 
should  be  left  to  safeguard  the  vessels  up  to  the  latest  moment  possible.  The 
WTiter  has  to  record  a  sad  personal  experience  of  an  immediately  fatal  hemor- 
rhage due  to  his  having  failed  to  appreciate  the  importance  of  this  teaching. 
The  next  steps  in  the  operation  are  to  place  two  ligatures  around  the  ureter, 
then  to  diAdde  the  tube  between  these  two  ligatures,  and  finally  to  cauterize  the 
cut  ends.  The  distal  end  may  be  dropped  back  into  the  ca\dty  or  fixed  by 
sutures  into  the  lower  angle  of  the  wound.  The  latter  is  the  safer  course  to 
adopt  in  most  cases.     When  the  ureter  is  diseased,  as  in  tuberculosis,  it  should 
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be  removed,  if  possible,  with  the  kidney;  or,  under  special  circumstances,  by 
a  later  operation.  If  the  whole  ureter  is  to  be  removed  it  will  be  necessary  to 
extend  the  wound  well  down  toward  Poupart's  ligament.  The  wound  is  then 
closed  and  a  drainage  tube  inserted,  as  the  cavity  remaining  is  large  and  in  the 
operation  there  is  much  risk  of  infection,  especially  where  the  kidney  has  been 
the  seat  of  an  infective  disease.  In  very  stout  people  lumbar  nephi-ectomy 
it  often  a  very  difficult  operation.  It  may  be  impossible  to  deliver  the  kidney 
out  of  the  wound  without  exerting  dangerous  traction  on  the  pedicle,  and  it 
will  then  be  necessary  to  secure  more  room  by  making  an  incision  backward 
from  the  lower  part  of  the  original  incision  or  by  excising  the  eleventh  and 
twelfth  ribs  to  secure  more  space  at  the  upper  end  of  the  wound,  or  an  incision 
may  be  carried  forward  from  the  anterior  border  of  the  oblique  incision  without 
opening  the  peritoneum,  which  is  stripped  forward  to  expose  the  pedicle  (para- 
peritoneal operation).  In  old  inflammatory  conditions,  especially  chronic 
tuberculosis  of  the  kidney,  it  may  be  impossible  to  separate  the  kidney  from 
the  condensed  and  altered  fatty  capsule.  In  such  cases  the  fibrous  capsule  may 
be  incised  and  stripped  off  from  the  kidney  and  left  behind  with  the  pedicle. 
Furthermore,  when  it  is  impossible  to  ligature  the  pedicle  a  clamp  may  be 
applied  and  left  in  situ  for  several  days.  According  to  Treves,  forty-eight  hours 
may  be  considered  sufficient,  provided  the  clamp,  at  the  end  of  that  time,  be 
removed  gently.  In  some  of  these  cases  the  connective  tissue  of  the  pedicle 
will  have  become  so  sclerosed  that  there  is  practically  no  bleeding  when  the 
kidney  is  removed.  In  any  event  bleeding  points  should  be  secured.  The 
adhesions  about  the  kidney  are  sometimes  so  dense  that  it  is  impossible  to 
isolate  it  wholly  by  any  method,  and  in  that  case  it  may  be  removed  rnor- 
cellement.  (Tuffier.)  The  lower  pole  is  exposed  and  a  clamp  applied,  and 
the  part  is  then  removed.  The  upper  pole  is  next  to  be  dealt  with  in  the  same 
way,  and  finally  the  central  portion ;  or  the  kidney  may  be  removed  in  hregular 
masses  beyond  the  clamp,  and  the  pedicle  then  dealt  with  in  the  manner 
already  described.  In  dealing  with  large  solid  tumors  it  may  be  found  impos- 
sible, after  the  kidney  has  been  exposed,  to  secure  the  pedicle.  Under  these 
circumstances  it  will  be  necessary  to  modify  the  operation  in  the  following 
way: — Protect  the  lumbar  wound,  turn  the  patient  upon  his  back,  and  then 
open  the  abdomen,  thus  converting  the  lumbar  operation  into  a  combined 
lumbo-abdominal  neplirectomy.  After  the  pedicle  has  been  secured  by 
resorting  to  this  supplementary  step,  the  operation  may  be  completed  througli 
the  lumbar  wound. 

Abdominal  Nephrectomy. — In  this  operation  the  incision  is  made  either 
in  the  median  line,  which  gives  more  room,  or  externally  to  the  rectus  abdominis 
muscle,  which  is  more  directly  over  the  vessels  of  the  kidney.  The  patient 
is  placed  upon  his  back,  the  anterior  surface  of  the  body  inclined  slightly  toward 
the  sound  side,  and  the  abdomen  is  opened.  When  the  abdomen  has  been 
opened,  if  the  existence  and  functional  activity  of  a  second  kidney  have  not 
been  already  demonstrated  by  the  cystoscope  and  ureteral  catheter,  the  hand 
should  be  passed  across  to  the  other  loin  for  the  purpose  of  examining  by  pal- 
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pation.  This  having  been  accomplished,  the  colon  is  pushed  over  toward  the 
median  line.  The  outer  layer  of  the  meso-colon  is  incised,  either  vertically 
or  in  a  direction  parallel  with  the  colon,  and  the  kidney  is  exposed.  By  incis- 
ing only  the  outer  layer  of  the  meso-colon  and  carefully  avoiding  the  inner  layer, 
which  contains  the  vessels,  hemorrhage  is  averted.  The  incision  in  the  outer 
layer  should  not  be  begun  too  close  to  the  bowel,  and,  if  carried  vertically  out- 
ward, the  opening  may  be  enlarged  by  adding  transverse  incisions  at  its  outer 
extremity.  In  this  way  the  blood-vessels  of  the  colon  and  large  blood-ve.ssels 
found  lying  upon  the  surface  of  the  kidney  tumor  may  be  avoided,  and,  by 
carefully  packing  away  the  intestines  with  gauze  pads  and  controlling  the  cut 
edges  of  the  wound  in  the  meso-colon,  the  operation  will  be  practically  a  retro- 
peritoneal one.  The  kidney  tumor  is  next  carefully  separated  by  blunt  dis- 
section and  the  pedicle  and  ureter  are  isolated.  In  this  (transperitoneal)  opera- 
tion the  pedicle  is  more  easily  managed  than  in  the  lumbar  retroperitoneal 
operation.  Its  component  parts  can  be  isolated  and  the  vessels  tied  separately, 
the  artery  being  tied  before  the  vein;  or  it  may  be  tied  after  the  tumor  has  been 
removed,  as  in  the  lumbar  operation.  A  clamp  or  ligature  should  be  placed  upon 
the  distal  end  of  the  pedicle  to  prevent  the  escape  of  blood,  pus,  or  urine  into 
the  wound,  when  the  pedicle  is  cut  through.  The  ureter  is  ligated  and  cut 
off,  and  then  the  pedicle  is  cut  across  with  scissors  and  the  mass  removed.  The 
cut  end  of  the  ureter  is  cauterized  and  dropped  back  into  the  abdomen.  It 
would  be  unwise  to  fix  it  into  the  lower  angle  of  the  abdominal  wound,  as  it 
would  be  a  source  of  danger  in  the  peritoneal  cavity  i.e.,  would  be  liable  to 
cause  intestinal  obstruction.  The  wound  should  now  be  thoroughly  cleansed 
and  all  bleeding  arrested,  and,  while  it  is  undoubtedly  not  always  necessary, 
it  is  generally  a  safe  precaution  to  drain  tlii"Ough  the  loin,  for,  by  so  doing, 
the  opening  in  the  peritoneum  may  usually  be  closed  by  suture,  the  wound 
cavity  thus  being  converted  into  a  retroperitoneal  one.  The  abdominal 
wound  will  then  be  closed  completely.  The  danger  of  wounding  the  vena 
cava  in  removing  the  right  kidney  should  always  be  before  the  mind  of  the 
operator.  This  accident  has  been  reported  a  number  of  times,  generally 
with  fatal  results.  Treves,  Weir,  and  others  report  cases  in  which  they  arrested 
the  hemorrhage  and  saved  the  patients  by  applying  a  lateral  ligature  to  the 
wound  in  the  vena  cava.  The  physiological  effect  of  the  removal  of  a  sound 
or  partially  useful  kidney  is  not  easily  determined.  The  immediate  effect 
is  a  diminution  of  the  total  secretion  of  urine,  which,  if  the  patient  recovers, 
is  soon  restored  to  the  normal  quantity.  The  effects  of  purging  and  of 
cutting  off  the  food,  as  a  preparation  for  operation,  the  disturbances  of 
nutrition  due  to  the  administration  of  the  anaesthetic,  and  the  post-operative 
disturbances  must  all  be  taken  into  account  in  considering  the  diminution 
of  secretion  which  follows  immediately  upon  operation.  When  the  secret- 
ing structure  of  the  kidney  has  become  so  disorganized  by  disease  (whether 
neoplasm,  inflammation,  suppuration,  or  pressure)  as  to  render  it  function- 
less,  the  other  kidney  has  already  taken  on  the  burden  of  the  secretion,  and 
no  effect  should  be    produced    upon  it  by  the  removal  of  the  useless  organ. 
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In  any  case,  experience  shows  that  the  function  of  the  urinary  secretion  is  carried 
on  perfectly  well  by  one  kidney  after  the  other  has  been  removed. 

Treves  estimates  the  mortality  attending  nephrectomy  at  from  fifteen  to 
twenty  per  cent.  Watson  gives  the  following  tables  compiled  from  1,118  nephi'ec- 
tomies  which  were  performed  between  1870  and  1900,  and  which  were  "col- 
lected and  reported  by  Schmieden": — 

Lumbar  Operations.  Mortality  Per  Cent.      Abdominal  Operations.     Mortality  Per  Cent. 


First  ten  years 43.9 

Second  ten  years 26.9 

Third  ten  years    17.0 


First  ten  years 55.0 

Second  ten  years 48.0 

Third  ten  years  19.4 


With  respect  to  the  special  conditions  for  which  the  operations  were  done 
the  following  data  are  given: 

Hydronephrosis  Operations.  Per  Cent.    Pyelonephritis  and  Nephrolithiasis.  Per  Cent. 


Lumbar 10.8 

Abdominal 27.0 


Lumbar 32.2 

Abdominal 41.0 


Pyonephrosis  Operations.  Per  Cent.         Tuberculosis  Operations.  Per  Cent. 


Lumbar 23.2 

Abdominal 22.2 


Lumbar 27.0 

Abdominal 42.0 


Operations  for  Malignant  Tumors.  Per  Cent. 

Lumbar 28.0 

Abdominal 38.0 

There  is  little  doubt  that  the  statistics  of  the  ten  years  following  (1900-1910) 
will  show  similar  and  continuous  diminutions  in  the  mortality. 

Partial  Nephrectomy. — It  has  been  satisfactorily  demonstrated  that  portions 
of  the  kidney  may  be  removed  and  that  the  operation  will  be  followed  by  healing 
of  the  kidney  wound.  Benign  tumors,  cysts,  fistulse,  and  injiu'ed  portions  of  the 
kidney  may  be  removed  in  this  way.  Fenwdck  *  reports  two  cases  in  which 
he  removed  angiomata  of  the  kidney.  Localized  areas  of  tuberculosis  have 
been  removed  in  this  way,  but,  with  a  better  knowledge  of  the  disease,  surgeons 
have  come  to  consider  partial  operations  for  tuberculosis  as  not  sufficiently 
radical,  but,  in  certain  cases  where  both  the  kidneys  are  affected,  it  may  have 
a  field  of  usefulness  as  a  palliative  procedure.  Partial  nephrectomy  for  any 
malignant  neoplasm,  however  small,  is  distinctly  contra-indicated,  and  any 
new-growth  which  is  not  clearly  benign  calls  for  total  extirpation  of  the  affected 
kidney. 

Technique  of  the  Operation. — ^The  kidney  is  exposed  as  for  a  lumbar  nephrec- 
tomy. The  diseased  or  injured  area  is  removed  in  the  shape  of  a  wedge,  with 
its  base  on  the  outer  surface  of  the  kidney.  The  wound  is  closed  by  sutures 
and  usually  no  difficulty  is  experienced  in  controlling  hemorrhage,  and  the  kidney 
wound  heals  promptly. 

Nephrotomy  and  Pyelotomy. — Nephrotomy  or  incision  through  the  capsule 
or  into  the  substance  of  the  kidney  is  an  operation  performed  for  the  relief  of 
calculous  anuria,  suppurative  nephritis,  and  abscess;  it  is  also  performed  in 
pyoneplirosis  and  hydronephrosis  as  a  preliminary  to  more  radical  treatment, 

*  Brit.  Med.  Jour.,  vol.  i.,  1900. 
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and  for  exploratory  purposes  for  the  discovery  of  a  calculus  or  the  source  of  bleed- 
ing m  hemorrhage  from  the  kidney.  It  has  also  been  employed  to  relieve  ten- 
sion in  acute  nephritis.  The  kidney  is  exposed  by  a  lumbar  incision.  Where 
it  is  distended  with  fluid  a  puncture  is  made  at  any  part  and  dilated  to  serve 
the  purpose  indicated.  If  a  fluctuating  point  is  discovered  an  opening  is  estab- 
lished at  this  point.  In  anuria  and  suppurative  nephritis  an  incision  may  be 
made  to  relieve  tension,  and  in  the  latter  case  to  drain  an  abscess.  One  of  the 
most  important  indications  for  nephrotomy  is  the  exploration  of  the  interior  of 
the  kidney  and  its  pelvis.  This  operation  will  be  described  under  the  heading  of 
Nephrolithotomy.  Pyelotomy  is  practically  the  same  operation,  except  that 
the  incision  is  made  into  the  fibrous  structure  of  the  pelvis  instead  of  into 
the  secreting  structure  of  the  kidney.  It  has  one  special  indication,  viz., 
the  drainage  of  the  pelvis  in  ascending  infections  such  as  gonorrhoea. 

Nephrotriesis. — This  is  a  term  employed  to  designate  an  operation  which 
is  performed  for  the  purpose  of  establishing  a  permanent  discharge  of  the  urine 
from  the  kidney  upon  the  loin.  It  is  indicated  mainly  in  irremediable  obstruc- 
tions of  the  ureter  in  conjunction  with  a  functionating  kidney.  Watson,*  who 
has  devised  an  apparatus  for  the  collection  of  the  urine  as  it  flows  from  the  loin, 
describes  the  essential  conditions  as  follows: — 

''The  essential  factors  of  long-continued  or  permanent  drainage  of  the 
kidney  or  kidneys  are:  (1)  That  the  channel  of  communication  between  the 
kidney  and  the  surface  of  the  body  shall  be  kept  free  and  sufficiently  large  to 
insure  the  unobstructed  escape  of  urine  from  the  organ  through  it.  In  order 
that  this  may  be  secured,  it  is  absolutely  necessary  that  a  tube  should  be  kept 
constantly,  or  the  greater  part  of  the  time,  in  the  fistulous  tract,  and  that  the 
end  of  the  tube  shall  occupy  a  place  in  the  kidney  which  will  give  free  exit  to 
the  urine.  (2)  That  the  patient  shall  be  kept  dry.  (3)  That  the  contrivance, 
whatever  it  may  be,  which  is  worn  for  this  purpose,  shall  be  neither  unsightly 
to  others  nor  uncomfortable  to  the  wearer." 

In  this  operation  the  edges  of  the  neplirotomy  incision  are  sutured  to  the 
edge  of  the  lumbar  wound. 

Nephrolithotomy  and  Pyelotomy. — In  the  early  history  of  kidney  surgery 
it  was  the  rule  to  remove  a  kidney  which  contained  calculi,  especially  if  a  pyone- 
phrosis had  developed  secondarily  to  the  irritation  of  the  calculi.  Experience 
has  since  shown  that  the  kidney  possesses  remarkable  reparative  power,  and 
the  rule  of  the  present  day  is  to  remove  the  calculi  and  save  the  kidney,  in 
all  except  the  worst  cases  or  those  in  which  serious  complications  have  occm'red. 
The  following  case  not  only  illustrates  the  amount  of  repair  which  may  take 
place  in  a  kidney  which  is  seriously  damaged,  but  is  also  an  evidence  of  the 
value  of  conservative  operative  treatment : — 

More  than  twenty  years  ago  a  man,  aged  27,  came  under  the  care  of  the  writer 
with  stricture  of  the  urethra  and  double  calculous  pyonephrosis.  The  stricture 
was  first  treated  and  then  a  large  calculus  was  removed  from  the  right  kidney, 
and  several  months  later  six  calculi  were  removed  from  the  left  kidney.     The 

*  "  Genito-Urinary- Diseases,"  in  Watson  and  Cunningham's  Treatise. 
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patient  made  an  excellent  recovery,  after  seventy-two  hours  of  complete  anuria 
following  the  second  operation,  but  a  fistula  persisted  in  the  left  loin.  He  has  been 
under  observation  ever  since,  as  a  hospital  servant,  and  has  been  throughout,  and 
still  is,  in  capital  health,  although  he  has  had  sixteen  operations  upon  the  fistulous 
kidney  for  secondary  calculi,  but  none  now  for  the  last  two  and  a  half  years. 

In  the  great  majority  of  cases  which  come  to  operation,  the  presence  of  cal- 
culi will  have  been  shown,  their  size,  position,  and  number  demonstrated  by  the 
x-ray,  and  the  condition  of  both  kidneys  determined  by  the  cystoscope.  More- 
over, the  history  of  the  patient  and  the  examination  of  the  urine  will  have  given 
valuable  evidence  as  to  the  chemical  composition  of  the  calculi.  Under  these 
circumstances  the  operation  is  gi-eatly  simplified.  It  may  be  necessary  in  some 
cases,  however,  when  only  negative  evidence  has  been  obtained  by  the  fore- 
going methods  of  investigation,  to  explore  the  kidney,  after  it  has  been  exposed 
by  the  oblique  lumbar  retroperitoneal  incision  and  first  carefully  palpated  in 
situ.  If  no  stone  is  discovered,  the  kidney  should  then,  whenever  possible,  be 
enucleated  from  its  fatty  capsule  and  delivered  upon  the  loin,  where  it  is  again 
carefully  palpated,  the  examination  not  omitting  the  pelvis  and  the  upper  end 
of  the  ureter.  If  calculi  have  not  been  discovered  by  these  methods,  the  next 
step  will  be  an  exploratory  nephrotomy,  which  is  carried  out  as  follows: — 
The  vessels  being  compressed  by  the  fingers  of  the  left  hand  or  controlled  by 
a  padded  clamp,  an  incision  is  made  into  the  convexity  of  the  kidney  in  its 
middle  third,  along  a  line  about  a  quarter  of  an  inch  posterior  to  the  lower 
border — the  "bloodless  line" — and  well  down  into  the  pelvis.  The  finger  can 
then  be  inserted  into  the  pelvis  and  the  calyces  explored.  In  this  way  a  stone 
of  any  considerable  size  can  hardly  be  overlooked.  A  probe  or  ureteral  catheter 
is  also  passed  down  the  m*eter  to  the  bladder  to  make  sure  that  a  small  stone 
has  not  escaped  from  the  pelvis  and  become  lodged  in  the  ureter.  The  older 
method  of  exploration,  known  as  "needling,"  has  practically  been  abandoned, 
but  may  be  employed  as  a  dernier  ressort.  When  a  calculus  has  been  found,  it 
is  easily  removed  by  suitable  forceps  or  a  blunt  scoop,  aided  by  the  fingers. 
The  nephrotomy  wound  is  then  closed  by  catgut  sutures  and  usually  there  is 
no  serious  hemorrhage,  although  in  exceptional  cases  hemorrhage  may  be  so 
severe  as  to  necessitate  a  nephrectomy.  When  a  calculus  has  been  located 
by  any  method  the  kidney  substance  or  the  tissue  of  the  pelvis  is  incised  directly 
upon  it  and  the  calculus  removed.  It  has  been  recommended  that  the  kidney 
substance  should  be  incised  rather  than  the  wall  of  the  pelvis,  as  it  has  been 
thought  that  by  so  doing  there  would  be  less  danger  of  a  fistula  persisting. 
If  the  ureter  is  unobstructed,  there  is  little  danger  of  fistula  in  either  case,  but, 
if  the  wound  in  either  the  kidney  or  the  pelvis  is  large,  it  should  be  closed  by  a 
catgut  suture.  In  pyonephi-osis  and  suppm-ative  conditions  the  various  pus 
cavities  within  the  kidney  should  be  made  to  communicate  freely  and  the 
kidney  drained  for  a  time.  In  aseptic  cases  the  lumbar  wound  may  be  closed 
almost  completely.  Incisions  should,  as  far  as  possible,  be  made  radially  in 
the  direction  of  the  vessels  toward  the  pelvis  and  ureter.  It  is  important  that 
the  calculi  should  be  wholly  removed,  as  any  fragments  left  behind  will  serve 
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as  nuclei  for  fui'ther  stone-formation.  If  the  calculi  are  entirely  removed  in 
aseptic  cases  there  is  little  danger  of  recurrence.  Allien  pyonephrosis  has  ex- 
isted and  a  fistula  remains,  secondary  calculi  are  likely  to  form  and  their  presence 
necessitates  further  operation.  Stones  lodged  in  the  upper  portion  of  the 
ureter  are  removed  tlirough  a  longitudinal  incision,  which  it  is  not  necessary 
to  suture. 

Nephrorrhaphy  or  Nephropexy. — ^The  indications  for  this  operation  and 
the  principles  upon  wliich  it  is  based  have  already  been  discussed.  (See  Movable 
Kidney.)  So  long  as  the  principles  are  kept  in  mind  the  selection  of  the  opera- 
tion from  among  the  great  variety  of  methods  proposed  and  employed  by 
different  sm*geons,  is  largely  a  matter  of  individual  preference.  The  operations 
most  generally  employed  resolve  themselves  into  two  classes: — (1)  Those  in 
which,  after  the  fatty  capsule  has  been  cleared  away,  the  kidney  is  fixed,  by 
sutm-es  passed  through  the  capsule  and  kidney  substance,  to  the  transversalis 
fascia  and  the  lumbar  muscles.  The  operation  reconunended  by  Morris*  may 
be  taken  as  the  type  of  this  class  of  operations.  (2)  Those  in  which  a  greater  or 
less  degree  of  decortication  of  the  kidney  is  practised,  and  in  which  the  attach- 
ment to  the  transversalis  fascia  and  lumbar  muscles  is  dependent  mainly  upon 
the  everted  capsule  and  the  approximation  of  the  opposite  edges  of  the  bared 
kidney  substance.  The  kidney  is  exposed  through  either  a  vertical  or  an  oblique 
incision,  as  has  already  been  described,  the  fatty  capsule  is  removed  or  dis- 
placed, and  the  kidney  Is  brought  out  upon  the  loin  and  carefully  examined. 
In  the  operation  described  by  Morris  three  sutures  are  inserted  into  the  posterior 
surface  of  the  kidney  in  the  following  manner: — "Three  sutures  are  passed  deeply 
into  the  posterior  sm-face  of  the  kidney,  one  nearer  the  upper,  the  other  nearer 
the  lower  end,  and  the  third  midway  between  the  other  two,  but  nearer  the 
hilum.  Each  suture  is  buried  for  a  length  of  three-quarters  of  an  inch  into  the 
thickness  of  the  organ.  The  upper  sutm"e  passes  thi'ough  the  upper  edge  of 
the  shortened  adipose  capsule,  the  transversalis  fascia,  and  the  deep  layer  of 
muscles,  and  is  tied  to  them;  the  lower  suture  is  similarly  passed  through  and 
tied  to  the  lower  edges  of  the  same  cut  structures;  and  the  intermediate  suture 
is  passed  tlirough  both  edges  of  the  divided  adipose  capsule,  fascia  and  muscles, 
and  lashes  all  up  together.  The  sutures  are  cut  and  buried  in  the  wound." 
In  the  wTiter's  experience  this  method  of  suturing  the  kidney  has  been  very 
satisfactory,  but  the  fatty  capsule  had  better  be  eliminated  from  the  line  of 
sutures  altogether  and  extra  sutm'es  may  be  added.  The  fibrous  capsule  may 
be  rubbed  by  gauze  or  scarified,  and  a  small  piece  of  iodoform  gauze  may  be 
inserted  at  the  posterior  angle  of  the  wound  behind  the  kidney,  as  recommended 
by  Senn,  to  encourage  granulation,  or  the  wound  may  be  closed  completely,  the 
muscular  layers  being  sutmed  separately. 

In  Edebohls'  operation,  in  which  the  most  extensive  decortication  is  prac- 
tised and  which  may  therefore  be  taken  as  a  type  of  this  class  of  operations, 
the  fatty  capsule  is  incised  and  the  excess  cut  away,  the  fibrous  capsule  is 
incised  along  the  course  of  the  kidney  in  the  middle  line  throughout  its  whole 

*  "  Surgical  Diseases  of  the  Kidney  and  Ureter." 
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length  and  stripped  back  for  some  distance  on  each  side  along  the  whole  length 
of  the  incision,  leaving  a  large  raw  surface  to  be  united  to  the  lumbar  muscles 
by  sutures  which  ai'e  passed  deeply  into  the  kidney  substance ;  and  a  drain  is 
inserted,  for  the  double  purpose  of  carrying  away  the  secretions  and  of  pro- 
ducing irritation  of  the  raw  kidney  surface  and  the  deep  muscles  against 
which  it  is  applied.  This  operation,  modified  in  various  ways,  is  extensively 
employed. 

B.   Operations  upon  the  Ureter. 

Operations  are  performed  upon  the  lu-eter  for  the  relief  of  stricture,  to 
restore  continuity  after  an  accidental  woimd  or  injury  or  partial  resection  for 
surgical  lesions,  and  to  direct  the  flow  of  urine  into  another  viscus  or  out  upon  the 
loin,  as  in  removal  of  the  bladder,  in  implantation  into  the  bladder,  intestine, 
or  pelvis  of  the  kidney  after  resection,  in  partial  or  complete  removal  of  the 
ureter  (m'eterectomy),  and  in  removal  of  calculi  (m-etero-lithotomy).  All 
these  operations  give  good  results  and  are  very  satisfactory,  and,  with  the  ex- 
ception of  the  plastic  operation  for  strictm'e  and  that  of  m-etero-lithotomy,  the 
general  principle  applied  is  the  insertion  of  the  ureter  into  the  viscus,  or  one  end 
of  the  ureter  into  the  other  (either  end-to-end  or  laterally),  so  as  to  unite  the 
external  coats  by  suture  and  generally  avoid,  if  possible,  the  inclusion  of 
mucous  membrane.  End-to-end  union  of  the  divided  ureter  is  also  sometimes 
an  exception  to  the  inversion  rule.  A  plastic  operation  for  stricture  (uretero- 
plasty)  is  carried  out  on  the  principle  of  the  Heinecke-Mikulicz  pyloroplasty. 
A  longitudinal  incision  is  made  in  the  ureter  through  the  stricture  and  the 
wound  is  sutured  transversely.  End-to-end  union  (uretero-ureteral  anasto- 
mosis) has  been  found,  both  experimentally  and  in  practice,  to  be  frequently 
followed  by  stricture.  To  reduce  the  risk  of  stricture  the  ends  are  cut  and 
sutiu'ed  obliquely  (Bovee's  operation).  (Fig.  55.)  In  Van  Hook's  opera- 
tion the  lower  end  of  the  ureter  is  ligated  a  quarter  of  an  inch  from  its 
extremity  and  a  longitudinal  incision  is  made  a  quarter  of  an  inch  below 
the  ligature,  and  through  it  the  upper  end,  after  having  been  slit  up  to  the 
extent  of  a  quarter  of  an  inch  from  its  extremity,  is  drawTi  by  fine  catgut 
sutures  which  are  brought  out  about  half  an  inch  lower  down  and  tied,  thus 
inverting  the  outer  walls  which  are  reinforced  with  a  couple  of  fine  catgut 
sutures.  For  details  of  this  operation,  which  is  the  one  generally  employed 
when  there  is  sufficient  length  of  ureter,  the  reader  is  referred  to  the  article 
on  "  Surgery  of  the  Ureter "  by  Christian  Fenger  in  Annals  of  Surgery^ 
Vol.  XX.,  1894. 

For  implantation  into  the  bladder,  intestine,  or  pelvis  of  the  kidney,  the 
end  of  the  lu^eter  is  drawn  into  the  cavity,  the  outer  wall  of  which  is  first  mverted, 
and  fixed  by  sutures.  In  the  latter  situation  W.  J.  Mayo  -recommends  that 
the  suture  line  in  this  and  in  plastic  operations  be  reinforced  by  the  application 
of  a  ''fatty  fascial  flap "  from  the  inner  layer  of  the  fatty  capsule.  In  the  Journal 
of  the  American  Medical  Association,  May  1st,  1909,  he  describes  this  operation 
and  reports  a  number  of  cases. 
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Removal  of  the  ureter  (ureterectomy)  has  already  been  referred  to.  It 
will  seldom  be  necessary  to  remove  the  ureter  when  the  kidney  can  be  saved, 
and  in  such  cases  the  method  adopted  for  the  discharge  of  the  urine  will  depend 
upon  the  ingenuity  and  resourcefulness  of  the  surgeon.  In  all  these  operations 
the  ureter  is  generally  exposed  retroperitoneally,  but  it  may  also  be  approached 
transperitoneally. 

Uretero-Lithotomy. — Calculi  in  the  upper  portion  of  the  lu-eter  are  reached 
by  an  oblique  incision  which  exposes  the  kidney.  The  incision  may  be  carried 
forward,  as  far  as  necessary,  extraperitoneally,  and  the  stone  removed  through 
a  longitudinal  incision  in  the  ureter.    This  incision,  if  long,  may  be  sutured 


Fig.  55. — Methods  Employed   to  Secure  Union  of   the    Divided  Ends   of   the  Ureter.      (From 
Treves  and  Hutchinson,  "Manual  of  Operative  Surgery,"  1909.) 

.4.,  B,  C,  Lateral  union.  Van  Hook's  method;  D,  E,  oblique  end-to-end  union,  method  of  Bovee. 


or  left  unsutured.  The  wound  should  be  di^ained.  The  calculus  may  some- 
times be  forced  up  into  the  pehds  of  the  kidney  and  removed  by  an  incision  into 
that  structure.  The  following  list  of  operations  which  have  been  employed 
for  the  removal  of  calculi  from  the  lower  end  of  the  ureter,  is  given  by  Sinclair 
White  in  a  recent  article*: — 1.  The  intravesical;  2.  the  perineal;  3.  the  para- 
sacral; 4.  the  transsacral ;  5.  the  vaginal;  6.  the  rectal;  7.  the  iliac  extraperito- 
neal; 8.  the  combined  intraperitoneal  and  extraperitoneal;  and  9.  the  transperi- 
toneal. He  recommends  the  transperitoneal  operation  and  reports  two  cases  on 
which  he  had  operated  successfully  in  tliis  way,  although  all  the  previous  oper- 
ations had  been  devised  to  avoid  wounding  the  peritoneum.  The  advantages 
which  he  claims  for  the  operation  ai'e  that  it  enables  the  surgeon  to  clear  up  a 
doubtful  diagnosis,  and  that  it  is  less  difficult  and  gives  more  room  and  light 
and  thus  enables  the  operator  to  carry  out  his  operation  with  greater  precision. 
While  all  these  claims  must  be  admitted,  the  fact  remains  that  the  retroperitoneal 

*  British  Medical  Journal,  Jan.  8th,  1910. 
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operations  are  so  satisfactory  as  to  leave  little  to  be  desired.  Of  the  other  opera- 
tions the  parasacral,  introduced  by  Morris,  the  perineal  by  Fenwick,  and  the 
transsacral  by  Cabot,  have  been  practically  abandoned  in  favor  of  those  by 
which  the  ureter  is  reached  tlirough  the  abdominal  wall.  The  intravesical 
operation  may  in  some  cases  be  considered  the  most  suitable,  as  when  the  stone 
projects  into  the  bladder,  and  Ballin*  has  recently  reported  a  case  in  which  he 
employed  a  combined  transvesical  and  extraperitoneal  method.  The  vaginal 
method  has  been  employed  successfully,  but  the  rectal  route  has  nothing  to 
recommend  it,  and  much  may  be  said  against  it.  The  method  which  has  been 
most  commonly  employed  is  the  "iliac  extraperitoneal."  It  has  also  been 
employed  in  combination  with  intraperitoneal  exploration  (the  combined 
intraperitoneal  and  extraperitoneal  operation  of  White).  Gibson  t  has  recom- 
mended and  practised  a  modification  of  the  iliac  extraperitoneal  method,  by 
which  more  room  and  better  exposure  of  the  pelvis  is  secured.  The  incision 
begins  at  the  middle  line,  a  finger's  breadth  above  the  pubes,  and  is  carried  out- 
ward in  a  direction  parallel  to  Poupart's  ligament  and  then  extended  vertically 
upward  along  the  border  of  the  rectus  muscle.  When  the  peritoneum  is  reached 
it  is  drawn  inward  and  the  ureter  dealt  with  in  the  usual  way.  In  all  extra- 
peritoneal operations,  when  the  peritoneum  is  stripped  inward  toward  the  middle 
line,  the  ureter  is  carried  with  it.  When  the  ureter  has  been  incised  longitudi- 
nally and  the  stone  removed,  a  probe  should  be  passed  on  into  the  bladder  from 
the  incision,  to  make  quite  sure  that  the  ureteral  opening  into  the  bladder  is 
sufficiently  free.  It  is  generally  recommended  that  the  incision  in  the  ureter 
should  be  closed  by  a  Lembert  suture,  but  this  is  often  difficult  and  some- 
times impossible,  and  no  harm  seems  to  have  arisen  in  cases  where  the  incision 
was  left  unsutured.  Indeed,  it  is  a  question  whether  it  is  not  better  to  leave 
it  unsutured,  as  the  slight  narrowing  of  the  lumen,  which  is  unavoidable,  and 
the  extra  manipulation,  as  well  as  the  necessity  of  allowing  the  silk  or  thread 
sutures  to  remain  behind,  are  all  open  to  objection.  In  any  case,  a  drainage 
tube  should  be  carried  down  to  or  near  the  opening  in  the  ureter  and  left  there 
for  a  few  days.  The  writer  has  never  employed  sutiu'es  in  this  operation  and 
has  never  had  any  trouble  from  leakage  of  urine  or  in  securing  healing  of  the 
wound. 

Operation  of  Uretero-Lithotomy. — For  the  removal  of  a  calculus  in  the 
lower  end  of  the  ureter  the  procedure  usually  selected  is  the  iliac  extra- 
peritoneal operation.  The  patient  lies  upon  his  back,  slightly  inclined  toward 
the  sound  side  and  with  the  head  of  the  table  somewhat  low.  An  incision 
is  made  along  the  outer  half  of  Poupart's  ligament  and  upward  as  high  as 
the  anterior  iliac  spine,  or  further  if  necessary.  The  muscles  and  trans versalis 
fascia  are  divided  and  the  peritoneum  pushed  inward.  If  the  ureter  is 
much  dilated  it  may  be  easily  found  where  it  crosses  the  brim  of  the  pelvis, 
or  the  stone,  which  has  been  located  by  the  x-ray,  will  be  felt  tln-ough  its 
walls.     When  the  ui'eter  has  been  cleared  and  the  site  of  the  stone  demon- 

*  Surgery,  Gynaecology,  and  Obstetrics,  March,  1910. 
t  Annals  of  Surgery,  xlviii.,  1908. 
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strated,  it  is  steadied  upon  the  finger  and  a  longitudinal  incision  is  made  over 
the  stone,  which  is  pressed  out  and  removed.  It  is  rarely  necessary  to  employ 
any  instrument  for  the  removal  of  the  stone,  but  a  small  blunt  scoop  may 
sometimes  be  useful.  A  probe  should  then  be  passed  downward  into  the 
bladder  and  upward  into  the  pelvis  of  the  kidney,  to  make  sure  that  there 
are  no  more  stones  or  other  obstructive  conditions.  The  modification  of 
the  incision  for  this  operation  recommejided  by  Gibson  has  aheady  been 
described.     (See  Ureteral  Calculus.) 


SURGERY  OF  THE  PANCREAS. 

By  GEORGE  DAVID  STEWART,  M.D.,  New  York  City. 


I.  ANATOMY  AND  PHYSIOLOGY. 

Anatomy. — ^The  pancreas  was,  for  a  long  time,  held  to  present  but  little 
surgical  interest,  and  it  has  only  recently  been  brought  forward  into  the  domain 
of  the  operator.  Surgical  interference  is  restricted  by  the  very  close  relations 
which  exist  between  the  pancreas  and  certain  important  organs,  especially  the 
large  abdominal  blood-vessels. 

The  position  of  the  gland  is  entirely  retroperitoneal ;  it  lies  behind  the  peri- 
toneum of  the  lesser  sac,  which  renders  it  unusually  difficult  of  access.  It  is 
attached  to  the  posterior  abdominal  wall,  lies  behind  the  stomach  and  transverse 
colon,  in  front  of  the  first  and  second  lumbar  vertebrae,  and  extends  behind  the 
peritoneum  across  the  upper  part  of  the  abdominal  cavity,  about  three  inches 
above  the  umbilicus.  (Fig.  56.)  Between  it  and  the  vertebral  column  lie  the 
vena  cava,  the  abdominal  aorta,  and  the  superior  mesenteric  vessels.  The  large 
splenic  vessels  are  closely  connected  with  the  pancreas,  the  artery  running  along 
its  upper  border,  the  vein  at  a  slightly  lower  level  behmd  the  gland. 

The  long,  flattened,  lobulated  gland  is  from  five  to  six  inches  in  length  and 
weighs  between  two  and  three  ounces.  It  is  divided  into  four  parts,  which  are 
named  (from  right  to  left)  the  head,  neck,  body,  and  tail.  The  head  is  lodged 
in  the  loop  of  the  duodenum  and  is  closely  connected  with  the  bowel.  The  left 
half  of  the  head  merges  into  the  neck,  which  is  rarely  over  an  inch  in  length. 
The  tortuous  body  lies  behind  the  stomach,  being  attached  to  the  posterior 
abdominal  wall  and  the  prevertebral  tissue.  The  pointed  tail  lies  in  front  of 
the  kidney,  terminating  in  contact  with  the  gastric  surface  of  the  spleen;  it 
follows  the  movements  of  the  latter  organ,  and  is  the  only  movable  part  of 
the  pancreas. 

The  common  bile-duct  grooves  or  tunnels  the  head  of  the  pancreas;  Helly 
found  it  to  be  completely  surrounded  by  the  substance  of  the  gland  in  62.5  per 
cent  of  the  cases  examined.  The  duct  is,  therefore,  liable  to  become  entirely 
obliterated  in  carcinoma  of  the  head  of  the  pancreas. 

The  duct  of  Wirsung,  or  the  main  pancreatic  duct  (Fig.  57),  begins  near  the 
taO,  runs  through  the  middle  of  the  organ  toward  the  right,  passes  downward 
in  the  head,  and  empties  into  the  duodenum;  a  variety  of  types  has  been 
distinguished. 
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The  duct  of  Santorini  (Fig.  57)  is  a  short,  usually  subsidiary  channel,  but  may 
constitute  the  chief  outlet  for  the  pancreatic  juice.  It  opens  independently 
into  the  duodenum  in  about  fifty  per  cent  of  the  cases.     (Schirmer.) 

The  arterial  supply  of  the  pancreas  consists  of  many  small  vessels  derived 
from  the  splenic,  hepatic,  and  superior  mesenteric  arteries.  The  solar  plexus 
of  nerves  lies  at  the  upper  margin  of  the  neck  of  the  gland,  and  the  branches 
which  it  sends  into  the  pancreas  follow  the  course  of  the  arteries.  The  veins 
empty  in  part  directly  into  the  portal  vein,  and  in  part  into  the  superior  mesen- 
teric veins.     The  pancreas  is  surrounded  by  a  large  number  of  lymphatics. 
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Fig.   56. — The  Peritoneal  Relations  of  the  Duodenum,  Pancreas,   Spleen,  Kidneys,  etc. 

Cunningham's  Anatomy.) 


(From 


Anomalies. — ^The  part  of  the  head  which  is  situated  behind  the  mesenteric 
vessels  may  easily  be  detached,  thus  forming  a  separate  lesser  pancreas.  The 
organ  may  be  divided  into  two  parts  by  a  deep  cleft,  spanned  by  a  thin  layer 
of  glandular  tissue  which  also  surrounds  the  duct  of  Wirsung.  Sometimes  the 
tail  is  split  in  two  halves  (bifid  tail), "each  having  a  duct.  The  head  of  the  pan- 
creas may  enclose  the  common  bile-duct,  or  the  superior  mesenteric  vessels 
may  lie  in  the  body.  Occasionally  there  is  an  accessory  duct.  Again,  there 
may  be  three  ducts,  each  with  an  opening  into  the  duodenum.    The  chief 
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anomalies  of  the  pancreatic  duct  concern  its  mode  of  termination  in  the 
duodenum. 

Accessory  Pancreatic  Bodies. — Aberrant  smaller  glands  have  been  found 
in  the  wall  of  the  stomach  and  in  the  submucosa  or  the  muscular  layer  of  the 
duodenum,  the  jejunum,  and  the  ileum,  as  far  as  the  vicinity  of  the  ileo-csecal 
valve;  sometimes  they  lie  embedded  in  an  intestinal  diverticulum.  A  duct 
emptying  into  the  bowel  is  invariably  present.  Such  accessory  glands  may 
give  rise  to  confusion  with  neoplasms. 

Three  forms  of  accessory  pancreatic  bodies  have  been  distinguished  by  von 
Heinrich:  (1)  Masses  of  typical  normal  pancreatic  tissue,  with  islands  of  Lan- 
gerhans  and  centro-acinous  cells ;  (2)  masses  of  glandular  tissue  in  which  there 
are  no  islands  of  Langerhans ;  (3)  aggregations  of  secretory  cells  among  which 
no  typical  structures,  no  islands  of  Langerhans,  are  discoverable. 

(fitclits  fuincrititiais  minor 
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Fig.  57. — Dissection  showing  the  Xornial  Ciross  Anatomy  of  the  Pancreas  and  its  Relations  to  the 
Duodenum.     (From  Sobotta.) 

At  *  the  location  of  the  outlet  the  orifice  of  the  major  pancreatic  duct  may  be  seen. 

Annular  Pancreas. — In  certain  cases  the  pancreas  clasps  the  duodenum  after 
the  fasliion  of  a  ring,  usually  smTOunding  the  upper  part  of  the  second  portion 
of  the  bowel.  The  constriction  may  lead  to  dilatation  of  the  first  portion  of 
the  duodenum  and  the  stomach.  An  interesting  case  of  annular  constriction  of 
the  duodenum  by  pancreatic  tissue  is  described  by  Ott,  who  attributes  the 
presence  of  the  ring  to  the  persistence  of  the  original  embryonic  Anlage,  and 
points  out  the  tendency  of  these  fcT^tal  remnants  to  undergo  malignant  degener- 
ation. 

Structure  of  the  Pancreas. — ^The  pancreas  in  its  general  structm'e  (Fig. 
58)  resembles  other  serous  salivary  glands,  but  is  especially  characterized  by 
the  presence  of  the  islands  of  Langerhans,  or  interalveolar  cell-areas— small  col- 
lections of  cells  which  are  most  numerous  toward  the  tail.  These  islands  of  Lan- 
gerhans are  assumed  to  be  concerned  in  the  internal  secretion  of  the  pancreas. 
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The  ducts  of  the  pancreas  are  hned  \\'ith  a  single  layer  of  columnar  epithelium, 
the  cells  decreasing  in  height  from  the  chief  duct  toward  the  small  ones.  The 
tubular  alveoli  have  a  distinct  membrana  propria,  which  supports  the  secreting 
cells ;  these  present  a  gi*anular  zone  in  then'  protoplasm.  Intercellular  secretion- 
capillaries  have  been  demonstrated  in  the  walls  of  the  pancreas. 

Function  of  the  Pancreas. — ^The  pancreas,  like  several  other  glands,  pro- 
\'ides  two  secretions — an  internal  and  an  external,  either  of  which  may  be 
impaired  by  disease.  The  internal  secretion,  which  is  concerned  m  control 
of  sugar-assimilation,  is  pro^^ded  by  the  islands  of  Langerhans.  Changes 
involving  these  cell-areas  do  not  interfere  with  the  external  secretion,  which 


Tig.  .58. — Histology  of  the  Normal  Pancreas.     (Original.) 
The  magnification  is  too  feeble  to^how  the  islands  of  Langerhans. 

is  the  most  important  among  all  the  digestive  juices.     It  is  poured  into  the  duo- 
denum at  the  chverticulum  of  Vater. 

The  two  secretions  are  rarely  interfered  with  at  the  same  time,  and  then  only 
in  advanced  pancreatic  disease  invohdng  the  entne  organ. 

11.  PANCREATITIS. 

The  pancreas  is  subject  to  various  types  of  inflammation,  and  it  may  be 
the  seat  of  calculi,  of  cysts,  and  of  the  different  forms  of  new-growths.  Inflam- 
mation of  the  pancreas  may  affect  chiefly  the  ducts,  or  the  gland  substance  proper, 
A  distinction  is  therefore  made  between  two  forms — the  catarrhal  and  the  pai"en- 
chymatous,  the  latter  being  subdi\dded  into  acute  hemorrhagic,  subacute  or 
purulent,  and  chronic  pancreatitis  or  pancreatic  cu-rhosis.  Gangrenous  pancre- 
atitis, which  frequently  follows  the  hemorrhagic  form,  is,  like  purulent  pan- 
creatitis, classified  by  many  as  subacute.  The  varieties  mil  be  considered 
separately  in  the  following  pages. 
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Catarrhal  Pancreatitis. — This  form  of  inflaimnatioii  of  the  pancreas,  due  to 
an  ascending  infection  of  the  duct  of  Wirsung,  is  seldom  recognized,  but  presum- 
ably is  often  associated  with  infection  of  the  lower  part  of  the  common  bile-duct, 
such  as  occm's  with  impacted  calculi.  In  other  cases  the  infection  may  extend 
from  an  ulcerative  process  in  the  duodenum.  According  to  the  cause  and  its 
degree,  catarrhal  pancreatitis  may  be  mild  and  transitory,  or  it  may  assume 
an  acute  character.  In  the  latter  case  the  inflammation  may  be  followed  by 
suppuration  with  abscess  formation,  or,  in  the  graver  cases,  by  symptoms  of 
septicaemia  and  pya?mia. 

The  removal  of  the  cause,  such  as  biliary  calculi,  and  the  establishing  of 
effective  drainage  of  the  biliary  passages  generally  lead  to  the  subsidence  of 
the  catarrhal  pancreatitis;  but  the  organ  may  remain  in  a  state  of  chronic 
inflammation. 

Acute  Hemorrhagic  Parenchymatous  Pancreatitis.— Acute  hemorrhagic  pan- 
creatitis (Fig.  .39)  is  regarded  by  some  as  a  secondary  manifestation  in  different 
types  of  inflammation  of  the  pancreas,  whereas  others  hold  that  the  hemorrhages 
themselves  are  the  primary  factor  and  the  cause  of  the  resulting  inflammatory 
and  necrotic  processes.    This  is  certainly  true  for  a  number  of  the  cases. 

It  is  exceptional  for  acute  hemorrhagic  pancreatitis  to  develop  in  an  intact 
organ,  free  from  lesions  of  any  kind.  A  favorable  soil  is  furnished  by  an  inflamed, 
fatty,  or  sclerotic  pancreas,  or  by  biliary  lithiasis.  The  pancreas  in  health  is 
protected  by  the  normal  blood  supply  and  by  its  immunity  against  its  own 
secretions.  The  onset  of  the  disease  is  rendered  possible  by  circulatory  changes 
and  autodigestive  processes. 

Anatomically,  the  disease  is  characterized  by  an  intra-pancreatic  bloody 
extravasation,  with  more  or  less  destruction  of  the  glandular  parenchyma. 

Etiology. — Hemorrhagic  pancreatitis  occurs  in  both  sexes  and  at  all  ages, 
but  the  jDeriod  between  thirty  and  forty-five  years  is  most  extensively  repre- 
sented. According  to  recent  observations  of  Eiu-opean  writers,  the  Latin  races 
seem  to  be  less  susceptible  than  the  Teuton  and  Anglo-Saxon.  The  intoxica- 
tions and  diatheses  are  important  etiological  factors.  In  most  cases  the  disease 
is  apparently  referable  to  a  general  or  local  infection  (general  infectious  diseases; 
pylephlebitis;  gastric  and  duodenal  ulcer  and  cancer).  Gastro-intestinal  affec- 
tions and  diseases  of  the  liver,  notably  gall-stones,  play  a  prominent  part  in  the 
etiology  of  hemorrhagic  pancreatitis.  All  these  factors  act  by  way  of  the  vas- 
cular lesions  to  which  they  give  rise.  The  circulation  may  be  impeded  by  embolic 
obliteration  of  an  arterial  branch,  or  a  septic  embolus  may  give  rise  to  intra- 
pancreatic  suppuration  with  secondary  hemorrhage.  An  obstruction  of  the 
venous  return  flow  is  equally  injurious,  and  in  certain  cases  venous  tlirombosis 
plays  a  leading  part.  The  parenchyma  is  imperfectly  nourished  by  the  retarded 
blood  supply,  and  auto-digestion  then  becomes  possible. 

Besides  infection  and  circulatory  disturbances,   mechanical  and  chemical 
•  causes  referable  to  gastro-intestinal  and  hepatic  disease  also  enter  into  consider- 
ation.    Infection  of  the  liver  usuall}^  terminates  in  lithiasis,  which,  in  its  turn, 
affects  the  pancreas.     The  seat  of  the  calculi  is  more  important  than  their 
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number.  When  arrested  in  the  ductus  choledochus,  they  compress  the  head 
of  the  pancreas  through  the  walls  of  the  duct,  giving  rise  to  sclerosis.  Virulent 
microbes  from  the  stagnating  bile  may  gain  access  to  the  organ,  and  thus  give 
rise  to  suppiu'ative  or  hemorrhagic  pancreatitis.  This  is  still  more  apt  to  follow 
upon  the  arrest  of  a  gall-stone  in  the  ductus  choledochus  in  close  proximity  to 
the  duct  of  Wirsung,  as  a  result  of  which  the  pancreatic  duct  is  compressed  and 
the  pancreatic  juices  are  forced  back  into  the  glandular  parenchyma,  thus 
favoring  auto-digestion  and  necrosis.  A  calculus  in  the  ampulla  of  Vater  is 
more  likely  than  any  other  cause  to  give  rise  to  hemorrhagic  pancreatitis,  through 
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Fig.  59. — Acute  Hemorrhagic  Pancreatitis.     At  the  periphery  tin  ru  is  normal  pancreatic  tissue,  but  the 
central  part  is  necrotic  and  shows  extensive  leucocytic  infiltration.      (Low  magnification.) 

penetration  of  bile  into  the  pancreatic  ducts.  The  pancreas  in  these  cases  has 
been  found  to  be  transformed  literally  into  a  blood-clot. 

Hemorrhagic  pancreatitis,,  wliile  it  may  be  produced  experimentally  by 
various  micro-organisms  or  their  toxins,  is  not  strictly  speaking  a  microbic 
cUsease,  A  specific  pathogenic  agent  does  not  exist,  and  the  action  of  microbes 
in  tills  connection  is  usually  secondary  and  contributory.  The  duct  of  Wirsung, 
under  normal  conditions,  often  harl^ors  microbes,  without  any  untoward  results 
for  the  pancreas. 

Pathological  Anatomy. — In  most  cases  the  gland  is  covered  in  part,  or 
entirely,  with  chstinct  extravasations  of  blood.  Partial  hemorrhages  are  usually 
confined  to  the  head,  but  have  also  been  noted  in  the  body  and  even  the  tail 
of  the  organ.     The  reddish-brown  lesibns  contrast  with  the  grayish  color  of  the 
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normal  portions.  The  entire  pancreas  is  sometimes  infiltrated  with  blood, 
and  resembles  a  large  blood-clot.  The  organ  is  considerably  enlarged,  even  up  to 
twice  the  normal  size,  softened,  and  easily  indented.  The  symptoms  indicative 
of  compression  of  various  adjacent  structm-es — symptoms  which  are  occasionally 
observed  in  the  com\se  of  hemorrhagic  pancreatitis — ^may  be  attributed  to  the 
enormous  degree  of  hypertrophy  which  sometimes  affects  the  pancreas.     Peri- 


i-  n,.  (JO. — Acute  Paiicreatitis.      (Original.) 
The  details  of  the  oblong  area  surrounded  by  a  heavy  black  boundarj'  line  may  be  seen  in  Fig.  61. 


pancreatic  ha^matomata  are  freciuently  present,  and,  as  might  natm-ally  be 
expected  from  the  anatomical  relations,  they  are  situated  especially  in  front  of 
the  organ. 

The  microscopical  findings  consist  in  the  combined  lesions  of  necrosis  and 
hemorrhage.  (Figs.  59,  60,  and  61.)  Purely  hemorrhagic  types  are  rare.  A 
number  of  intact  acini  and  islands  of  Langerhans  are  usually  present. 
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Symptoms. — The  patient  is  generally  a  stout,  well-nom-ished  individual, 
and  is  attacked  in  the  midst  of  health.  The  onset  of  the  disease  varies  with 
its  cause.  It  may  begin  like  hepatic  colic,  with  pain  in  the  region  of  the  gall- 
bladder, the  migration  of  a  biliary  calculus  being  actually  the  first  stage  of  the 
hemorrhagic  pancreatitis.  In  other  cases  the  onset  is  abrupt,  with  extremely 
severe  pain — of  a  neuralgic  type— in  the  epigastrium,  above  or  around  the 
umbilicus.  Sometimes  the  pain  is  described  as  above  and  to  the  left  of  the 
umbilicus,  but  it  may  be  in  the  right  hypochondiium  or  even  in  the  lower  abdom- 
inal region.  (Opie.)  The  pain  is  more  diffuse  than  that  of  chronic  pancreatitis, 
which  is  confined  to  the  entrance  of  the  duct  of  Wirsung  into  the  duodenum; 
it  is  distinctly  aggravated  by  the  slightest  movement  or  by  the  mere  weight 
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Fig.  G1. — Acute  HemoiThagic  Pancreatitis,  characterized  by  leiicoc>^ic  infiltration  and  fat-necrosis. 
(Original.)      (Higher  magnification  of  a  limited  part  of  the  field  shown  in  Fig.  60.) 


of  the  bed  clothes.  In  the  further  course  of  the  attack  the  pain  subsides  to 
a  certain  extent,  while  signs  of  peritoneal  reaction  may  manifest  themselves  in 
the  form  of  moderate  tympanites  with  rigid  abdomen,  particularly  in  the  epi- 
gastric region.  A  peculiar  type  of  painless,  frequently  repeated,  vomiting  occurs, 
in  which  bile  or  blood  or  both  may  be  voided,  but  no  fecal  matter.  This  symp- 
tom is  present  only  in  the  early  stages.  There  is  marked  intestinal  paresis. 
In  a  general  way,  it  may  be  said  that  the  clinical  pictiu'e  resembles  both  that 
of  peritonitis  and  that  of  intestinal  occlusion.  The  latter  is  never  absolute, 
however,  and  there  is  no  actual  arrest  of  feces  and  gas.  Certain  cases  are  char- 
acterized by  profuse  diarrhoeal  discharges.  That  peritonitis  does  not  exist 
is  shown  by  the  slow,  full  i)ulse,  suggesti\-e  of  great  arterial  hypertension. 
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Fever  is  rarely  present  in  the  early  stages,  and  the  temperature  may, 
when  symptoms  of  shock  tlevelojj,  become  subnormal;  leucocytosis  is  present 
in  some  cases,  absent  in  others;  jaundice,  which  occurred  in  ten  per  cent  of 
the  cases  collected  by  Gessner,  is  probably  due  in  most  cases  to  coincident 
chsease  of  the  biliary  passages. 

The  symptoms  of  hemorrhagic  pancreatitis  are  not  absolutely  characteristic 
and  are  rarely  all  present  in  the  same  individual.  The  clinician  must  then  look 
to  certain  signs  that  depend  upon  the  relations  of  the  pancreas  to  the  neighbor- 
ing organs,  and  upon  the  disturbed  functions  of  the  gland  itself.  The  former, 
which  are  the  result  of  irritation  of  the  solar  and  cceliac  plexuses,  are  expressed 
by  pain,  diarrhoea,  vomiting,  collapse,  and  vasomotor  distm'bances  as  evidenced 
by  cyanosis.  The  changed  character  of  the  glandular  secretions  is  ascertained 
by  the  examination  of  the  urine  and  stools.  The  presence  of  glycosuria,  which 
is  more  apt  to  be  found  at  the  beginning  than  at  the  end  of  the  disease,  possesses 
small  diagnostic  value ;  it  occurs  in  only  a  small  proportion  of  the  cases  and  has 
no  unfavorable  bearing  upon  the  })rognosis.  According  to  Leriche  and  Aj-naud 
the  glycosuria  seems  to  be  referable  to  a  reflex  action,  instead  of  being  dependent 
upon  the  destruction  of  the  gland.  The  presence  of  fatty  acids  in  the  mine 
is  more  important,  and  useful  information  in  this  respect  is  likewise  elicited  from 
an  examination  of  the  stools.  The  discharge  of  necrotic  fragments  of  pancreatic 
tissue  is  pathognomonic. 

Coursp:  of  the  Disease. — The  patient's  general  condition  is  very  seriously 
impaired,  and  the  emaciation  which  takes  place  within  a  few  days  may  be  very 
pronounced.  The  pulse  becomes  weak ;  signs  of  impending  heart  failure  develoj) ; 
the  temperature  may  remain  stationary,  rise  very  high,  or  drop  below  normal. 
Death  often  takes  place  in  the  midst  of  a  profuse  attack  of  ha^matemesis. 

Gangrenous  Pancreatitis. — No  sharp  line  of  demarcation  can  be  drawn 
between  gangrenous  jjancreatitis  and  hemorrhagic  pancreatitis,  particularly 
when  the  former  follows  the  hemorrhagic  variety,  as  it  does,  according  to  Fitz, 
in  at  least  one-half  of  the  cases.  Indeed,  widespread  necrosis  is  a  constant  seciuel 
of  the  hemorrhagic  lesion,  and,  in  experimental  cases,  appears  ^^dthin  a  few  hours. 
(Opie.)  Subseciuent  changes  in  the  extravasated  blood  are  due  to  the  invasion 
of  bacteria,  and  the  digestive  action  of  the  pancreatic  juice  brings  about  those 
changes  in  the  gland  which  are  described  as  gangrenous. 

In  cases  of  hemorrhagic  pancreatitis  that  have  survived  the  onset  for  about 
one  week,  the  gland  becomes  dark  or  even  black  in  color;  a  little  later  it  is 
perceptibly  soft  and  friable.  It  may  be  entirely  separated  from  its  attach- 
ments or  remain  connected  to  the  siu-rounding  structm'es  by  only  a  few  shreds. 
The  lesser  peritoneal  sac  is  filled  with  dark,  bloody,  foul-smelling  fluid,  and  areas  of 
fat  necrosis  may  be  found  around  the  pancreas  or  behind  the  lesser  peritoneal  sac. 

Infections  by  a  variety  of  bacteria  may  occur,  and  frecjuently  the  abscess 
thus  formed  is  limited  to  the  lesser  peritoneal  sac,  the  foramen  of  Winslow 
being  closed  by  adhesions.  A  general  peritonitis  rarely  results.  (Opie.)  In 
some  instances  the  abscess  cavity  may  extend  to  the  retroperitoneal  tissues 
over  the  left  kidney.     Perforation  may  occur  into  the  stomach  or  the  duodenum, 
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and  in  one  of  the  cases  reported  a  part  of  the  pancreas  was  passed  per  rectum 
and  identified.  Gangrenous  pancreatitis  thus  represents  a  later  subacute  stage 
of  one  of  the  acute  forms  of  inflammation,  particularly  the  hemorrhagic. 

The  symptoms  of  gangrenous  pancreatitis  appear  at  a  later  date  in  those 
who  have  sur^^ved  the  attack  for  a  few  days  (from  four  days  to  one  week). 
Usually  the  acute  symptoms  at  the  onset — ^^z.,  pain,  tenderness,  and  vomiting- 
have  subsided  to  some  extent  by  the  time  the  gangrenous  changes  take  place. 
Constipation,  if  present,  may  give  place  to  diarrhoea,  and  the  stools  often  con- 
tain blood.  Steatorrhoea  is  rarely  present.  Still  later  (about  the  end  of  the 
second  week,  according  to  Opie),  owing  to  the  invasion  of  the  necrotic  tissue  by 
micro-organisms,  fever,  moderate  in  degree  and  irregular  in  course,  may  be 
present.  For  the  same  reason  there  are  likely  to  be  evidences  of  peritonitis, 
and  a  mass,  in  some  cases  well  defined,  in  others  vague,  may  appear,  usually  in 
the  epigastric  region.  In  the  gangrenous  cases  glycosuria  is  rare.  In  twenty 
per  cent  of  the  cases  collected  by  Fitz  jaundice  was  present. 

Diagnosis. — In  the  early  stages  of  the  disease  the  diagnosis  is  based  on 
the  suddenness  of  the  onset,  the  localization  of  the  pain  in  the  epigastrium, 
the  vomiting,  and  the  symptoms  of  collapse.  Later,  the  appearance  of  a  tumor 
in  the  epigastrium,  usually  l^etween  the  stomach  and  the  colon,  suggests  an 
exudate  in  the  lesser  sac  of  the  peritoneum.  This  symptom  is  of  the  greatest 
value  when  it  follows  the  acute  symptoms,  appearing  in  the  gangrenous  or 
suppurative  stage.  Evidences  of  disturbed  metabolism,  glycosmia,  steatorrhoea, 
etc.,  are,  according  to  Opie,  rarely  present;  but,  in  both  the  early  and  the  late 
stages,  examination  of  the  urine  and  feces  may  afford  at  least  confirmatory 
evidence.     (See  also  General  Considerations,  etc.,  page  175.) 

Biliary  colic  often  precedes  and  at  times  accompanies  an  attack  of  hemor- 
rhagic pancreatitis.  When  the  two  are  associated,  differentiation  may  be 
exceedingly  difficult;  but  pancreatitis  is  suggested  by  the  facts  that  the  symp- 
toms are  unusually  severe  and  that  the  pain  is  perhaps  located  more  to  the 
left  than  to  the  right  side.  When  the  two  coexist,  as  the  result  of  a  calculus 
lodged  in  the  ampulla  of  Vater,  chfferentiation  may  be  impossible;  but  differen- 
tiation is  not  essential  at  this  time,  since  the  exploratory  incision  which  com- 
pletes the  diagnosis,  permits  the  proper  treatment  of  both  conditions.  Per- 
foration of  the  gall-bladder  usually  produces  pain  on  the  right  side,  but  even  this 
may  be  misleading.  The  writer  recalls  a  case  in  which  the  patient  had  suffered 
from  attacks  of  biliary  colic  for  years.  In  the  final  attack  the  symptoms  at  first 
were  not  severe  and  were  subsiding.  Among  other  signs  the  medical  attend- 
ant had  noticed  an  enlarged  gall-bladder.  Suddenly  the  symptoms  became 
severe  and  coincidentally  the  enlargement  of  the  gall-bladder  disappeared. 
A  diagnosis  of  perforative  cholecystitis  was  made,  but  at  the  operation  there 
were  found  fat  necrosis  and  other  evidences  of  pancreatitis,  while  the  gall- 
bladder was  only  moderately  distended  and  not  perforated.  As  an  autopsy 
was  not  permitted,  the  exact  pathological  conditions  could  not  be  determined. 

^\'hcn  an  attack  of  ])ancreatitis  is  accomj^anied  by  severe  constipation,  the 
condition   is   often   mistaken   for  intestinal   obstruction.     The   suddenness   of 
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onset,  the  severity  of  the  symptoms,  and  the  hmitation  of  the  pain  and  dis- 
tention to  the  epigastrium  suggest  pancreatitis;  and,  besides,  the  absence  of 
stercoraceous  vomiting  and  of  marked  peristalsis  is  against  intestinal  obstruction. 
Perforation  of  the  stomach,  duodenum,  or  other  part  of  the  alimentary  canal 
may,  in  the  early  stage  of  the  attack,  while  peritonitis  is  still  localized,  suggest 
hemorrhagic  pancreatitis.  Then  again,  in  the  later  stages,  if  a  localized  peri- 
toneal abscess  is  produced,  particularly  if  the  perforation  has  been  in  the  lesser 
sac,  the  same  difficulty  may  obtain.  The  history  of  a  previous  ulcer  or  malignant 
growth  points  to  perforation;  the  history  of  a  previous  biliary  infection  to 
pancreatitis. 

Physical  Ex.\mixation. — Palpation  behind,  at  the  level  of  the  left  costo- 
vertebral angle,  is  important,  for,  when  this  causes  an  exacerbation  of  the  pain, 
it  affords  an  excellent  sign  of  the  presence  of  acute  pancreatic  disease.  Inspec- 
tion of  the  abdominal  wall  often  shows  it  to  be  splashed  with  livid,  purplish 
spots,  wliich  give  it  a  mottled  appearance,  and  which,  in  conjunction  with  the 
cyanotic  coloration  of  the  face,  should  draw  attention  to  the  pancreas.  Mayo- 
Robson's  pressm-e  point  lies  half-way  between  the  end  of  the  ninth  rib  and  the 
umbilicus;  tenderness  or  pressure  at  this  point  is  considered  by  some  as  char- 
acteristic. Abdominal  palpation  may  permit  the  demonstration  of  an  abnormal 
resistance  in  the  epigastric  region,  due  to  the  marked  enlargement  of  the  pan- 
creas; but,  according  to  Opie,  a  tumor  mass  referable  to  the  pancreas  is- 
rarely  palpable  in  the  early  hemorrhagic  stage. 

Treatment. — There  is  some  question,  among  \^Titers  on  this  subject,  as  to 
whether  operation  should  be  performed  in  the  early  or  the  later  stages.  Statistics, 
published  so  far  seem  to  indicate  that  a  greater  percentage  of  cures  follows, 
operation  in  the  subacute  stage — the  stage  of  gangrene  or  suppiu'ation — than 
in  the  early  stages.  Mikulicz,  who  pul^lished  in  1903  the  largest  list  of  operations 
fimiished  up  to  that  time,  did  not  regard  this  showing  of  significance,  because 
of  the  large  number  of  unrecorded  cases  of  patients  who  die  in  the  early  stage. 
Further,  many  of  the  operations  have  been  undertaken  in  consecjuence  of  a 
mistaken  diagnosis,  and  the  long  and  tedious  search  for  the  lesion  thus  neces- 
sitated has  added  to  the  mortality.  Mikulicz  himself,  in  spite  of  his  statistics, 
believed  that  early  operation  limited  the  necrosis  and  lessened  the  likelihood  of 
such  severe  complications  as  venous  thrombosis  and  pyaemia.  Moynihan  states 
that  the  affected  pancreas  and  its  siu-roundings  form  a  phlegmon,  which  can 
be  relieved  only  by  free  drainage.  This  author  also  says  that,  while  in  the 
less  severe  cases  of  pancreatitis  the  patient  may  live  until  an  abscess  forms  or  a 
slough  separates,  in  the  more  severe  ones  he  is  likely  to  die  unless  sm-gical  treat- 
ment is  adopted  early. 

The  sm'gical  treatment  of  acute  hemorrhagic  pancreatitis  consists  in  laparot- 
omy, exposure  of  the  pancreas,  punctm-e  or  incision  of  the  organ,  drainage 
with  tamponing,  and,  if  necessary,  di'ainage  of  the  bile-passages.  The  operative 
procedures  aim  at:  (1)  prevention  of  the  diffusion  of  pancreatic  juice  in  the 
abdominal  cavity;  (2)  correction  of  the  harmful  effects  of  the  juice  which  has 
already  escaped. 
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The  degree  of  anaesthesia  employed  should  be  slight.  Sometimes  pm-ely 
local  anaesthesia  (by  ethyl  chloride  or  by  cocaine)  suffices.  The  avenue  of  election 
for  reaching  the  pancreas  is  tln-ough  median  laparotomy.  The  making  of  this 
incision  is  followed  by  di\ision  of  the  gastrocolic  ligament  and  exposure  of  the 
pancreas,  which  should  be  punctured  in  several  places  or  even  incised  freely, 
after  which  it  should  be  thoroughly  tamponed.  Under  all  circumstances  it  is 
necessary  to  prevent  the  diffusion  of  the  destructive  secretion  of  the  gland. 
To  accomplish  this,  the  lifjuid  may  be  wiped  out  with  compresses  or  aspirated. 
Wherever  a  retracted  omentum,  spattered  with  grease  spots  and  on  the  verge 
of  gangrene,  is  seen,  it  should  be  resected. 

The  cutting  out  of  small  portions  (discission)  and  the  tearing  asunder  of 
the  lobes  (dilaceration)  of  the  pancreas — ^measiu^es  which  are  objected  to  by 
some  on  account  of  the  danger  of  hemorrhage — are  recommended  by  others 
(notably  Leriche  and  Arnauld)  in  cases  where  the  hemorrhagic  and  necrotic 
lesions  are  very  pronounced.  The  procedm-es  sometimes  permit  the  withch'awal 
of  necrotic  fragments  of  pancreatic  tissue  and  the  opening  of  cavities,  thus 
preventing  the  harmful  absorption  of  toxic  products,  and  have,  moreover,  the 
beneficial  effect  of  lessening  the  volume  of  the  organ. 

The  operation  is  completed  by  extensive  tamponing  of  the  pancreas,  so  as 
to  separate  it  completely  from  the  adjacent  organs,  and  at  the  same  time  to 
insure  the  easy  draining  of  the  inflammatory  and  secretory  product^  to  the 
outside.  One  or  two  large  cb'ains  should  be  inserted.  Drainage  is  usually 
established  by  way  of  the  gastrocolic,  more  rarely  by  way  of  the  gastrohepatic 
omentum;  sometimes  both  routes  are  adopted.  Lumbar  drainage  may  be 
indicated  in  the  presence  of  a  voluminous  retropancreatic  exudate.  The  tam- 
pons must  be  left  in  place  for  a  long  time,  in  order  to  guard  against  remote 
necrosis  of  the  pancreatic  tissue.  During  cicatrization,  as  long  as  the  slightest 
secretion  persists,  the  wound  must  be  very  carefully  watched  and  autodigestion 
prevented  by  the  local  application  of  isolating  fatty  substances,  such  as  lanolin 
ointment. 

Concerning  the  statistics  of  the  surgical  treatment  of  acute  hemorrhagic 
])ancreatitis,  Villar,  at  the  Surgical  CongTess  of  1905,  reported  five  cures  among 
twenty-one  patients  upon  whom  he  had  operated.  Mikulicz's  summary  of  all 
reported  cases  operated  on  up  to  May,  1903,  includes  75  operations  wiih.  25 
recoveries  among  3()  cases  in  which  the* pancreas  was  dnectly  treated;  whereas 
there  were  only  fom*  recoveries  among  41  cases  treated  witli  free  di-ainage, 
^^^thout  interference  with  the  organ  itself.  Dreesmann,  in  April,  1909,  compiled 
from  gc^neral  medical  literature  118  cases  of  acute  hemorrhagic  pancreatitis 
treated  by  operation. 

Imfeld  has  recently  (1910)  reported  a  case  of  acute  hemorrhagic  pancreatitis, 
that  occurred  in  a  man  thirty-six  years  old,  who  was  successfull}^  operated  upon 
by  Kocher,  after  a  practically  positive  diagnosis  had  been  made  prior  to  the 
■operation.  The  capsule  of  the  j^ancreas  was  transversely  incised  for  a  distance 
of  3  or  4  centimetres;  then  the  opening  was  tamponed  with  iodoform  gauze, 
nnd  drainage  was  effected  bv  means  of  a  large  glass  tube,  around  which  peri- 
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toneum  and  fascia  were  sutiu-ed.     The  severe  pain  subsided  almost  completely 
after  the  operation;  a  fistula  persisted  for  four  months  afterward. 

When,  as  frequently  happens,  the  biliary  passages  are  involved  either 
by  obstruction  or  by  infection,  the  obstruction  should  be  removed,  and — to 
overcome  the  infection — drainage  should  be  established.  Drainage  may  be 
required  in  the  gall-bladder  or  in  the  common  duct,  or  in  both;  the  conditions 
present  determining  the  appropriate  treatment.  Frequently  the  condition  is 
so  grave  that  only  measiu-es  du'ected  to  the  pancreas  can  be  employed,  the  treat- 
ment of  the  biliary  passages  being  left  to  a  later  date.  When,  however,  a  calculus 
is  lodged  at  the  duodenal  orifice,  this  must  be  removed  promptly,  if  possible, 
since  without  such  removal  pancreatic  drainage  will  be  inadequate. 

The  medical  treatment  is  briefly  as  follows: — Pain  should  be  controlled 
by  morphine,  but  this  must  be  given  guardedly,  since  it  obscures  the  symptoms 
and  increases  the  distention;  it  should,  indeed,  be  used  only  while  the  surgeon 
is  waiting  to  make  preparations  for  the  operation.  Sometimes  the  paroxysms 
are  so  severe  as  to  require  the  administration  of  chloroform.  Vomiting  is  best 
relieved  by  withholding  food,  by  stomach  lavage,  and  by  introducing  a  saline 
solution  into  the  rectum  according  to  the  method  recommended  by  Murphy 
for  use  in  the  treatment  of  peritonitis.  The  absorption  of  fluid  by  the  rec- 
tum takes  place  rapidh^,  supplies  the  place  of  that  which  has  been  lost  by 
vomiting,  and  dilutes  the  toxins  in  the  circulation.  Collapse  is  treated  by 
the  injection  of  a  saline  solution  into  the  rectum  or  the  veins,  or  subcutane- 
ously,  and  by  appropriate  heart  stimulants.  Nutrition,  when  the  vomiting 
is  severe,  must  be  maintained  l:)y  the  measures  recommended  above  and  by 
rectal  feeding. 

Subacute  Pancreatitis  (Abscess  of  the  Pancreas). — The  suppurative  type 
of  pancreatic  inflammation  is  characterized  by  multiple  small  abscesses  which 
are  scattered  throughout  the  substance  of  the  gland,  and  which,  in  their  turn, 
may  break  down  and  coalesce  into  one  large  abscess.  The  disease  may  occur 
as  a  primary  infection,  or  it  may  follow  acute  hemorrhagic  pancreatitis,  the 
germs  in  the  latter  instance  finding  a  peculiarly  favorable  soil.  (Opie.)  The 
disease  may  originate  (1)  tln'ough  the  ha-matogenous  route,  the  pus-producers 
reaching  the  pancreas  by  way  of  the  blood,  as  in  all  metastatic  suppm'ations ; 
(2)  tln-ough  inflammation  transmitted  from  the  smToundings  (gastric  and  duo- 
denal ulcer  and  cancer);  (3)  through  bacterial  invasion  of  the  ducts  ot  a  pre- 
disposed pancreas — one  that  is  the  seat  of  an  acute  hemorrhagic  inflammation, 
of  a  clironic  inflammation,  of  necrosis,  of  compression  of  the  pancreatic  duct, 
etc.  Metastatic  infections  are  not  common;  the  most  common  are  probably 
those  which  take  place  by  way  of  the  ducts. 

Diffuse  purulent  infiltration  of  the  gland  and  pancreatic  gangrene  represent 
the  final  stage  of  acute  inflammation  rather  than  a  variety  of  subacute  pan- 
creatitis. When  the  two  are  combined  a  distinction  between  gangrene  and 
suppuration  is  not  possible.  Depending  upon  the  kind  and  severity  of  the 
infection,  the  gland  may  break  down  into  a  pulpy  gangrenous  mass,  enclosed 
in  a  capsule  of  thickened  connective  tissue;  or  the  abscess  ca\dty  may  contain 
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the  hardened  and  contracted  remains  of  the  pancreas^  which  may  be  expelled 
through  the  stomach  or  the  bowel. 

Symptoms. — In  the  suddenness  of  the  onset  and  the  character  of  the  later 
symptoms,  subacute  pancreatitis  resembles  the  acute  form  of  the  disease.  The 
symptoms  of  the  former,  however,  and  especially  the  severity  of  the  pain,  are 
not  so  pronounced  as  they  are  in  the  acute  form,  md  may  subside  by  the  third 
or  fourth  day,  only  to  reappear  about  the  eighth  or  ninth  day,  as  the  abscess 
continues  to  enlarge.  The  temperature  at  this  stage  may  rise  to  104°  F.  Chills 
and  extreme  weakness  are  present.  Ileus  is  sometimes  closely  simulated.  While 
the  clinical  picture  may  point  to  an  involvement  of  the  pancreas,  a  definite 
conclusion  as  to  the  type  of  the  disease  is  extremely  difficult  to  reach.  In  a 
smaller  group  of  cases,  particularly  those  following  lithiasis  or  the  development 
of  a  cyst  or  cancer,  the  onset  may  be  gradual  and  there  may  be  only  abdom- 
inal pain  or  a  sense  of  discomfort  in  the  epigastric  region,  with  gastric  symp- 
toms of  varying  intensity.     (Opie.) 

Favorable  cases  are  characterized  by  the  formation  of  a  chcumscribed 
abscess,  surrounded  l^y  protective  adhesions.  The  seat  of  predilection  is  the 
omental  bursa,  and  the  pus  then  becomes  demonstrable  on  the  right  or  the  left 
of  the  middle  line,  either  in  the  right  renal  region,  or  between  the  spleen  and 
the  colon,  depending  upon  its  origin  from  the  head  or  the  tail  of  the  pancreas. 
Retroperitoneal  suppuration  may  appear  in  the  lumbar  region.  Pus  bmTow- 
ing  above  the  lesser  curvature  of  the  stomach  gives  rise  to  the  formation  of  a 
subphrenic  abscess. 

Course  of  the  Disease. — The  abscess,  when  left  untreated,  may  empty 
itself  by  establishing  an  opening  into  the  stomach  or  bowel,  and  thus  spontaneous 
recovery  may  result.  The  pus  may  penetrate  the  diaphragm  or  force  its  way 
thi-ough  the  abdominal  wall  above  or  below  the  stomach.  Rupture  of  the 
abscess  into  the  free  abdominal  cavity  usually  terminates  in  fulminating  peri- 
tonitis and  death.  Cases  of  chronic  sepsis,  with  infarction  of  the  spleen  and 
the  kidneys  thi-ough  infectious  tlii'ombosis,  have  been  recorded. 

Treatment. — Subacute  pancreatitis  is  relatively  amenable  to  surgical  inter- 
ference, which  consists  in  incision  of  the  abscess,  after  division  of  the  gastrocolic 
ligament  or  the  mesocolon,  usually  by  way  of  a  median  laparotomy.  The 
pus  can  also  be  evacuated  tlii'ough  an  incision  in  either  the  left  or  the  right 
costovertebral  angle.  Abscesses  situated  at  a  great  depth  posteriorly  may  be 
operated  upon  thi-ough  the  lumbar  region,  or  a  counter-incision  in  that  du-ection 
may  be  made.  Subphrenic  pancreatic  abscess  may  be  approached  thi'ough  the 
transpleural  route,  mth  costal  resection.  In  all  these  procedures,  the  peritoneal 
cavity  must  be  well  protected  with  tampons  against  the  destructive  pancreatic 
secretion. 

Prognosis. — While  the  prognosis  is  more  favorable  than  that  of  acute  pan- 
creatitis, the  remote  results  are  not  always  satisfactory,  and  the  patients  are 
ex[)osed  to  a  variety  of  complications.  Diffuse  purulent  infiltration  or  multiple 
abscesses  are,  of  course,  less  amenable  to  surgical  treatment  than  is  a  single 
large  abscess. 
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Chronic  Interstitial  Pancreatitis.— The  chi'omc  indurative  form  of  pan- 
creatitis (Fig.  62)  is  now  conceded  to  be  more  common  than  was  formerly  as- 
sumed, but  a  pathognomonic  symptom  which  positively  indicates  the  exist- 
ence of  a  clironic  inflammation  of  the  pancreas  is  not  yet  known. 

Chronic  pancreatitis  is  usually  secondary,  the  interstitial  inflammatory- 
process  being  due  to  a  variety  of  factors.  Most  cases  can  be  traced  to  an  ascend- 
ing catarrh  of  the  pancreatic  ducts  (sialangitis  pancreaticus  ascendens,  Mayo- 
Robson).  The  catarrhal  pancreatitis,  in  its  turn,  is  mostly  due  to  stagnation 
of  the  secretion,  through  mechanical  or  inflammatory  obstruction  of  the  pan- 


FiG.  62. — Chronic  Interstitial  Pancreatitis.     The  illustration  shows  extensive  fibrosis  and  widely 
sejiarated  islands  of  pancreatic  tissue.     Magnified  75  diameters.     (Original.) 


creatic  duct.  The  anatomical  relations  account  for  the  likelihood  of  the  occur- 
rence of  pancreatic  involvement  as  the  result  of  an  occluded  ductus  choledochus. 
Stones  blocking  the  duct  of  AMrsung  or  the  biliary  passages  give  rise  to  constant 
irritation  and  to  inflammatory  changes  of  the  mucosa, — changes  which  prepare 
the  ground  for  bacterial  invasion. 

Injurious  agents  travelling  by  the  hirmatogenous  or  the  lymphatic  I'oute 
are  other  important  etiological  factors.  Ai'teriosclerosis — or,  more  accurately 
speaking,  endarteritis  obliterans — is  responsible  for  a  number  of  cases.  Syphilis 
predisposes  to  these  sclerotic  processes,  and  some  cases  of  chronic  pancreatitis 
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are  doubtless  of  specific  origin.  The  parts  played  by  alcoholism  and  tuberculosis 
are  not  so  well  established.  Inflammatory  or  neoplastic  conditions  of  adjacent 
organs,  especially  the  stomach  or  the  duodenum,  may  lead  to  interstitial  pan- 
creatitis through  direct  extension.  The  entrance  of  micro-organisms  is  facili- 
tated by  the  existence  of  intestinal  tumors  or  biliary  calculi. 

Opie  distinguishes  between  the  interlobular  and  the  interacinar  types  oi 
chronic  pancreatitis.  In  the  former,  the  organ  is  traversed  in  all  directions 
by  broad  bands  of  connective  tissue,  but  the  glandular  parenchyma  and  the 
islands  of  Langerhans  are  preserved  intact.  In  the  interacinar  type,  on  the 
other  hand,  the  parenchyma  itself  disappears,  and  connective  tissue  takes  its 
place;  the  islands  of  Langerhans  are  involved  and  usually  present  hyaline 
changes.  As  a  result  of  the  degenerative  and  destructive  processes,  the  internal 
secretion  of  the  pancreas  is  arrested,  as  shown  by  the  onset  of  diabetes. 

Symptoms. — The  clinical  picture  presented  by  cases  of  chronic  interstitial 
pancreatitis  is  not  sharply  outlined,  and  the  general  symptoms  are  vague  and 
indefinite,  suggesting  gastro-intestinal  catarrh,  or  more  commonly  simulating 
an  affection  of  the  l^iliary  passages.  Biliary  disorders  may  indeed  be  responsible 
for  the  pancreatitis,  and  their  symptoms,  notably  icterus,  may  entirely  mask 
those  dependent  upon  the  disease  of  the  pancreas  itself.  Confusion  may  also 
arise  in  the  case  of  a  pancreatic  neoplasm.  Moynihan  calls  attention  to  the 
fact  that  the  color  of  the  jaundice,  in  chronic  pancreatitis,  is  never  so  deep  as 
that  of  malignant  disease  of  the  organ,  and  is  more  inclined  to  a  pale  golden 
yellow. 

Diagnosis. — It  is  only  in  the  minority  of  the  cases  that  a  reliable  guide  is 
afforded  by  certain  physical  manifestations,  such  as  the  appearance  of  a  tumor 
in  the  region  of  the  pancreas.  The  enlargement  of  the  organ  does  not  often 
reach  very  large  dimensions  and,  as  the  patient  is  usually  a  well-nourished,  obese 
individual,  it  is  not  frequently  palpable.  Functional  tests  have  their  diagnostic 
uses,  but  their  value  is  limited  by  the  fact  that  the  clii-onic  indurative  process 
does  not  necessarily  involve  the  entire  organ,  while  slight  remnants  of  paren- 
chyma are  known  to  suffice  for  a  fairly  adequate  secretion. 

Treatment. — The  treatment  aims  at  arresting  the  inflammatory  process 
and  preventing  its  extension  to  the  still  intact  segments  of  the  pancreas.  It 
is  essentially  the  treatment  of  the  causative  cholelithiasis.  Cholecystostomy 
may  be  performed,  or  one  may  resort  to  choledochotomy  and  cholecystectomy, 
perhaps  combined  with  dilatation  of  the  intrapancreatic  portion  of  the  ductus 
choledochus.  (Czerny.)  Cholecystenterostomy,  on  account  of  the  danger  of 
infection  from  the  bowel,  is  not  recommended.  In  certain  cases  of  chronic  pan- 
creatitis, in  which  the  pancreas  causes  an  annular  stenosis  of  the  ductus  chole- 
dochus, with  obliteration  of  its  lumen,  Vautrin  proposes  freeing  the  duct  by  divid- 
ing the  bridge  of  pancreatic  tissue  with  the  thermocautery.  No  matter  which 
operative  procedure  is  adopted,  the  biliary  passages  must  be  thoroughly  in- 
spected and  a  prolonged  drainage  (from  two  to  thi-ee  weeks)  of  the  hepatic  duct 
be  instituted,  with  drainage  of  the  subhepatic  space. 

The  treatment  of  chronic  pancreatitis,  when  it  is  not  associated  with  disease 
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ot  the  biliary  system,  may  consist  in  simple  laparotomy  and  drainage,  or  a 
posterior  pancreatotomy  may  be  performed.  In  long-standing  cases  of  cln-onic 
pancreatitis,  the  treatment  can  be  only  palliative,  on  account  of  the  impossibility 
of  restoring  the  atrophic  cells  and  islands  of  Langerhans  which  have  undergone 
fibrous  degeneration. 

The  list  of  operations  recorded  up  to  the  present  day  includes  113  cases,  with 
8  deaths. 

General  Considerations  in  Regard  to  the  Diagnosis  of 
Pancreatic  Diseases. 

The  clinical  diagnosis  of  pancreatic  disease  is  based  upon  the  demonstra- 
tion of  certain  disturbances  of  body  metabolism,  the  result  of  partial  or  of  com- 
plete loss  of  the  internal  and  external  secretions  of  the  pancreas. 

Disturbances  of  the  Internal  Secretion  (changes  in  the  urine). — The  internal 
secretion  of  the  pancreas  is  inaccessible,  and  the  mutual  relations  between  this 
gland  and  others  having  an  internal  secretion  are  very  imperfectly  known. 
Practical  importance  attaches  to  the  connection  of  the  pancreas  with  the  sugar 
metabolism,  and  the  feature  of  persistent  or  periodical  glycosuria  in  the  symp- 
tom-complex is  always  a  strong  support  for  the  diagnosis  of  pancreatic  disease. 
The  urine  must  be  repeatedly  examined  as  to  the  presence  of  sugar,  and  any 
existing  intolerance  for  carbohych'ates,  more  particularly  grape  sugar,  must 
be  ascertained.  In  suspected  cases,  a  positive  outcome  of  the  Kraus  test  for 
alimentary  glycosuria  is  also  suggestive.  (In  this  method,  100  grammes  of 
dextrose  are  added  to  the  ordinary  meal,  and  the  urine  is  then  examined  for 
sugar.)  It  is  not  permissible,  however,  to  base  conclusions  as  to  the  existence 
of  pancreatic  disease  solely  upon  the  presence  of  diabetes  or  alimentary 
glycosuria,  without  demonstrable  disturbances  of  the  intestinal  absorption. 

Pentosuria  and  lipuria  have  been  observed  in  chseases  of  the  pancreas,  but 
the  evidence  for  the  connection  of  these  urinary  changes  with  a  disturbance  of 
the  internal  secretion  is  still  incomplete  and  indefinite. 

Loewi  recently  suggests  the  identification  of  pancreatogenic  diabetes  by 
means  of  adrenalin  instillations  into  the  eye.  These  injections  were  found  to 
cause  mydriasis  in  the  pupils  of  cats  and  dogs,  after  the  pancreas  had  been  extir- 
pated; and  this  change  is  interpreted  by  him  as  due  to  the  loss  of  pancreatic 
antagonism.     Hagen  regards  the  value  of  this  test  as  extremely  doubtful. 

Cammidge  Reaction. — The  diagnostic  value  of  this  reaction  of  the  urine  is  at 
present  disputed,  although  up  to  a  very  recent  date  the  majority  of  authors  held 
that  a  positive  outcome  of  the  test  is  greatly  in  favor  of  pancreatic  disease.  Mayo 
Robson,  who  largely  provided  the  clinical  material  for  Cammidge 's  investigations, 
strenuously  advocates  the  value  of  the  method.  Hess,  who  carried  out  the 
Cammidge  reaction  fifty  times,  including  twenty-five  clinical  cases  and  twenty- 
five  animal  experiments,  reaches  the  conclusion  that  it  has  only  a  corroborative 
value.  From  the  detailed  investigations  of  Schumm  and  Hegler,  who  examined 
the  urine  of  seventy  patients,  in  some  of  whom  pancreatic  disease  was  shown 
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by  operation  to  exist,  it  results  that  the  Cammidge  reaction  cannot  yet  be  ranked 
as  a  method  free  from  clinical  objections.  These  comments  apply  exclusively 
to  the  new  so-called  combined  method,  proposed  by.  Cammidge  in  1906.  It 
consists  in  subjecting  the  urine,  which  has  first  been  freed  from  albumin  and 
sugar,  to  acid  hydi'olysis,  by  boiling  it  with  hydrochloric  acid;  the  excess  of 
acid  is  neutralized  with  lead  carbonate;  the  glycuronic  acids  are  precipitated 
from  the  filtrate  by  tri-basic  lead  acetate,  the  lead  being  removed  by  the  intro- 
duction of  hydrogen  sulphide  or  simply  by  precipitation  with  sodium  sulphate; 
and  the  remaining  filtrate  is  subjected  to  the  phenyl-hydrazin  test.  The  out- 
come is  positive  when,  at  the  end  of  a  few  hours,  there  is  formed  a  light-yellow 
flaky  precipitate,  which  is  seen  under  the  microscope  to  be  made  up  of  long, 
light-yellow,  hair-like  crystals,  in  the  form  of  bundles.  It  is  characteristic  of 
these  crystals  to  become  promptly  dissolved  within  from  ten  to  fifteen  seconds, 
at  most  a  few  minutes,  after  the  adchtion  of  tliii'ty-tln-ee  per  cent  sulphuric  acid. 
In  order  to  exclude  traces  of  sugar  which  have  been  overlooked  in  the  reduction 
tests,  Cammidge  requires  a  control  test  in  which  the  urine  is  treated  in  the  same 
way,  the  acid  hych'olysis,  however,  being  omitted.  The  end-products  of  this 
combined  Cammidge  method  are  pm'e  osazone-compounds  (pentosazones), 
due  to  the  liberation  of  pentose-like  bodies,  in  the  disintegration  of  the  nucleo- 
proteids  of  the  pancreas. 

It  has  been  satisfactorily  demonstrated  that  the  Cammidge  reaction  is  not 
based  upon  the  presence  of  a  uniform  reaction-product,  for  this  body  in  the 
urine  of  pancreatics  may  be  either  saccharose,  dextrose,  or  dextrose  and  glycur- 
onic acid.  The  um-eliable  character  of  the  method  is  also  illustrated  by  animal 
experiments. 

AccorcUng  to  Klieneberger's  experience  with  nearly  fifty  cases,  it  is  absolutely 
certain  that  a  positive  Cammidge  reaction  may  occm*,  in  exceptional  cases,  when 
pancreatic  cU.sease  can  be  safely  ruled  out  on  the  basis  of  the  clinical  findings 
and  other  fmictional  methods.  Hence,  the  test  must  always  be  controlled  and 
confirmed  by  other  more  reliable  procedures. 

Disturbances  of  the  External  Secretion  (changes  in  the  stools). — Hypochylia 
or  achylia  of  the  pancreatic  juice  that  is  pom'ed  into  the  bowel  is  essentially 
expressed  l^}^  the  loss  of  the  pancreatic  ferments — tryptic  (nuclease,  trypsin), 
diastatic  (especially  diastase),  lipolytic  (steapsin),  also  the  glucosid-splitting  fer- 
ments. As  pointed  out  by  Klieneberger,  the  distm'bances  produced  tlii'ough  loss 
of  the  pancreatic  alkali,  pancreatin,  htemolysin,  etc.,  are  relatively  immaterial. 

Quantitative  and  c|ualitative  changes  of  the  pancreatic  ferments  may  be 
demonstrated  either  dnectly,  in  juice  obtained  from  the  duodenum  or  the 
stomach  (Boldu'eff's  oil-breakfast),  or  indirectly,  by  examining  the  stools.  The 
disturbance  of  pancreatic  function  may  also  be  traced  indirectly  through  the 
effects  of  the  loss  of  the  important  digestive  ferments  upon  the  assimilation  of  a 
diet  of  known  composition.  These  findings  are  not  entirely  reliable,  however, 
and  are  applicable  only  to  cln-onic  cases. 

Absence  or  deterioration  of  the  pancreatic  ferments  can  also  be  shown  through 
functional  tests,  in  which  there  are  introduced  into  the  alimentary  tract  certain 
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objects  which  resist  the  digestive  juices  of  the  upper  passages  and  are  normally 
digested  in  the  duodenum.  When  the  pancreatic  juice  is  abnormal,  the  test 
substances  are  voided  whole,  or  undigested,  with  the  excreta.  There  are  sub- 
stances with  which  to  test  the  action  of  trypsin,  others  for  the  action  of  the 
nuclease,  and  still  others  that  aim  at  the  glucosid-splitting  property  of  the  pan- 
creatic juice  (Sahli's  giutoid  test;  Schmidt's  nuclear  test;  Ferreira's  salicin  test). 

For  practical  purposes,  changes  in  the  stools  furnish  the  most  important 
indications;  and  the  dejecta  should  always  be  examined  as  to  the  presence  of 
fat  and  muscle  fibres  (steatorrhoea  and  azotorrhoea) .  The  stools  are  often 
extremely  abundant  and  characterized  by  a  peculiar  grayish  discoloration. 

Steatorrhoea.^Fat  in  the  stools  may  be  liquid  or  free,  may  be  apparent  to 
ihe  naked  eye,  giving  the  stools  an  oily  appearance,  and,  on  cooling,  may  form 
a  distinct  layer.  Sometimes,  particularly  in  the  stools  that  are  colored  a  metallic 
gray,  the  fat  is  not  macroscopically  apparent,  but  can  be  better  detected  by 
chemical  and  microscopical  examination.  Undigested  fat  in  the  stools  occurs 
in  the  form  of  neutral  fat  and  split  fat — that  is,  fatty  acids  and  soaps.  The 
relative  proportions  of  these  have  also  been  considered  of  diagnostic  value. 

The  digestion  of  fats  is  carried  on  by  the  pancreatic  juice,  the  bile,  the  intes- 
tinal juice,  and  intestinal  bacteria.  Failure  of  any  of  these  may  cause  fats 
to  appear  in  the  feces.  (Moynihan.)  Absorption  and  digestion  are  also  dimin- 
ished in  diseases  of  the  intestine  or  its  lymphatic  apparatus,  namely  in  amyloid 
disease,  in  atrophy  of  the  mucous  membrane,  in  caseation  of  the  mesenteric 
nodes,  in  tuberculous  peritonitis,  or  when  active  peristalsis  prevents  the  normal 
action  of  the  digestive  juices.  (Nothnagel  quoted  by  Opie,  in  Osier's  "  System 
of  Medicine,"  Vol.  V.,  p.  622.)  Unabsorbed  fat,  when  ingested  in  abnormal 
quantities,  may  also  appear  in  the  stools,  but,  as  the  capacity  for  absorption 
of  fats  varies  widely  in  different  individuals,  no  definite  conclusions  can  be 
reached  by  observing  the  effect,  on  the  feces,  of  the  ingestion  of  a  fixed  amount 
of  fats. 

Azotorrhoea. — The  presence  of  undigested  proteids,  particularly  meat  fibres, 
in  the  stools  is  also  held  to  be  e\ddence  of  pancreatic  disease.  According  to 
Opie,  it  has  not  been  so  frequently  observed  as  has  the  disturbed  digestion  of 
fats.  Wientraud,  on  the  other  hand,  suggests  that  the  disturbance  of  proteid 
digestion  is  even  greater  than  that  of  fat  digestion.  Fitz  calls  attention  to  the 
fact  that  tliis  cUsturbance  probably  occm's  only  when  there  is  extreme  diminution 
of  the  pancreatic  juice,  and  is  significant  only  when  the  gastric  digestion  is  normal, 
when  there  is  no  excess  of  meat  in  the  diet,  and  when  diarrhoea  is  not  present. 

The  color  of  the  stools,  under  normal  conditions,  is  due  to  the  presence  of 
an  insoluble  pigment,  the  result  of  the  action  of  the  pancreatic  juice  on  the 
soluble  and  absorbable  bile  pigments.  Failure  of  either  secretion,  therefore, 
causes  the  stools  to  become  light  in  color,— a  tendency  that  is  increased  by  the 
presence  of  steatorrhoea. 

The  quantity  of  feces  passed  is  greatly  increased  in  pancreatic  disease,  owing 
to  the  failure  of  digestion  and  absorption  and  to  the  presence  in  the  feces  of 
finely  divided  bubbles  of  gas. 

VOL.  VIII. 12 
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The  tliagiiostic  value  of  the  changes  observable  in  the  stools  is  summed  up 
by  Moj'iiihan  substantially  as  follows: — Steatorrhoea  without  jaundice,  the 
bile  passing  into  the  intestine,  suggests  pancreatic  disease.  Steatorrhoea 
combined  with  azotorrhcea  favors  this  diagnosis  strongly.  The  two  combined 
^^'ith  glycosuria  afford  still  stronger  e\'idence;  and,  finally,  if  with  these  is  found 
the  pancreatic  reaction  (Cammidge's)  in  the  urine,  the  diagnosis  becomes  almost 
a  certainty.  To  this  may  be  added  Wientraud's  opinion  that  azotorrhcea  is 
stronger  e"sddence  in  favor  of  pancreatic  disease  than  is  a  steatorrhoea,  for  the 
former  results  from  pancreatic  failure  alone,  while  the  latter  may  be  caused  by 
the  diseases  of  the  intestine,  tuberculous  peritonitis,  etc.,  as  already  mentioned. 

A  number  of  functional  tests  are  based  upon  the  fact  that  a  considerable 
fraction  of  the  specific  ferments  of  the  pancreas  reappear  unaltered  in  the  feces, 
where  they  can  be  demonstrated  after  dilution  or  filtration.  Hence,  in  anomalies 
of  the  pancreatic  secretion,  there  will  be  a  diminution  or  complete  lack  of  the 
remnants  of  pancreatic  ferments  otherwise  found  in  the  stools.  The  ferments 
to  be  looked  for  are  trypsin  and  amjdase. 

•  Fat-Necrosis. — The  phenomenon  of  fat-necrosis  (Fig.  63)  is  closely  related 
to  inflammatorj'  conditions  of  the  pancreas.  It  was  first  pointed  out  1)}'  Balser, 
in  1882,  who  interpreted  the  process  as  a  proliferation  of  the  fat  cells  at  the 
expense  of  the  parenchyma. 

The  appearance  of  the  affected  tissues  is  characteristic.  "When  the  abdomen 
is  opened  the  fat  in  the  neighborhood  of  the  pancreas,  or  even  at  some  distance, 
is  seen  to  be  studded  with  yellowish-white  opaque  spots,  that  contrast  strongly 
with  the  surrounding  normal  yellow  fat.  Frequently  the  spots  are  surrounded 
by  a  hemorrhagic  zone,  and  they  may  be  close  together  or  scattered.  In  the 
neighborhood  of  the  pancreas,  particularlj^,  they  may  be  large  and  confluent; 
scattered  foci  may  be  found  in  the  meso-colon,  in  the  omentum,  in  the  peri- 
nephritic  fat,  and  occasionally  in  the  pericardium  and  the  pleunp,  and  even  in 
the  subcutaneous  fat. 

The  minute  changes  which  occiu*  are  the  following:  the  neutral  fat  is  split 
into  fatty  acids  and  glycerin,  the  crystals  of  fatty  acid  are  deposited  in  the 
cells,  of  which  the  outlines  remain,  and  the  glycerin  is  absorbed.  Later,  the 
acids  unite  with  calcium  salts  and  may  be  demonstrated  by  micro-chemical 
reactions.  Proliferation  of  the  fixed  tissue-cells  occurs  in  the  periphery  of 
the  necrotic  areas.     (Opie.) 

That  fat-necrosis  occurring  in  separate  foci  is  due  to  the  escape  of  the  pan- 
creatic juice  in  the  neighboring  tissues  and  to  a  fat-splitting  ferment  which  it 
contains,  is  strongly  suggested  both  clinically  and  experimentally.  Clinically, 
it  has  been  observed  that  the  necrosis  occurs  in  its  greatest  intensity  near  the 
gland ;  further,  that  it  occurs  in  connection  with  lesions  which  permit  the  escape 
of  the  secretion.  Experimentally,  Langerhans  produced  necrosis  of  the  sub- 
cutaneous fat  by  injecting  an  enuilsion  of  pancreatic  tissue.  By  placing  a  liga- 
ture about  the  i^ancreas,  one  may  produce  fat-necrosis  at  a  point  distal  to  the 
obstruction;  by  cutting  the  gland  and  allowing  its  secretion  to  escape,  one  may 
produce  foci  of  fat-necrosis  in  the  immediate  neighborhood ;  and  Opie,  by  trans- 
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planting  the  duodenal  end  of  the  pancreas,  with  its  severed  ducts,  into  the 
subcutaneous  tissue  of  animals,  produced  extensive  necrosis  of  the  subcutaneous 
fat.  Further,  Flexner  has  demonstrated  the  existence  of  a  fat-splitting  fer- 
ment in  the  necrotic  areas  so  produced. 

The  fact  that  bile  forms  a  favorable  medium  for  the  action  of  pancreatic 
ferments  (particularly  the  fat-splitting  ones),  greatly  increasing  their  activity, 
probably  explains  the  frequent  association  of  fat-necrosis  with  hemorrhagic 
pancreatitis,  due  to  the  entrance  of  bile  into  the  pancreatic  ducts.     (Opie.) 


Fig.  63. — Fat  Necrosis;  Case  of  Acute  Hemorrhagic  Pancreatitis.     (From  tlie  Museum  of  the  New 
York  University  and  Bellevue  Hospital  Medical  College.) 


The  origin  of  fat-necrosis  is,  however,  still  a  subject  of  controversy.  There 
is  no  universal  agreement  in  regard  to  the  process  being  primary  or  secondary 
in  character,  and  neither  has  the  mode  of  distribution  of  the  pancreatic  juice 
or  its  effect  upon  the  cells  been  definitely  settled.  Truhart,  representing  the 
fermentative  theory,  holds  that  the  necrosis  is  produced  thi'ough  the  excreted 
juice  coming  directly  in  contact  with  the  fat.  Lesions  of  the  glandular  paren- 
chyma are  very  rarely  responsible.  In  the  great  majority  of  cases,  the  cells 
themselves  are  diseased  and  their  resistance  is  diminished,  so  that  the  juice  is 
no  longer  poured  into  the  excretory  ducts,  but  escapes  in  all  directions.  This 
behavior  explains  the  predominant  involvement  of  the  fat-tissue  of  the  pancreas 
itself  as  compared  with  more  distant  areas.     Bacterial  infection  is  also  claimed 
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to  be  the  cause  of  fat-necrosis  of  the  pancreas;  and  Coste  calls  attention  to  the 
fact  that  the  bacterial  and  fermentative  theories  may  be  reconciled  by  referring 
to  microbic  invasion  the  changes  of  the  cells  which  give  rise  to  the  fermentative 
decomposition  of  fat. 

Whatever  the  causation  the  diagnostic  value  is  great.  When  the  abdomen 
is  opened,  the  characteristic  opaque,  yellowish  areas  call  attention  at  once  to 
the  pancreas.  Opie  points  out  the  fact  that  the  lesion  may  be  mistaken  for 
caseous  miliary  tubercles  or  carcinomatous  nodules  that  have  undergone  necrosis, 
but  he  states  that  the  absence  of  elevation  or  other  evidence  of  newly  formed 
tissue  shows  that  the  necrosis  is  confined  to  the  fat. 

Heiuorrhaye. — All  the  other  symptoms  of  pancreatic  disease  may  be  obscured 
by  hemorrhage,  which  is  sometimes  fulminating  in  character,  terminating  in 
sudden  collapse  and  death.  This  spontaneous  bleeding  into  the  substance  of 
the  gland  may  occur  without  later  infection,  constituting  what  is  known  as 
'■'apoplectic  pancreas."  It  also  occurs  in  acute  hemorrhagic  pancreatitis,  which 
has  already  been  considered  on  a  previous  page.  According  to  Opie,  increased 
knowledge  of  the  pathology  has  led  to  a  decrease  in  the  number  of  reported  cases 
of  apoplexy  of  the  pancreas. 

Lesions  of  the  {pancreas  are  associated  with  a  tendency  to  general  hemorrhage, 
more  particularly  in  the  abdominal  region.  This  pancreatic  haemophilia  has 
been  referred  to  the  excretion  of  lime  salts  in  the  urine,  as  a  result  of  which  the 
blood  is  impoverished  and  the  power  of  coagulation  diminished. 

III.    CYSTS    OF   THE    PANCREAS. 

Cysts  of  the  pancreas  are  divisible  into  true  cysts  and  pseudo-cysts  or 
cystoids. 

(A)  True  Cysts. — True  pancreatic  cysts  are  sac-like  swellings  which  have 
fluid  or  semifluid  contents  and  which  originate  in  the  duct  or  in  the  substance  of 
the  organ.  They  may  be  either  congenital  or  acquired.  (A  pure  cystoma, 
probably  derived  from  an  accessory  pancreas,  has  been  recently  reported  by 
Hippel.)      The  following  varieties  may  be  described: — 

(1)  A  few  instances  of  congenital  cystic  i)ancreas  have  been  recorded  as 
pathological  curiosities.  The  pancreas  alone  may  contain  cysts,  or  the  same 
concUtion  may  prevail  in  another  organ — for  example,  the  kidney.  The  disease 
is  not  incompatible  with  life,  the  determining  factor  being  the  amount  of  func- 
tionating pancreatic  tissue  that  remains. 

(2)  Retention  cysts  of  the  pancreas  are  the  result  of  distention  of  the  entire 
duct  or  of  many  of  the  finer  ducts,  or  they  may  be  due  to  obliteration  of  the  main 
outlet;  they  may  attain  considerable  dimensions.  (Fig.  64.)  The  contents  are 
usually  semi-consistent  and  are  composed  of  mucus  and  more  or  less  altered 
blood.     Gritty  particles  and  fragments  of  stones  are  sometimes  felt. 

(3)  Hemorrhagic  Cysts.  The  pathology  of  this  type  of  cyst  is  imperfectly 
understood.  A  distinction  is  made,  by  Hagenbach,  between  a  hsematoma,  in 
which  a  pre-Qxisting  cyst  becomes  filled  with  blood,  and  an  a])oplectic  cyst,  due 
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to  bloody  extravasation  into  the  softened  and  disintegrating  parenchyma. 
Both  the  acute  and  the  clu'onic  forms  of  pancreatitis  are  known  to  give  rise  to 
hemorrhages  into  the  substance  of  the  organ,  and  such  hemorrhages  may  give 
rise  to  cysts. 

(4)  Hydatid  Cysts.     This  variety  of  cyst  is  assumed  to  be  extremely  rare, 
and  in  most  cases  the  lesion  has  been  discovered  only  at  autopsy.     Symptoms 


Fig.  64. — Specimen  Sliowing  Certain  Lesions  found  Post  Mortem  in  a  Case  of  Cholelithiasis — viz., 
a  stone  in  the  common  duct  (wliich  is  dilated)  and  a  d  lated  pancreatic  duct.  (From  the  Museum  of 
the  New  York  University  and  Belle\aie  Hospital  Medical  College.) 

are  not  necessarily  present  in  hydatid  disease,  unless  a  large  portion  of  the  gland 
is  involved.     Recovery  is  the  rule  after  operative  removal. 

(5)  ProHferation  Cysts.  Both  benign  and  malignant  cystic  tumors  of  the 
pancreas  have  been  reported.  The  distinction  seems  to  be  not  only  difficult, 
but  largely  arbitrary,  and  a  study  of  the  reported  cases  suggests  that  the 
so-called  simple  proliferation  cyst  represents  in  reality  the  transition  to  a 
cystomatous  carcinoma.  The  interior  of  a  proliferation  cyst  is  often  filled  with 
polypoid  masses,  which  always  indicate  malignancy. 

(B)  Pseudo-cysts  or  Cystoids.—A  tumor  with  fluid  contents,  in  the  immechate 
vicinity  of  the  pancreas,  but  not  originating  ^vithin  this  organ  (peri-pancreatic 
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cyst),  is  distinguished  by  the  pathologist  as  a  pseudo-cyst.  A  positive  differen- 
tiation between  genuine  cysts  and  cystoids  dming  hfe  is  always  difficult  and 
sometimes  impossible,  because  a  true  pancreatic  cyst  may  be  very  closely  simu- 
lated by  the  entrance  of  secretion  tlii'ough  a  pancreatic  injmy  which  has  occm-red 


Fig.  65. — Diagram  showing  the  Relations  of 
a  Cyst  of  the  Pancreas  to  Various  Neighboring 
Organs.  The  cyst  is  represented  as  project- 
ing forward  between  the  stomach  (»S)  and  the 
Colon  (C).  (After  Oser,  in  Osier's  "System 
of  Medicine.") 


Fig.  66. — Diagram  in  which  a  Cj'st  of  the 
Pancreas  is  Represented  as  Projecting  For- 
ward between  the  Liver  (L)  and  the  Stomach 
(5).     (After  Oser.) 


in  connection  \\ith  an  injur}-  iiifiictetl  upon  the  parts  in  the  immediate  neighbor- 
hood of  the  pancreas.  Moynihan  expresses  himself  as  strongly  inclined  to 
believe  that,  in  many  cases  of  so-called  pancreatic  cyst,  especially  those  of 
traumatic  origin,  the  lesion  is  in  reality  located  in  the  immediate  \dcinity  of  the 
pancreas,  or  represents  a  pseudo-cystic  effusion  into  the  lesser  cavity  of  the 
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peritoneum,  or  a  localized  extravasation  of  blood,  etc.  Hagen  subdivides 
cystoids  of  the  pancreas  into  endopancreatic  and  peripancreatic  cysts,  accord- 
ing to  the  fact  whether  a  bloody  extravasate  has  been  poured  into  the  pancreas 
itself  or  merely  into  the  neighlioi'ing  tissues.     The  extravasation,  in  the  first  of 


Fig.  67. — Diagram  in  wliich  a  Cyst  of  the 
Pancreas  is  Represented  as  Occupying  a  Posi- 
tion behind  tlie  Stomach.     (After  Oser.) 


Fig.  68. — Diagram  showing  the  Location 
of  a  Cyst  of  the  Pancreas  beliind  the  Colon. 
(After  Oser.) 


these  varieties,  undergoes  a  secondary  cystic  transformation,  thi-ough  auto- 
digestion  by  the  pancreatic  juice;  while  the  reactive  inflammation  in  the  vicinity 
leads  to  the  formation  of  a  capsule.  Chronic  pancreatitis  may  give  rise  to  a 
similar  series  of  changes  thi'ough  auto-digestion  of  retained  secretion,  softening 
of  the  parenchyma  of  the  gland,  and  coalescence  of  individual  lobules  into  cysts. 
Etiology. — About  thirty  per  cent  of  all  cysts  are  referable  to  traumatism. 
Cysts  may  develop  upon  the  soil  of  chronic  pancreatitis.     The  distribution  of 
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pancreatic  cysts  among  the  sexes  is  about  equal,  and  they  have  been  observed 

at  aU  ages  between  thirteen  months  and  seventy-six  years. 

Pathological  Anatomy.— Xo  part  of  the  gland  is  exempt,  but  the  head  is 

less  often  affected  than  the  body,  the  chances  for  complete  retention  being 

relatively  slight  near  the  outlet  of  the 
large  excretory  ducts.  The  usual  start- 
ing point  of  pancreatic  cysts  is  in  the  tail 
(seventy-one  per  cent  of  the  cases,  accord- 
ing to  Lazarus).  These  cysts  are  usually 
more  or  less  movable,  following  the 
normal  slight  mo^Tments  of  the  pan- 
creatic tail.  As  the  weight  of  the  cyst 
increases,  its  connections  with  its  starting 
])oint  or  \^dth  the  surroundings  may  be- 
come drawn  out  into  a  long  strand  or 
pedicle. 

Pancreatic  cysts  are  elastic,  somewhat 
tense  swellings,  usually  smooth  and 
globular,  and  lined  on  the  inside  with 
cj^lindrical  epithelium.  Single  and  mul- 
tiple, unilocular  and  multilocular  cysts, 
tli^^ded  into  compartments  by  trabecuhc 
or  rudimentary  septa,  have  been  re- 
ported. Occasionally  a  cyst  is  found  to 
contain  a  set  of  smaller  ones  in  the  cyst 
walls.  Blood  in  variable  amounts  is 
j^racticall}^  always  present. 

The  anatomical  foundation  of  reten- 
tion cysts  is  essentially  the  result  of 
clironic  interstitial  pancreatitis.  The 
proliferation  and  subsequent  contraction 
of  the  connective  tissue  lead  to  obstruc- 
tion of  the  excretory  ducts  and  retention 
of  the  secretion;  the  gland  cells  undergo 
fatty  degeneration;  the  parenchj^na  is 
softened  as  the  result  of  auto-digestion 
effected  by  the  pancreatic  juice;  indi- 
vidual globules  coalesce  and  form  small 
cystic  cavities,  which  in  their  tm'n  be- 
come converted  into  larger  cysts  thi'ough 

the   breaking   down  of   the  septa.     Further   enlargement    may   occur    as   the 

result  of  accidental  hemorrhage,  through  traumatism  or  erosion. 

Symptoms. — Cystic  disease  of  the  pancreas,  in  its  early  stages,  before  a 

tumor  has  developed,  is  unattended  by  definite  symptoms.     There  is  a  history 

of  epigastric  pain  and  distress,  vomiting,  diarrhoea,  and  sometimes  salivation. 


Fig.  69. — Diagram  in  which  a  Cyst  of  the 
Pancreas  is  Represented  as  Distending  the 
Lower  Layer  of  the  Mesocolon  and  Presenting 
itself  below  the  Transverse  Colon.  (After 
Oser.) 
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Some  cases  are  associated  with  marked  weakness  and  emaciation.  Pressm-e  of 
a  cystic  growth  on  the  bile-duct  will  naturally  give  rise  to  jaundice. 

After  the  tumor  has  reached  a  sufficient  size  to  be  demonstrable,  and  especially 
when  it  presses  upon  the  mesenteric  plexus  or  the  solar  plexus  of  nerves,  very 
severe  pain  is  almost  invariably  complained  of  (coeliac  nem-algia).  According 
to  the  seat  of  the  tumor,  these  pains  are  localized  in  the  gastric  region  or  in  the 
right  or  left  hypochondriac  region.  They  are  not  often  continuous  and  usually 
occm-  in  attacks,  sometimes  under  the  picture  of  gastric  crises.  Fiu'ther  dis- 
turbances may  arise  tlii'ough  the  relations  of  the  cyst  with  neighboring  organs, 
such  as  the  stomach,  the  duodenum,  the  biliary  passages,  and  the  portal  vein. 

Diagnosis. — Provided  the  possibility  of  a  pancreatic  cyst  is  kept  in  mind, 
its  recognition  does  not  meet  with  insuperable  difficulties.  A  history  of  trauma- 
tism is  suggestive ;  several  years  may  have  elapsed  between  the  appearance  of  the 
cyst  and  the  infliction  of  the  injury.  Cysts  are  characterized  by  their  irregular, 
periodical  increase  in  size,  through  hemorrhages  due  to  the  ruptm*e  or  erosion 
of  a  blood-vessel.  In  certain  cases,  the  diagnosis  is  facilitated  by  the  periodical 
subsidence  of  the  tumor,  as  the  result  of  emptying  of  the  cyst  by  way  of  the 
excretory  ducts  or  through  a  fistula  connecting  with  the  bowel. 

The  behavior  of  the  pancreatic  secretion  is  not  a  reliable  guide  for  the  diag- 
nosis, because  in  a  large  number  of  the  cases  a  very  small  segment  of  the  organ 
is  involved,  the  larger  part  of  the  pancreas  continuing  to  functionate.  Even 
in  cases  of  cystic  disease  secondary  to  interstitial  pancreatitis,  the  functional 
diagnosis  may  afford  no  clue. 

A  very  important  aid  in  diagnosis  is  afforded  by  the  retroperitoneal 
situation  of  the  tumor.  True  intrapancreatic  cysts  lie  behind  the  posterior 
layer  of  peritoneum  which  forms  the  lesser  sac,  and  remain  covered  with  tliis 
layer  of  the  serous  membrane,  no  matter  in  what  direction  they  may  extend. 
The  relations  of  the  cyst  to  the  distended  stomach  contribute  useful  information. 
The  stomach  lies  always  in  front  of  the  tumor,  but  becomes  gradually  dis- 
placed as  the  cyst  increases  in  size.  In  most  cases,  it  is  pushed  upward  and 
to  the  right,  and  the  cyst  emerges  from  under  the  greater  cm'vature,  pushing 
the  transverse  colon  dow^nward.  The  degree  of  pressure  and  displacement  of 
the  parts  is  determined  by  the  size  of  the  cyst;  in  extreme  cases,  the  stomach 
is  wedged  under  the  liver,  while  the  transverse  colon  may  be  pushed  down  as 
low  as  the  symphysis  pubis.  The  stomach  may  be  pushed  dowaiward  and  the 
liver  chiven  upward  to  the  right,  as  the  result  of  the  cyst  extending  in  a  forward 
direction  above  the  upper  margin  of  the  stomach.  In  other  cases,  the  stomach, 
together  with  the  transverse  colon,  may  be  pushed  upward,  as  the  result  of  a 
pancreatic  cyst  (originating  at  the  inferior  aspect  of  the  gland)  displacing  down- 
ward the  inferior  layer  of  the  transverse  mesocolon.  Cysts  developing  at  the 
lower  limit  of  the  lesser  peritoneal  sac  may  also  advance  between  the  layers  of 
the  transverse  mesocolon,  with  the  result  that  the  transverse  colon  passes  directly 
across  the  front  of  the  cyst.     (See  accompanying  diagrams.  Figs.  65-69.) 

Differential  Diagnosis. — ^Tumors  of  the  gall-bladder  and  liver,  notably 
echinococcus  cysts,  may  give  rise  to  confusion,  but  can  generally  be  excluded  by 
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a  careful  examination.  Mesenteric  cysts  develop  below  the  umbilicus,  as  a 
rule,  and  are  more  freely  movable  than  those  of  the  pancreas.  Renal  or 
suprarenal  tumors  are  not  always  easily  distinguished  from  pancreatic 
cysts  that  extend  into  the  hypochonchium,  and  Hagen  points  out  that  the 
demonstration  of  a  kidney  which  has  been  crowded  down  by  the  cyst  is 
sometimes  helpful.  The  differentiation  of  cysts  of  the  pancreas  from  retro- 
peritoneal lymphatic  cysts,  on  the  basis  of  the  clinical  picture,  is  prac- 
tically impossible,  whereas  encapsulated  retroperitoneal  exudates  should  be 
recognized  with  the  assistance  of  a  detailed  history.  Aneurysm  of  the 
abdominal  aorta  is  identified  by  examination  of  the  patient  in  the  knee- 
chest  position  and  by  the  pulsatory  expansion  on  all  sides,  a  phenomenon 
which  is  absent  in  cysts. 

Teeatment. — The  treatment  of  pancreatic  cysts  is  exclusively  surgical, 
and  may  consist  in : — 

(a)  Simple  incision  of  the  cyst  after  suturing  it  to  the  parietal  peritoneum, 
with  evacuation  and  drainage  (Gussenbauer's  method).  The  object  is  to  induce 
obliteration  of  the  cavity  through  gradual  shrinkage  and  agglutination  of  the 
cyst  walls.  This  method  is  the  most  generally  applicable,  but  it  involves  the 
risk  of  a  permanent  fistula. 

(b)  Extirpation,  partial  or  complete. 

Technique  of  the  Operation. — The  abdomen  is  opened  slightly  to  one  side  of 
the  median  line,  above  the  umbilicus,  and  the  cyst  is  exposed  by  dividing  its 
peritoneal  coverings.  In  most  cases  it  is  reached  and  exposed  by  tearing  through 
the  great  omentum,  just  below  the  stomach.  The  abdominal  cavity  is  protected 
by  placing  pads  or  tapes  around  the  projecting  part  of  the  cyst.  The  greater 
part  of  the  cyst  contents  is  withcbawn,  a  large  aspirating  needle  being  used  for 
the  piu-pose.  The  puncture  orifice  in  the  cyst  wall  is  then  enlarged,  and  the 
cavity  is  temporarily  i^acked  with  gauze,  to  prevent  leakage  of  the  contents. 
The  edges  of  the  opening  are  stitched  to  the  parietal  peritoneum.  Very  large 
cysts  may  require  trimming  or  excision  of  a  part  of  the  redundant  walls.  A 
large  drainage  tube  is  introduced,  and  this,  after  two  or  tlii'ee  days,  may  be 
replaced  by  a  Colt's  suprapubic  drainage  apparatus.     (Moynihan.) 

Formerly  this  operation  was  often  done  in  two  stages,  and  the  cyst  was  left 
unopened  until  a  few  days  after  its  wall  had  been  stitched  to  the  peritoneum. 
Some  latitude  is  left  the  operator,  in  order  that  he  may  adapt  the  operation  to 
the  individual  features  of  a  given  case.  Drainage  has  been  secured  tlii'ougli 
a  stab  wound  in  the  loin  (Pearce  Gould) ;  and  the  late  Dr.  Peters,  of  Toronto, 
in  a  case  of  hydatid  cyst  of  the  tail  of  the  ])ancreas,  operated  entirely  through  a 
lumbar  incision. 

Total  extirpation  of  the  tumor  is  naturally  the  most  certain  and  rapid,  but  at 
the  same  time  a  very  serious,  operation.  There  are  certain  favorable  cases  of 
])ancreatic  cyst,  with  a  small  non- vascular  pedicle,  which  are  very  easily  excised. 
In  the  majority  of  the  cases,  however,  extu'pation  meets  with  insuperable  difficul- 
ties, in  the  shape  of  solid  adhesions,  profuse  hemorrhage,  and  extreme  liability 
to  injiu'e  the  pancreas.     This  method  must  therefore  be  restricted — aside  from 


SURGERY  OF  THE  PANCREAS.  187 

the  favorable  cases  above-mentioned — to  those  cysts  which  are  suspected  of 
mahgnancy. 

Recamier's  method,  or  aspiration  of  the  cystic  contents,  is  mentioned  as 
of  historical  interest.  The  procedure  has  been  abandoned  as  incompatible  with 
the  trend  of  modern  surgery. 

Results  of  Treatment. — According  to  Goebell's  compilation,  reported 
before  the  Surgical  Congress  of  1907,  recovery  followed  in  183  of  190  cases  of 
pancreatic  cyst  that  were  treated  by  incision  and  suture;  whereas  the  mortality 
of  total  extirpation  amounted  to  10.7  per  cent  and  that  of  incomplete  extirpation 
to  55.5  per  cent.  The  permanent  results  of  incision  are  not  so  favorable,  on 
account  of  the  danger  of  an  obstinate  fistula,  which  may  lead  to  death  by  a 
variety  of  complications. 

Fistula.- — After  evacuation  and  drainage  of  a  cyst,  a  fistula  may  i)ersist  for 
months,  continuing  to  discharge  pancreatic  juice.  In  such  cases,  every  possible 
effort  should  be  made  to  dry  up  the  secretion  from  the  fistula,  and  Hagen  recom- 
mends the  antidiabetic  chetetic  treatment,  inaugurated  by  Wohlgemuth.  After 
all  other  measures  have  failed,  nothing  remains  but  to  resort  to  a  secondary 
extirpation  or  to  divert  the  fistula  into  the  stomach,  as  was  successfully  done 
by  Doyen.     Recurrence  of  the  cyst  has  been  noted  after  closure  of  a  fistula. 

IV.    WOUNDS    OF   THE   PANCREAS. 

Isolated  gunshot  or  stab  wounds  of  the  pancreas  are  extremely  rare,  owing 
to  the  deep  and  sheltered  position  of  the  gland  in  the  abdominal  cavity  and 
also  to  the  fact  that  it  is  partly  protected  by  the  costal  arch.  These  cases 
are  usually  complicated  by  lesions  of  other  organs,  especially  the  stomach  and 
liver.  The  most  common  cause  of  an  injury  to  the  pancreas,  next  to  gunshot 
and  stab  wounds,  is  a  \Tiolent  blow  upon  the  epigastrium — for  example,  by 
the  kick  of  a  horse.  Severe  subcutaneous  injuries,  tln-ough  indirect  violence, 
are  relatively  very  rare,  and  may  be  caused  by  compression  of  the  organ  against 
the  vertebral  column,  as  happens  in  railroad  or  automobile  accidents. 

The  symptoms  are  usually  masked  by  the  simultaneous  lesion  of  some  other 
important  organ,  such  as  the  stomach,  liver,  or  spleen.  At  the  end  of  a  few 
hours,  the  symptoms  of  peritonitis  make  their  appearance,  with  tympanites, 
vomiting,  and  ciuickened  pulse.  Partial  rupture  and  contusion  of  the  pancreas 
give  rise  to  the  formation  of  a  large  epigastric  hsematoma.  The  pancreatic 
secretion  in  some  cases  leaks  tlu'ough  a  tear  in  the  peritoneum  into  the  lesser 
peritoneal  cavity,  where  it  may  accumulate  after  the  foramen  of  Winslow  has 
been  closed  by  an  adhesive  peritonitis  (pseudo-cyst). 

The  diagnosis  of  pancreatic  injury  rests  largely  on  circumstantial  evidence, 
as  afforded  by  a  history  of  severe  contusion  of  the  entire  trunk  in  a  railroad  or 
other  accident. 

Wounds  of  the  pancreas,  while  necessarily  grave,  are  not  always  fatal;  the 
chief  dangers  are  hemorrhage,  infection,  and  fat-necrosis.  There  have  been 
recorded  instances  of  recovery  even  after  complete  transverse  rupture  of  the 
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organ.  (Garre.)  Untreated  lesions  are  a  menace  to  life,  and  it  is  therefore 
imperative  that  the  entire  gland  be  carefully  inspected  in  all  sm-gical  interventions 
for  traumatism  in  this  region.  Small,  apparently  insignificant  wounds  of  the 
pancreas  may  give  rise  to  inflammation  several  months  after  the  infliction  of  the 
injury. 

As  regards  the  treatment  it  may  be  said  that,  in  favorable  cases  of  punctured 
or  incised  wounds,  the  torn  edges  of  the  pancreas  can  be  brought  accui'ately 
together,  trimmed  and  repaired  by  strong  catgut  sutm'es  passing  through  the 
capsule  and  the  parenchyma,  care  being  taken  to  avoid  the  duct  of  Wirsung.  The 
peritoneum  over  the  wound  is  then  united  by  fine  continuous  or  interrupted 
catgut  sutures.  In  case  of  severe  contusions  of  the  organ,  the  hemorrhage  must 
be  thoroughly  controlled,  and  pro^dsion  for  drainage  made.  The  greatest 
danger  for  the  patient  is  referable  to  fat-necrosis.  The  main  feature  of  the 
treatment  must  therefore  be  open-wound  treatment,  with  tamponing  of  the 
abdominal  cavity  and  drainage  of  the  secretion.  The  pancreas  must  be 
sutured  carefully,  so  as  to  guard  against  necrotic  changes,  due  to  the  operative 
traumatism, 

V.    TU:\10RS    OF    THE    PANCREAS. 

Carcinoma. — The  pancreas  is  more  often  the  seat  of  carcinoma  than  of  any 
other  neoplasm.  Cancer  of  the  pancreas  (Fig.  70),  although  most  common 
between  the  ages  of  forty  and  seventy,  is  not  limited  to  maturity  and  old  age, 
but  may  occur  in  youthful  individuals  and  even  in  children.  Among  121  cases 
reported  by  Kellermann,  75  were  men  and  46,  women.  Primary  cancer  of 
the  pancreas  is  relatively  rare,  as  compared  to  secondary  invasion  of  the  gland 
by  a  gastric  cancer.     The  head  of  the  pancreas  is  the  part  usually  affected. 

The  following  symptoms  may  be  mentioned: — (1)  Pain,  either  continuous 
or  periodical,  in  the  form  of  a  severe  cardialgia,  which  has  been  attributed  to 
pressure  or  traction  upon  the  coeliac  ganglion;  attacks  of  colic,  usually  the  result 
of  congestion  through  pressure  upon  the  excretory  duct;  biliary  colics,  through 
pressure  upon  the  ductus  choledochus,  in  cancer  of  the  pancreatic  head;  (2) 
icterus,  in  general  slowly  progressive,  the  result  of  pressure  of  the  growing  tumor 
upon  the  ductus  choledochus,  or  of  extension  of  the  growth  to  the  gall-bladder; 
(3)  early  onset  of  insidious  cachexia,  in  strong  contrast  to  the  continued  ingestion 
and  assimilation  of  food,  tliis  function  not  being  impaired  until  the  end;  (4) 
changes  in  the  urine,  which  may  be  diminished  or  increased  in  quantity.  The 
demonstration  of  sugar  and  fat  is  more  important  than  that  of  albumin,  which  is 
sometimes  present. 

The  symptoms  depend  to  a  great  extent  upon  the  dh'ection  in  which  the 
growth  advances.  Its  extension  upward  and  forward,  involving  the  common 
duet  and  the  pylorus,  gives  rise  to  pyloric  obstruction.  Ascites  is  character- 
istic of  an  extension  toward  the  vena  cava  and  the  portal  vein.  When  the 
growth  extends  to  the  right,  it  involves  the  common  biie-duct  and  the  pancre- 
atic duct,  giAdng  rise  to  chronic  jaundice  and  distention  of  the  gall-bladder,  a 
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sign  which,  since  the  days  of  Coui'voisier,  has  been  considered  as  virtually 
pathognomonic  of  cancer  of  the  pancreatic  head. 

Palpation  of  the  tumor  is  rendered  difficult  at  fh'st  by  the  local  tenderness, 
and  later  by  the  presence  of  ascites.  Cancers  of  the  pancreas  have  been 
described  as  smooth  or  UTegular,  often  nodular  or  spherical.  They  lie  in  front 
of  the  spinal  column,  more  on  the  right  and  toward  the  pylorus,  or  toward 
the  cardiac  orifice  of  the  stomach,  according  as  the  growth  is  located  in  the 
head  or  the  tail. 

The  differential  diagnosis  between  cancer  of  the  pancreas  and  chronic  pan- 
creatitis is  very  important,  on  account  of  the  treatment  to  be  adopted;  the  former 
disease  being  inoperable,  or  nearly  so,  whereas  the  latter  is  amenable  to  sm*- 
gical  interference. 

Sarcoma  of  the  Pancrms.— Sarcoma  of  the  pancreas  is  much  less  common 
than  carcinoma,  and,  like  the  latter,  more  often  secondary  than  primary.     In 


Fig.  70. — Primarj*  Cancer  of  the  Pancreas  in  a  Woman  Seventy  Years  of  Age.  The  head  of  the 
organ  is  shown  in  cross  section;  the  duct,  wliich  is  of  natural  size,  is  cut  obhquely.  (From  the  Russell 
Sage  Institute  of  Pathology.) 

a  few  cases,  secondary  melanotic  sarcomata  have  been  successfully  removed 
by  operation.  Martens  recently  operated  upon  a  woman,  thirty-four  years  of 
age,  with  cystic  spindle-cell  sarcoma  of  the  pancreas;  the  patient  lived  in  good 
health  for  a  year  after  the  operation. 

Adenoma  and  Fibro-adenoma. — These  forms  of  tumors  are  rare  pancreatic 
neoplasms,  sometimes  accessible  to  surgical  intervention. 

A  few  cases  of  endothelioma  have  been  reported,  and  syphiloma  and  tuber- 
culoma are  known  to  occur. 

The  Treatment  of  Tumors  of  the  Pancreas. — Total  exthpation  of  the 
pancreas  for  cancer  has  been  successfully  performed,  the  patient  sm-\Tving  the 
operation  for  five  months  (Francke's  case) ;  but  tliis  is  a  unic|ue  experience.  The 
operation  is  possible  only  in  a  case  in  which  the  tumor  is  restricted  to  the  pan- 
creas. The  technical  difficulties  of  the  operation  are  enormous  on  account  of 
the  deep  position  of  the  organ  and  the  vicinity  of  many  large  blood-vessels, 
ligation  of  which  is  apt  to  induce  necrosis  of  the  parts  supplied  by  them. 

Among  the   palliative   procedures  the   following  may  be  mentioned:  the 
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formation  of  an  anastomosis  between  the  gall-bladder,  the  pancreatic  duct,  or 
the  ductus  choledochus,  and  the  bowel,  in  order  to  divert  the  flow  of  the  bile; 
and  the  making  of  a  gastro-entero-anastomosis,  or  an  entero-entero-anastomosis, 
for  the  control  of  ileus. 


VI.  PANCREOPTOSIS.   (MOVABLE  PANCREAS.) 

The  pancreas  is  not  exempt  from  displacements,  and  may  fall  forward  or 
downward.  In  the  latter  case,  it  ma}'  be  felt  by  palpation  below  the  stomach. 
It  has  been  found  among  the  contents  of  a  diaphragmatic  hernia.  Very  excep- 
tionally, the  organ  or  an  aberrant  pancreas  may  be  discovered  in  the  sac  of  an 
umbilical  hernia. 


VII.    PANCREATIC    CALCULUS.     (PANCREATICO-LITHIASIS.) 

The  formation  of  a  stone  in  the  pancreas — pancreatico-lithiasis — is  rare. 
It  may  follow  upon  cholelithiasis.  Among  two  thousand  autopsies  in  the 
Koenigsberg  Medical  Clinic,  Rindfleisch  found  only  three  cases.  In  one  in- 
stance, a  large  pancreatic  calculus  had  compressed  the  ductus  choledochus, 
and  led  to  secondary  infection  of  the  biliary  passages,  stone-formation  in  the 
gall-bladder  and  ulceration  of  its  walls,  followed  by  peritonitis  and  death. 
Another  case  showed  stone-formation  in  the  pancreas  in  connection  with 
chronic  pancreatitis  and  atrophic  changes  of  the  glandular  parenchyma. 
Jacobsthal  refers  to  a  case  of  ulcerative  phthisis,  with  pancreatic  calculi,  which 
had  caused  dilatation  of  the  duct  and  atrophy  of  the  organ. 

Pancreatico-lithiasis  cannot  occur  without  preliminary  changes  in  the  gland, 
because  normal  pancreatic  juice  dissolves  the  lime  salts  and  the  cholesterin, 
the  forerunners  of  calculus.  These  are  precipitated  only  as  the  result  of  epithelial 
disintegration  and  decomposition  of  the  pancreatic  juice.  The  predisposing 
factors  consist  in  bacterial  infection,  by  way  of  the  bowel,  and  mechanico- 
anatomical  obstructions,  leading  first  to  stagnation  and  then  to  decomposition 
of  the  pancreatic  secretion. 

The  most  important  symptoms  are  pancreatic  colics,  swelling  of  the  organ, 
and  the  passage  of  pancreatic  calculi  in  the  stools. 

The  treatment  of  an  attack  consists  in  the  administration  of  narcotics  and 
the  aj^plication  of  warmth.  Medicinal  treatment  aims  at  stimulating  the  secre- 
tion of  the  pancreas,  so  that  the  force  of  the  current  shall  be  sufficiently  increased 
to  overcome  the  i-esistance  at  the  papilla. 

Stones  have  been  removed  from  the  pancreas  in  the  course  of  various  opera- 
tions. McBurney  opened  the  duodenum,  enlarged  the  papilla,  and  thus  reached 
the  duct  of  Wirsung.  Pancreatomy,  followed  by  exposure  of  the  excretory 
duct,  is  recommended  by  Sonnenburg  for  calculi  situated  liighcr  up  in 
the  organ. 
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SURGERY  OF  THE   LIVER,   GALL-BLADDER, 
AND   BILIARY   PASSAGES. 

By  GEORGE  DAVID  STEWART,  M.D.,  New  York  City. 


Anatomy  of  the  Liver  and  Bile-Ducts. — The  Liver. — The  liver  belongs  to  the 
digestive  system,  both  from  the  developmental  and  from  the  functional  points 
of  view.  It  is  the  largest  gland  in  the  body,  weighing  from  forty-eight  to  fifty 
ounces  in  the  male,  not  quite  so  much  in  the  female.  More  important  is  its  relative 
weight  in  the  sexes  and  at  different  periods  of  life.  Thus,  in  the  adult  male 
it  is  one-fortieth  of  the  body  weight,  in  the  female  one-thirty-sixth,  and  in 
children  about  one-twentieth. 

The  liver  is  situated  in  the  upper  part  of  the  abdominal  cavity,  the  greater 
part  of  its  mass  occupying  the  right  hypochondriac  region ;  the  left  lobe,  however, 
extends  across  the  epigastric  region  to  or  near  the  mammary  line,  sometimes 
projecting  into  the  left  hypochondriac  region. 

The  outline  of  the  liver  (Fig.  71)  varies  with  the  variations  in  size  and  position 
of  the  organ,  but  is  mapped  out  on  the  surface  with  sufficient  accuracy  in  the 
following  manner: — Select  three  points — one,  half  an  inch  below  the  tip  of  the 
tenth  rib;  a  second,  half  an  inch  below  the  right  nipple;  and  a  third,  one  inch 
below  the  left  nipple.  These  points  are  joined  by  lines  slightly  convex  outward; 
the  lower  line,  representing  the  corresponding  border  of  the  liver,  is  the  most 
important  from  a  practical  point  of  view. 

When  the  liver  is  normal  in  size  and  location,  its  inferior  border  in  the  right 
hypochondriac  region  lies  under  cover  of  the  margin  of  the  thorax  and  cannot 
be  felt  except  in  thin  people  and  dm'ing  deep  inspiration.  WTiere  the  liver  is 
displaced  downward,  either  by  relaxation  of  its  supports  or  by  enlargement 
of  its  bulk,  this  border  may  be  palpated  even  in  stout  people  with  thick  abdom- 
inal parietes.  In  the  epigastric  region  the  inferior  border  may  be  felt  crossing 
from  the  ninth  costal  cartilage  on  the  right  to  the  eighth  on  the  left,  and  a 
considerable  area  of  the  parietal  surface  may  be  explored  above  this. 

Variations  in  size,  position,  and  shape  are  frequent.  They  may  be  physiolog- 
ical or  pathological,  depending  on  the  conditions  of  the  siurounding  organs. 
Tight  lacing  occasionally  forces  the  liver  up,  causing  it  to  extend  toward  the 
left  side  of  the  abdomen;  it  constricts  the  liver,  forcing  the  upper  part  more 
tightly  into  the  dome  of  the  diaphragm  and  pressing  the  lower  into  the  abdominal 
cavity.  In  addition,  the  liver  ascends  and  descends  vnih.  every  respiration,  its 
range  of  motion  being  greater  than  that  of  the  corresponding  kidney, — a  fact 
which  helps  to  differentiate  tumors  of  the  liver,  gall-bladder,  etc.,  from 
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kidney  displacement.     The  liver  also  descends  slightly  when  the  upright  posture 
is  assumed. 

The  relations  of  the  pleura  to  the  liver  are  important  surgically.  On  the 
right  side  the  pleura  is  reflected  from  the  chest  wall  to  the  diaphragm  along  a 
line  extending  from  the  back  of  the  ensiform  cartilage  downward  and  out- 
ward along  the  ascending  part  of  the  seventh  costal  cartilage.  In  the 
nipple  line  this  reflection  is  at  the  level  of  the  eighth  costo-chondral  articula- 
tion; in  the  mid-axillary  line  it  is  beneath  the  tenth  intercostal  space;  while 

near  the  spine  it  is  at  the  level  of  the 
eleventh  rib,  or  slightly  below.  The 
lowest  point  of  the  pleural  reflection  is, 
therefore,  in  the  mid-axillary  line,  where 
it  corresponds  to  the  tenth  rib  or  the 
tenth  intercostal  space,  and  this  level  is 
normally  about  two  inches  from  the  lower 
border  of  the  liver.  (The  only  point 
where  the  pleural  reflection  may  be  be- 
low the  level  of  the  lower  border  of  the 
thoracic  wall,  is  at  the  spinal  end  of  the 
twelfth  rib;  the  surgical  importance  of 
this  fact,  however,  relates  rather  to  the 
kidney  than  to  the  liver.) 

^Vhen  the  liver  is  enlarged  upward  it 
narrows  the  costo-phi-enic  sinus  and 
brings  the  parietal  in  contact  with  the 
diaphragmatic  pleura,  this  contact  reach- 
ing higher  and  higher  according  as  the 
enlargement  increases.  If,  at  the  same 
time,  the  pleura  is  inflamed,  the  two 
layers  may  become  adherent;  and  fre- 
quently, particularly  in  liver  abscess,  it 
is  possible  to  approach  and  drain  the  abscess  through  the  pleura  without  open- 
ing the  pleural  cavity. 

The  peritoneum  covers  the  liver  entirely,  except  that  portion  of  the  posterior 
surface  of  the  right  lobe  which  lies  between  the  layers  of  the  coronary  ligament. 
Double  folds  of  the  peritoneum,  like  mesenteries,  unite  the  liver  to  the  diaphragm 
and  anterior  abdominal  wall.  Of  these,  the  falciform  ligament  is  of  the  great- 
est importance  from  a  surgical  point  of  view.  It  attaches  the  liver  to  the  dia- 
phragm and  anterior  abdominal  wall  as  low  down  as  the  umbilicus,  and  encloses 
in  its  lower  border  a  fibrous  cord,  the  ligamentum  teres,  which  represents  the 
obliterated  umbilical  vein.  The  attachment  of  this  ligament  to  the  anterior 
abdominal  wall  does  not  correspond  with  the  median  line  of  the  body,  except 
for  a  short  distance,  an  inch  or  two  above  the  umbilicus.  Above  this  level 
it  is  placed  one  inch  or  more  to  the  right  of  the  median  line,  a  fact  which  should 
not  be  forgotten.     Incisions  in  this  region  should  be  so  placed  as  to  avoid  this 


Fig.  71. — Diagram  Showing  the  Relation  of 
the  Gall-BIadder  and  Liver  to  the  Surface  of 
the  Abdomen.  (From  Mayo-Robson,  on 
"  The  Surgery  of  th?  Gall-Bladder.") 

See  also  Fig.  81. 
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ligament,  because  to  open  on  the  wrong  side  of  it  sometimes  hampers  the  oper- 
ation, and  to  open  between  the  layers,  particularly  in  those  cases  in  which  there 
is  portal  obstruction  and  dilatation  of  the  veins,  is  often  followed  by  annoying 
bleeding,  difficult  of  control. 

The  fixation  of  the  liver  is  effected  by  (a)  the  attachment  of  the  hepatic  veins 
to  the  inferior  vena  cava;  (6)  the  coronary  ligaments  and  the  cellule-vascular 
tissue  between  its  layers;  (c)  the  fibrous  tissue  near  the  vena  cava  and  on  the 
non-peritoneal  surface  of  the  right  lobe;  (rf)  the  muscular  walls  of  the  abdomen; 
and  (e)  the  lateral  and  suspensory  ligaments.     (Piersol.) 

The  Bile  Passages  and  Excretory  Ducts  of  the  Liver. — ^The  excretory  ducts  of 
the  liver  may  be  divided  into  intrahepatic  and  extrahepatic.  The  intrahepatic 
ducts  begin  in  the  liver  as  minute  channels  located  between  the  cells;  apposing 
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Fig.  72. — Structures  Between  the  Layers  of  the  Lesser  Omentum.   (From  Cunningham's  Anatomy.) 
The  liver  has  been  raised  up,  and  the  anterior  layer  of  the  omentum  removed.        (Semi-diagram- 
matic.) 

grooves  on  the  latter  forming  at  first  their  sole  boundaries.  These  channels, 
known  as  bile  canaliculi,  unite  outside  the  lobules  to  form  larger  ducts,  the  inter- 
lobular, and  these,  by  further  union,  increase  in  size  and  are  reduced  in  number 
until  there  emerge  from  the  liver  substance,  at  the  bottom  of  the  portal  fissure, 
usually  only  two  ducts — the  right  and  the  left. 

The  Extrahepatic  Ducts  (Fig.  72). — The  extrahepatic  ducts  are  the  right  and 
left  bile-ducts,  the  hepatic  duct  proper,  and  the  common  duct;  with  these 
must  be  considered  a  diverticulum  of  the  bile  passages,  the  gall-bladder,  together 
with  its  duct.  The  right  bile-duct  emerges  from  the  liver  at  the  bottom  of  the 
portal  fissure,  or  is  formed,  soon  after  its  emergence,  by  the  union  of  several 
ducts.  It  drains  the  right  lobe  and  is,  therefore,  the  larger  of  the  two  ducts; 
and  it  runs  downward,  taking  a  more  direct  coiu-se  than  the  left.  The  left  bile- 
duct,  formed  just  before  or  promptly  after  emerging  from  the  liver,  drains  the 
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DUCT 


VEIN 

Fig.  73.— The  Relations  of  the  Bile- 
Ducts,  Portal  Vein,  and  Hepatic  Artery  at 
the  Porta  Hepatica.     (From  Bland  Sutton.) 


left  lobe,  takes  a  more  or  less  oblique  course,  and  unites  with  the  right  at  an 
angle  of  varying  degi-ee.  Both  right  and  left  bile-ducts  run  their  course  in  the 
portal  fissure.  Because  of  its  greater  diameter  and  more  direct  course  the  right 
duct  is  more  liable  to  contain  calculi  than  the  left. 

The  hepatic  duct  (Fig.  73)  is  formed,  in  the  right  extremity  of  the  transverse 
fissure,  by  the  union  of  the  right  and  left  bile-ducts;  occasionally  by  the  junc- 
tion of  several  terminal  biliary  ducts.  It 
runs  downward  and  slightly  to  the  left  in 
the  right  edge  of  the  gastro-hepatic  omen- 
tum. Above,  near  its  origin,  it  lies  in 
front  of  the  right  branch  of  the  hepatic 
artery  and  the  portal  vein;  below,  it  is  in 
front  and  to  the  right  of  the  portal  vein; 
at  the  hilum  of  the  liver,  it  is  in  intimate 
relation  with  the  lymphatic  and  nerve 
supplies.  Its  length  varies,  within  normal 
limits,  from  three-quarters  of  an  inch  to  an 
inch  and  a  half  (25-31  mm.).  Its  diameter 
averages  one-quarter  of  an  inch  (4-6  mm.), 
but  the  duct  may  become  dilated,  by  the 
presence  of  an  obstruction,  sufficiently  to  admit  the  finger.  Outside  the  portal 
fissure  it  is  joined  by  the  cystic  duct,  the  union  forming  the  common  duct. 

The  apparently  contradictory  statements  made  by  different  authors — 
e.g.,  by  one,  that  the  whole  course  of  this  duct  lies  in  the  portal  fissure,  by  an- 
other, that  it  lies  in  the  right  edge  of  the  gastro-hepatic  omentum — are  due  to 
the  following  facts:  (1)  The  length  of  the  duct  varies  normally  within  relatively 
wide  limits;  (2)  the  duct  may  be  formed  at  a  high  or  at  a  low  level;  (3)  its  junc- 
tion with  the  cystic  duct  takes  place  at  var3dng  levels.  Besides,  one  observer 
sees  it  in  the  dead  house,  relaxed  and  stretched;  another,  in  the  dissecting- 
room,  hardened  in  situ;  still  another,  at  the  operating  table,  the  liver  pulled 
up  and  rotated,  the  duodenum  and  pylorus  retracted  dowTiward.  Further, 
the  point  from  which  the  gastro-hepatic  omentum  leaves  the  liver,  and  the 
direction  of  its  right  edge  can  not  be  stated  with  mathematical  precision. 

The  gall-bladder  (Fig.  74),  with  its  duct,  the  cystic,  may  be  regarded  as  a 
diverticulum  from  the  bile  passages  proper.  It  lies  obliquely  on  the  inferior 
or  visceral  surface  of  the  liver,  its  direction  being  from  before  upward,  backward, 
and  to  the  left.  It  is  divided  into  fundus,  body,  and  neck,  the  latter  merging, 
without  definite  external  line  of  demarcation,  into  the  cystic  duct.  The  fundus, 
the  anterior  inferior  extremity,  usually  reaches  the  inferior  border  of  the  liver, 
the  latter  being  notched  to  receive  it,  and  comes  in  contact  with  the  anterior 
abdominal  wall,  but  cannot  be  felt  unless  it  is  enlarged.  The  body  occupies 
an  excavation  in  the  liver  substance  called  "the  fossa  of  the  gall-bladder."  As  it 
approaches  the  portal  fissure,  it  merges  into  the  neck.  The  neck  bends  abruptly 
to  the  left,  and  where  it  merges  into  the  cystic  duct  there  is  a  second  bend  in 
the  opposite  direction.     These  curves  are  made  permanent  by  the  disposition 
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of  the  peritoneal  coat  and  surrounding  connective  tissue.  Internally,  they  ai'e 
marked  by  two  folds  of  mucous  membrane,  crescentic  in  outline,  which  act — 
in  the  case  of  stones,  at  least — as  partial  valves.  One  of  these  valves  di\ddes 
the  neck  from  the  cystic  duct.  The  space  between — often  referred  to  as  the 
pehis  of  the  gall-bladder,  or  Hartman's  pouch — is  frequently  the  seat  of  a  cal- 
culus which  more  or  less  effectively  blocks  the  entrance  to  the  cystic  duct. 


Fig.  74. — Gall-Bladder  from  a  Dissection.     There  is  an  adhesion  between  the  gall-bladder  and  the  de- 
scending duodenum ;  the  handle  of  the  scalpel  is  placed  between  the  kidnej'  and  the  liver.     (Original.) 


The  size  and  capacity  of  the  gall-bladder  vary.  Its  average  length  is  about 
tliree  inches  (75  mm.) ;  its  diameter  varies  from  one  inch  to  an  inch  and  a  quar- 
ter (25-31  mm.);  and  it  has  a  capacity  of  30  to  45  c.c.  (one  to  one  and  a  half 
fluid-ounces).  It  distends  readily,  and  when  moderately  stretched  it  holds 
50  to  60  c.c. ;  under  pressure,  however,  it  may  be  made  to  hold  250  c.c,  without 
rupture.  (Mayo-Robson.)  Cases  have  been  recorded  in  which  the  gall- 
bladder was  so  distended  as  to  be  mistaken  for  an  ovarian  cyst. 

The  fundus  of  the  gall-bladder  is  covered  entirely  by  peritoneum,  except 
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in  those  cases  where  it  is  empty  and  retracted  above  the  inferior  border  of  the 
liver.  The  body,  as  a  rule,  is  only  partially  covered;  its  upper  portion,  for  a 
varjdng  fraction  of  its  cu'cumference  up  to  one-tliird,  resting  dii'ectly  on  the 
liver  substance,  to  which  it  is  bound  by  areolar  tissue  and  small  blood-vessels. 
Occasionally  the  covering  of  the  body  is  complete,  and  there  may  even  be  a 
short  peritoneal  ligament  that,  after  the  manner  of  a  mesentery,  unites  it  to  the 
liver  tissue.  The  inferior,  \isceral,  surface  of  the  body  and  neck  is  free,  as  a 
rule,  except  for  adhesions;  occasionally,  however,  the  right  edge  of  the  gastro- 
hepatic  omentum  is  extended  to  the  right,  making  a  ligament  of  varying  wddth, 
which  attaches  this  surface  to  the  first  portion  of  the  duodenum.     (Fig.  74.) 

The  fimdus  usually  Hes  in  contact  with  the  anterior  abdominal  wall,  in  the 
angle  between  the  outer  border  of  the  rectus  and  the  costal  margin ;  occasionally, 
pai'ticularly  when  contracted,  it  does  not  even  reach  the  inferior  border  of  the 
liver.  Distention  of  the  gall-bladder  carries  the  fundus  downward  and  inward 
along  a  line  extending  from  the  ninth  and  tenth  cai'tilages,  on  the  right,  to 
the  umbilicus.  Contraction  and  atrophy  of  the  gall-bladder  carry  it  up  beneath 
the  liver  to  the  neighborhood  of  the  portal  fissure.  The  gall-bladder  may  be 
in  contact  wdth  the  first  portion  of  the  duodenum,  the  pylorus,  or  the 
body  of  the  stomach,  or  it  may  be  depressed  downward  and  in  contact  with 
the  transverse  colon  or  the  anterior  surface  of  the  right  kidney.  The  variations 
are  due  to  causes  aheady  mentioned,  and  also  to  the  following:  distention  of  the 
colon,  which  pushes  the  gall-bladder  upward;  enlai-gement  of  the  liver;  hepato- 
ptosis  and  tight  lacing,  which  carry  it  do^Tiward  and  to  the  left;  distention 
of  the  stomach  and  enlargements  of  the  left  lobe  of  the  Wver.  carrying  it  to  the 
right. 

The  cystic  duct  (Fig.  75)  begms  at  the  neck  of  the  gall-bladder,  runs  a  some- 
what irregular  course  backward  and  inward,  and  ends  near  the  portal  fissure, 
by  joining  the  hepatic  duct,  the  union  forming  the  common  duct;  sometimes 
it  joins  the  right  bile-duct.  Its  length  vaiies  from  an  inch  and  a  quarter  to  an 
inch  and  a  half  (31-38  mm.).  Its  diameter  is  one-half  the  size  of  the  he- 
patic, viz.,  about  3  or  4  mm.  On  its  inner  aspect  there  are  crescentic  folds  of 
mucous  membrane,  somewhat  spirally  arranged.  They  resemble  and  are  a 
continuation  of  the  folds  already  referred  to  in  the  neck  of  the  gall-bladder, 
and  are  responsible  for  the  convoluted  appearance,  externally,  of  both  the 
neck  and  the  cystic  duct. 

The  cystic  duct  leaves  the  neck  of  the  gall-bladder  at  its  inner  side,  above 
its  lowest  point.  Mayo  points  out  that  tliis  is  the  case  in  all  hollow  organs 
having  storage  function,  the  purpose  being  to  prevent  the  pressm'e  of  the  con- 
tents from  falling  on  the  sphincter  muscles.  It  is  difficult  to  see  the  application 
of  the  principle  here,  however,  since  the  direction  of  the  organ  is  such  that  the 
pressure  due  to  gravity,  at  least,  is  more  particularly  exerted  on  the  fundus. 

The  common  duct  (Fig.  75),  formed  by  the  union  of  the  cystic  and 
hepatic  ducts,  begins  near  the  mouth  of  the  portal  fissure  and  passes  do^^^lward 
and  in  front  of  the  foramen  of  Winslow,  between  the  layers  of  the  gastro-hepatic 
omentum,  with  the  hepatic  artery  to  the  left  and  the  portal  vem  behind  and 
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between  the  two.  Next,  it  descends  behind  the  first  part  of  the  duodenum  to 
the  level  of  the  upper  border  of  the  pancreas,  then  it  runs  between  the  pancreas 
and  the  second  portion  of  the  duodenum,  and  finally  it  perforates  the  wall  of  the 
second  portion  of  the  duodenum  very  obliquely,  opening  at  the  papilla  on  the 
posterior  and  internal  wall,  tlu'ee  and  one-half  to  four  inches  (7  to  10  cm.)  beyond 


Fig.  7.5. — Radiograph  Showing  the  Relations  of  the  Cystic  and  Common  Rile-Ducts  to  the  Duodenum, 
and  also  the  Abrupt  Curve  at  the  Neck  of  the  Gall-Bladder.  (The  radiograph  was  made  by  opening 
the  abdomen,  in  a  cadaver,  placing  a  piece  of  flexible  wire  along  the  right  border  of  the  duodenum,  and 
then  injecting  the  cystic  duct,  the  common  duct,  and  the  ampulla  with  an  emulsion  of  bismuth.) 
(Original.) 

1,  Gall-Bladder  ;  2,  Cystic  Duct  ;  3,  Supraduodenal  Portion  of  the  Common  Duct  ;  4,  Retro- 
duodenal  Portion  of  the  Common  Duct  ;  5,  Right  Edge  of  Duodenum  ;  6,  Ampulla  of  Vater  (com- 
mon opening  of  the  common  bile-duct  and  pancreatic  ducts). 


the  pylorus.  The  dimensions  of  the  entire  canal  are:  diameter,  one-quarter 
inch  (6-7  mm.) ;  length,  three  to  three  and  one-half  inches  (7-9  cm.).  In  average 
cases  of  common-duct  obstruction,  however,  the  finger  can  be  introduced  into 
an  opening  in  the  common  duct,  perhaps  into  and  through  the  hepatic  duct, 
sometimes  even  entering  the  right  or  the  left  bile-duct. 
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Fig.  76. — Section  of  the  Free 
Border  of  the  Lesser  Omentum, 
Showing  the  Relations  of  the 
Common  Bile-Duet. 

//^,  Hepatic  arterj^;  i),  bile- 
duct;  PV,  portal  vein;  VC, 
vena  cava.  The  arrow  indi- 
cates the  foramen  of  Winslow. 
(From  Maj'o-Robson,  on  "  The 
Surgery  of  the  Gall-Bladder.") 


The  common  bile-duct  (Fig.  76)  may  be  divided  into  the  following  subdivis- 
ions: supraduodenal,  retroduodenal,  pancreatic,   and  parietal. 

The  supraduodenal  di\'ision  is  an  inch  and  a  quarter  long  (25-31  nun.).  It 
lies  in  the  right  edge  of  the  gastro-hepatic  omentum,  in  front  and  somewhat  to 
the  right  of  the  portal  vein  and  to  the  right  of  the  hepatic  artery.  Neither 
of  these  vessels  is  near  enough,  however,  to  be  harmed  if  reasonable  care  is 

observed.  This  part  is  the  point  of  election  for  the 
removal  of  stones  from  the  common  duct.  A  small 
branch  of  the  pancreatic-duodenal  artery  crosses 
the  duct  just  above  the  duodenum,  and  three  or 
four  lymph  nodes  are  in  intimate  contact  with  it. 

The  second  or  retroduodenal  di\dsion,  about 
one  inch  (2.5  mm.)  in  length,  lies  behind  the  first 
portion  of  the  duodenum,  the  portal  vein  lying 
behind  and  to  the  left,  the  vena  cava  directly  be- 
hind. 

The  pancreatic  or  third  portion,  one  inch  (20-25 
mm.)  in  length,  lies  between  the  head  of  the  pan- 
creas and  the  second  portion  of  the  duodenum.  In 
some  cases  it  occupies  a  groove  beliind  the  pan- 
creas; in  others  it  is  completely  surrounded  b)^  this 
gland.  WTien  the  duct  occupies  a  tunnel,  it  is  more  likely  to  be  obstructed 
by  swelling  of  the  pancreas,  and  the  difficulty  of  removing  a  stone  by  either 
the  transduodenal  or  the  retroduodenal  route  is  increased.  This  portion  of  the 
duct  is  also  in  close  relation  \\ith  the  inferior  vena  cava. 

The  intraparietal  or  terminal  portion,  after  passing  obliquely  tlirough  the 
muscular  coat  of  the  duodenum,  accompanied  by  the  pancreatic  duct,  enters 
into  a  dilatation  beneath  the  mucous  membrane.  This  dilated  portion,  which  is 
called  the  ''ampulla  of  Vater"  (6  or  7  mm.  long  by  4  or  5  mm.  wide),  receives  the 
termination  of  the  pancreatic  duct  (canal  of  Wirsung)  as  well,  and  is  surrounded 
by  a  thin  layer  of  unstriped  muscular  tissue.  It  opens  on  the  mucous  membrane 
through  a  small  aperture  at  the  summit  of  a  papilla,  the  ''caruncula  major"  of 
Santorini,  which  is  placed  on  the  posterior  and  internal  wall  of  the  duodenum, 
three  and  one-half  or  four  inches  (8-10  cm.)  beyond  the  pylorus.  (Mayo-Robson.) 
The  papilla  just  mentioned  is  at  the  upper  end  of  a  little  ridge — called  the 
"frenum  carunculse" — which  may  be  seen  projecting  beneath  the  mucous 
membrane.  Above  the  caruncle  is  quite  constantly  found  a  transverse  fold  of 
mucous  membrane,  which  must  be  raised  if  one  wishes  to  see  the  opening.  Mayo 
states  that  this  is  the  first  normal  valvula  connivens  and  a  guide  to  the  opening 
of  the  duct.  The  escape  of  biliary  secretions  affords,  however,  a  more  certain 
means  of  identifying  the  opening. 

The  inner  or  mucous  coat  of  the  gall-bladder,  covered  by  a  single  layer  of 
columnar  epithelium,  is  raised  into  ridges  which  bound  irregular  polygonal 
spaces  about  5  mm.  in  diameter.  These  ridges  may  give  a  roughened  surface 
to  a  stone  tightly  embraced  by  the  gall-bladder.     Tubular  glands,  lined  with 
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cells  continuous  with  those  found  on  the  surface,  are,  according  to  some  (Robson), 
abundant,  while  according  to  others  (Piersol)  they  are  few  or  are  even  wanting. 
They  secrete  mucus,  and  are  the  origin  of  the  glauy  fluid  which  is  found  to  fill 
the  gall-bladder  in  cases  of  obstruction  of  the  cystic  duct. 

Blood-vessels  of  the  Liver  and  its  Ducts. — ^The  liver  tissue  is  nourished  by 
the  hepatic  artery,  a  branch  of  the  coeliac  axis  (Fig.  77),  which  runs  to  the  right 
along  the  upper  border  of  the  pancreas,  then  turns  upward  behind  the  first  por- 
tion of  the  duodenum,  above  the  level  of  which  it  is  carried  still  higher  in  the 
right  edge  of  the  gastro-hepatic  omentum.  This  artery  gives  off  certain  branches 
from  the  horizontal  or  first  part  of  its  com"se,  and  in  the  transverse  fissure  divides 
mto  two  terminal  branches,  right  and  left.  The  right  branch  passes  in  front  of 
or  behind  the  hepatic  duct,  and  behind  the  cystic  duct,  to  the  right  end  of  the 
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Fig.  77. — The  Coeliac  Axis  and  its  Branches.     (From  Cunningham's  Anatomy.) 


transverse  fissure,  where  it  di^ddes  and  enters  the  substance  of  the  liver.  The 
left  branch  runs  to  the  left  end  of  the  fissure  and  enters  the  left  lobe. 

The  gall-bladder  and  cystic  duct  are  supplied  by  a  branch — the  cystic  artery 
derived  from  the  right  branch  of  the  hepatic  just  after  it  has  crossed  above  the 
junction  of  the  cystic  and  hepatic  ducts.  The  cystic  artery  runs  downward 
and  forward  along  the  cystic  duct  to  the  gall-bladder,  usually  dividing  into  two 
branches — a  right  and  a  left.  The  latter,  the  more  important  of  the  two,  courses 
along  to  the  left  of  the  duct,  and  is  distributed  between  the  gall-bladder  and 
the  liver.  Occasionally  the  cystic  artery  arises  from  the  pancreatico-duodenal, 
in  which  case  it  is  liable  to  injury  as  it  runs  along  the  common  duct. 

The  hepatic  duct  and  the  common  ducts  are  supplied  directl}'^  by  short  and 
small  branches  from  the  hepatic,  the  superior  pancreatico-duodenal,  and  other 
contiguous  vessels;  in  neither  is  there  a  special  artery. 
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The  portal  vein,  carrying  blood  to  the  liver  for  further  elaboration,  passes 
upward  in  the  right  edge  of  the  gastro-hepatic  omentum,  behind  and  between 
the  duct  and  ai'tery,  until  it  reaches  the  portal  fissure,  where  these  three  struc- 
tures are  rearranged,  the  duct  being  in  front,  the  artery  in  the  middle,  and  the 
portal  vein  behind.  (Fig.  73.)  At  the  portal  fissure  the  portal  vein,  like  the 
duct  and  artery,  subdivides  into  two  main  branches  and  enters  the  liver  sub- 
stance. 

Within  the  liver  the  three  vessels  run  and  divide  together  so  that  every 
branch  of  the  portal  vein  is  accompanied  by  a  branch  of  the  hepatic  artery  and 
one  of  the  hepatic  ducts,  and  the  three,  surrounded  by  a  prolongation  of  the 
fibrous  capsule  and  accompanied  by  branches  of  the  l5anphatics  and  nerves, 
run  in  special  channels  of  liver  substance  called  portal  canals.     (Fig.  78.) 

The  hepatic  veins  return  the  blood  from  the  hepatic  artery  and  the  portal 
vein,  carrying  it  by  several  branches  into  the  inferior  vena  cava.  Veins  from 
all  the  extrahepatic  ducts  empty  into  the  portal  system,  those  from  the  gall- 
bladder first  passing  through  a  named  vessel,  the  cystic  vein.  This  explains 
how  infection  derived  from  these  ducts  might  be  carried  to  the  liver  by  portal 


Bile  duct 


Fig.  78. — The  Figure  Represents  a  Section  of  a  Portal  Canal,  showing  its  contained  branches  of  the 
portal  vein,  hepatic  artery,  and  bile-duct,  surrounded  by  a  prolongation  of  Glisson's  capsule.  (From 
Cunningham's  Anatomy.) 


radicles.  According  to  Sappey,  a  few  small  veins  leave  the  gall-bladder  to  enter 
the  liver,  directly  joining  the  portal  system. 

Certain  facts  with  reference  to  the  vessels  should  be  emphasized.  The  he- 
patic veins  are  intimately  attached  to  liver  tissue,  do  not  collapse  when  cut,  and 
bleeding  from  them  is  more  severe  and  less  easily  controlled.  Portal  branches 
are  surrounded  by  loose  areolar  tissue  which  permits  their  walls  to  fall  together 
when  cut.  Mayo  calls  attention  to  a  short  transverse  vein  wliich  may  be  found 
on  the  free  anterior  surface  of  the  common  duct,  and  which,  when  injured,  is 
liable  to  be  mistaken  for  the  portal  vein. 

The  Lymphatics  of  the  Liver  and  its  Ducts. — The  lymphatics  from  the  visceral 
surface  of  the  liver  empty  chiefly  into  the  gastro-hepafic  lymph  nodes  that  lie  be- 
tween the  layers  of  the  lesser  omentum.  A  few  vessels  from  the  posterior  part 
of  this  surface  on  the  right  lobe  go  to  the  lumbar  l5miph  nodes,  and  a  few 
from  the  corresponding  part  of  the  left  surface  pass  to  the  cocliac  nodes.  From 
the  parietal,  upper,  surface,  the  superficial  vessels  pass  as  follows:  (a)  from  ad- 
jacent parts  of  the  right  and  left  lobes  through  the  falciform  ligament  and  the 
diaphragm   to  r.he  anterior  mediastimmi,  and   thence  to  the  right  lymphatic 
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duct;  (6)  from  the  anterior  part  of  this  surface  to  the  gastro-hepatic  nodes. 
From  the  posterior  aspect  of  the  right  lobe,  some  vessels  pass  to  nodes  around 
the  upper  end  of  the  inferior  vena  cava,  others  to  the  anterior  mediastinal 
lymph  nodes,  while  still  others  turn  downward  to  join  the  coeliac  group  of 
nodes. 

The  deep  lymphatics  of  the  liver  are  divided  into  two  sets :  one  accompanies 
the  branches  of  the  portal  vein  and  ends  in  the  gastro-hepatic  nodes;  the  other 
accompanies  the  hepatic  veins  and  passes  with  the  vena  cava  tlirough  the 
diaphragm. 

The  lymphatic  vessels  of  the  gall-bladder  are  scanty,  and  this  structure  has 
no  lymph  nodes;  to  which  anatomical  peculiarity,  as  well  as  to  the  fact  that 
the  organ  is  elastic  and  therefore  does  not  soon  assume  a  tense  condition,  Mayo 
attributes  the  cu'cumstance  that  infections  of  the  gall-bladder,  even  when  fairly 
severe,  are  not  followed  by  a  great  elevation  of  temperature.  One  node,  de- 
scribed as  constant,  is  found  in  the  angle  formed  by  the  junction  of  the  cystic 
and  hepatic  ducts;  another,  mentioned  by  Quenu  as  constant,  is  found  just 
to  the  outer  side  of  the  common  duct  at  its  commencement.  Four  or  five  nodes 
are  found  along  the  common  duct,  and,  when  enlarged,  particularly  by  malignant 
deposits,  they  are  liable  to  be  mistaken  for  calculi.  A  few  nodes  are  also  found 
in  the  portal  fissure  beside  the  hepatic  duct,  and  one  is  sometimes  present  at  the 
neck  of  the  gall-bladder. 

Nerves  of  the  Liver  and  its  Ducts. — The  liver,  the  gall-bladder,  and  the  extra- 
hepatic  ducts  are  supplied  from  the  sympathetic  thi'ough  the  hepatic  plexus, 
a  derivative  of  the  coeliac  plexus,  which  represents  the  upper  element  of  the 
solar  plexus.  Pneumogastric  filaments  join  the  coeliac  plexus,  and  branches 
from  the  left  pneumogastric  pass  from  the  anterior  wall  of  the  stomach  upward 
to  the  liver,  accompanying  the  hepatic  artery.  None  of  these  filaments,  however, 
has  been  positively  traced  to  the  ducts.  According  to  Jonas,  filaments  of  the 
eleventh  and  twelfth  dorsal  and  the  first  lumbar  nerves  are  distributed  to  the 
diaphragm,  reaching  the  common  and  cystic  ducts  and  the  neck  of  the  gall- 
bladder,— facts  which  explain  the  characteristic  gall-bladder  spasm  and  the 
grunting  respiration  which  follow  manipulation,  even  under  deep  anaesthesia. 
(Kast  and  Meltzer,  Medical  Record,  New  York,  Dec.  29th,  1906.)  (The  writer,  in 
experiments  on  dogs,  has  observed  that,  when  a  ligature  is  tightened  around  the 
portal  vein,  there  follows  always  an  interruption  in  the  respiratory  rhythm. 
This  change  occurs  so  suddenly  as  to  suggest  direct  interference  with  the  pneumo- 
gastric.) Pain  referred  to  the  right  shoulder  is  a  common  symptom  of  liver 
abscess,  cholecystitis,  and  other  affections  of  the  liver,  and  it  is  supposed  to  be 
explained  on  anatomical  grounds,  by  the  fact  that  the  phrenic  nerve  has  part  of  its 
origin  from  the  fourth  cervical,  which  also  gives  rise  to  the  supra-acromial. 
It  is  the  experience  of  the  writer,  however,  that  the  pain  is  more  frequently 
scapular  or  is  located  even  lower  down.  This  scapular  pain  and  hypochondriac 
rigidity  are  probably  explained  in  gTeat  part  by  the  irritation  of  the  intercostals 
through  their  diaphragmatic  filaments. 

Physiology  of  the  Liver  and  Bile-Ducts. — The  Lwer.— The  secretion  of  bile. 
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although  one  of  the  minor  functions  of  the  Hver,  is  the  chief  one  of  sui'gical 
importance.  The  bile  formed  by  the  liver  cells  passes  into  minute  canaliculi 
and  thence  flows  down  the  hepatic  and  common  bile-ducts  into  the  duodenum. 
Under  normal  conditions  bile  is  excreted  daily  to  the  amount  of  from  twenty  to 
thirty  ounces,  and  this  amount  is  modified  very  little  by  the  action  of  drugs, 
as  sho^\Tl  by  Mayo-Robson.* 

Bile  is,  for  the  most  part,  an  excrementitious  product,  but  it  markedly  aids 
pancreatic  digestion  and  has  some  solvent  action  on  fats,  thereby  promoting  their 
absorption;  it  is  also  said  to  be  a  stimulant  to  the  peristaltic  movement  of  the 
intestines.  It  is  not,  however,  absolutely  essential  to  the  economy,  for  a  person 
may  be  quite  healthy  with  all  of  the  bile  escaping  externally.  "WTien,  from  any 
obstruction  in  the  excretory  ducts,  bile  cannot  pass  into  the  duodenum,  it  is 
absorbed  by  the  circulation,  giving  rise  to  jaundice.  Life  is  possible  for  months 
with  complete  retention  of  bile.  The  secretion  of  bile  is  independent  of  nerve 
influence,  but,  according  to  Starling,  is  stimulated  by  the  action  of  secretin  upon 
the  liver  cells. 

The  Gail-Bladder. — The  gall-bladder  is  a  diverticulum  from  the  biliary  pas- 
sages, and  is,  by  some,  regarded  as  a  reservoir  for  bile.  It  is  maintained  by 
them  that,  dming  the  processes  of  digestion,  when  the  acid  chyme  in  the  stomach 
passes  over  the  papilla  in  the  duodenum,  the  bile  is  expelled  from  the  gall-bladder, 
but  that,  when  the  digestion  is  quiescent,  this  fluid  is  stored  in  its  appropriate 
receptacle.  The  storage  function  of  the  gall-bladder,  as  pointed  out  by  Maj^o- 
Robson,  camiot  be  important,  since  its  capacity  is  onl}^  about  one  ounce,  while 
twenty  or  thirty  ounces  represent  the  total  daily  output  of  l^ile.  Murphy  sug- 
gests that  it  may,  like  the  bulb  of  a  syringe,  serve  to  produce,  at  times,  a  con- 
tinuous flow.  By  many  it  is  viewed  as  an  obsolete  organ,  since  patients  get 
along  perfectly  well  without  it. 

Abnormalities  of  the  Liver  and  the  Bile-Ducts. — Abnormalities  of  the  Liver. — 
What  might  be  termed  normal  variations  in  the  size,  shape,  and  position  of  the 
liver  have  already  been  referred  to;  hypertrophy  and  atrophy  will  also  change, 
more  or  less,  the  relations  of  this  organ.  A  linguiform  process,  called  "Riedel's 
lobe"  (Fig.  79),  may  extend  downward,  a  greater  or  lesser  distance,  from  the 
right  lobe;  it  may  overlie  the  gall-bladder  or  be  placed  to  the  right  of  that 
viscus.  In  the- former  case  it  adds  to  the  difficulty  of  certain  operations;  in 
both  it  may  obscure  diagnosis,  having  been  mistaken  for  a  tumor  of  the  gall- 
bladder, liver,  or  kidney,  for  movable  kidney,  and  for  other  abdominal 
conditions.  This  tongue-like  process  has  been  regarded  by  some  as  the 
result  of  tight  lacing,  but  it  occurs  in  men  and  may  grow  from  the  left 
lobe  (Cunningham) ;  by  others  it  is  held  to  be  uniformly  associated  with 
gall-stones.  This  latter  statement,  however,  is  not  confirmed  by  the  ex- 
perience of  all  operators.  (Robson.)  Other  abnormalities  are  : — (1)  Trans- 
position of  the  liver,  occurring  with  transposition  of  other  viscera;  the  large 
lobe  being  turned  to  the  left.  Several  such  cases,  compHcated  with  gall- 
stones, have   been   reported,     (2)  The   liver  may  assume  an   almost   vertical 

*  "  Surgery  of  the  Gall  Bladder  and  Bile  Ducts,"  3d  edit. 
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position.  (Robson.)  (3)  Displacements  downward  are  caused  by  pleural 
effusions  and  by  other  thoracic  conditions;  displacements  upward,  by  ascites 
and  by  abdominal  growths.  (4)  There  may  be  an  unusual  amount  of 
mobility.     (See  page  193.) 

Abnormalities  of  the  Gail-Bladder. — The  following  abnormalities  have  been 
recorded:  (1)  Complete  absence,  with  absence  of  bile-ducts;  (2)  absence,  the 
common  duct  being  dilated;  (3)  double  gall-bladder,  each  with  a  separate  cystic 
duct;  (4)  double  gall-bladder,  with  a  single  cystic  duct;  (5)  gall-bladder  com- 
pletely surrounded  with  liver  substance;  (6)  gall-bladder  situated  in  a  fossa 
under  the  left  lobe;  (7)  ectopy  of  the  gall-bladder,  usually  occurring  in  trans- 
position of  the  viscera;  (8)  the  gall-bladder  may  be  bent  on  itself,  the  fundus 
directed  toward  the  left;  (9)  hour-glass  gall-bladder,  probably  the  result  of 


Fig.  79. — Linguiform  Process  of  the  Liver  ("  Riedel's  lobe  "). 
Surgery  of  the  Gail-Bladder.") 


(From  Mayo-Robson,  on  "The 


inflammation.  Further,  the  gall-bladder  may  be  placed  so  low  that,  when  the 
structm'e  is  inflamed,  the  resulting  condition. simulates  appendicitis,  particular!}^ 
if  the  liver  itself  happens  to  have  a  linguiform  lobe.  Again,  it  may  be  retracted 
enough  to  be  difficult  to  locate,  or  distended  enough  to  invade  the  inguinal 
region. 

Abnormalities  of  the  Bile-Ducts. — (1)  There  may  be  complete  obliteration 
of  the  bile-ducts,  probably  due  to  antenatal  inflammation,  and  life  has  been 
possible  in  this  condition  for  as  long  a  period  as  six  months.  (Robson.)  (2) 
Various  degrees  of  obliteration  may  occur  in  the  common  duct,  the  duct  behind 
such  obliteration  becoming  enormously  dilated.  (3)  The  cystic  and  hepatic 
ducts  may  open  separately  into  the  duodenum,  there  being  no  common  duct; 
or,  in  the  absence  of  the  gall-bladder,  many  ducts  may  extend  from  the  liver 
to  the  duodenum.  (4)  Abnormal  terminations  of  the  common  bile-duct  have 
been  reported,  as  follows: — (a)  The  duct  of  Wirsung  may  join  the  common 
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duct  higher  up  than  normal,  the  ampulla  being  absent,  and  the  common  duct 
opening  into  the  duodenum  by  a  fiat  oval  orifice.  (6)  The  common  duct  and 
the  duct  of  Wirsung  may  open  separately  into  the  duodenum,  the  ampulla  and 
papilla  both  being  absent,  (c)  The  ducts  may  open  separately  at  the  apex  of 
a  normal  papilla,  the  ampulla  being  absent. 

Peritoneal  Pouch. — ^The  liver  occupies  and  helps  to  bound  a  definite  peri- 
toneal space,  which  has  been  described  by  Morrison.*  This  space  or  pouch  is 
bounded  above  by  the  right  lobe  of  the  liver,  and  below  by  the  upper  layer  of  the 
transverse  mesocolon,  which  also  forms  its  posterior  boundary,  where  it  is  pro- 
longed upward  in  front  of  the  right  kidney  and  suprarenal  body,  and  its  left, 
where  it  clothes  the  spine  and  the  duodenum.  On  the  right  it  is  limited  by  the 
parietal  peritoneum.  It  is  irregular  in  outline  and  is  prolonged  upward  both  in 
front  and  behind  the  liver.  To  the  right  of  the  ascending  colon,  it  extends  down- 
ward toward  the  iliac  region ;  through  the  foramen  of  Winslow  it  connects  with 
the  lesser  sac  of  the  peritoneum ;  while  in  front  of  the  transverse  colon  it  com- 
municates with  the  greater  sac.  This  space  holds  about  one  pint  before  over- 
flow into  the  general  ca\dty  takes  place,  and  its  surgical  importance  lies  in  the 
fact  that  it  may  thus  tend  to  limit  extravasations  or  suppuration.  It  can  be 
drained  from  in  front,  but  much  more  efficiently  from  behind.  It  is  also 
important  to  remember  its  limits  in  placing  pads  to  prevent  soiling  during 
operations. 

Traumatic  Affections  of  the  Liver. — Contusions. — Contusions  are  caused  by 
blows  or  run-over  accidents,  which  are  not  sufficiently  severe  to  produce  rupture. 
There  may  be  some  laceration  of  the  liver  tissue  with  ecchymosis,  but,  as  the 
capsule  is  not  torn,  there  is  no  intraperitoneal  extravasation  of  blood  or  bile.  If 
the  injiu"y  is  severe  enough  to  produce  haematoma,  this  may  persist,  or  later 
become  a  cyst.  Such  a  lesion  may  be  followed  by  an  abscess.  The  symp- 
toms are:  shock  of  varying  degree  and  pain  and  tenderness  over  the  hepatic 
region,  with  the  absence  of  signs  of  extravasation  of  blood  or  bile  into  the 
peritoneal  cavity.  Rest  in  bed,  fluid  diet,  and  cold  applied  over  the  liver 
region  for  twenty-four  hours  or  longer  constitute  the  proper  treatment.  If 
the  contusions  are  severe,  the  patient  should  be  kept  quiet  and  on  a  light  diet 
for  a  week,  to  lessen  the  possibility  of  abscess  formation. 

Ruptures. — Ruptures  are  always  serious  and  sometimes  fatal.  In  the  major- 
ity of  cases  they  are  caused  by  run-over  accidents,  severe  kicks  or  blows,  or  by 
the  ends  of  a  broken  rib.  The  peritoneal  covering  and  capsule  being  broken, 
there  is  more  or  less  extravasation  of  blood,  which  may  be  limited  to  the  perito- 
neal pouch  described  by  Morrison  (see  above)  or,  in  severe  cases,  may  extend 
rapidly  to  the  whole  peritoneal  cavity.  Should  the  patient  survive  the  imme- 
diate effects  of  the  injury  without  operation,  general  peritonitis  or  a  subphrenic 
abscess  may  subsequently  develop,  or  a  htematoma  may  persist  for  some  time. 

The  symptoms  are  severe  shock,  which  is  always  present,  and  pain,  which 
is  located  over  the  liver  and  is  also  referred  to  the  umbilicus  and  right  shoulder. 
Vomiting  may  be  present,  and,  if  the  patient  survives  beyond  twenty-foui'  hours, 

*  Brit.  Med.  Journal,  May  8d,  1894. 
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jaundice  is  likely  to  develop.  The  local  signs  are:  increased  liver  dulness  and, 
in  severe  cases,  abdominal  rigidity,  with  increasing  distention  and  other  signs  ol 
peritonitis. 

In  any  case  of  severe  injmy  in  the  region  of  the  liver,  especially  if  complicated 
by  broken  ribs  in  that  situation,  rupture  of  the  liver  should  always  be  suspected 
and  the  case  carefully  watched.  If,  in  addition  to  shock,  severe  pain  and  tender- 
ness or  signs  of  extravasation  follow,  with  symptoms  of  internal  hemorrhage, 
it  is  quite  certain  that  rupture  has  occurred.  Jaundice  coming  on  after  twenty- 
four  hours  may  be  due  to  rupture  of  the  gall-bladder  or  bile-ducts,  but  it  is 
usually  associated  with  some  laceration  of  the  liver  substance. 

In  mild  cases  expectant  treatment  may  be  adopted.  The  patient  should  be 
put  to  bed,  the  thighs  flexed  to  relax  the  abdominal  muscles,  cold  applied  over 
the  injured  region,  and  fluid  diet  given.  Shock  should,  of  course,  be  treated, 
and  vomiting  arrested  if  present.  If  hemorrhage  continues,  or  if  signs  of  per- 
itonitis arise,  a  laparotomy  should  be  performed.  In  severe  cases  operation 
should  be  undertaken  immediately.  The  abdomen  is  opened  over  the  probable 
seat  of  rupture  by  an  incision — median,  subcostal,  or  in  the  right  semilunar 
line.  Lannelongue  resects  the  eighth,  ninth,  tenth,  and  eleventh  costal  carti- 
lages and  draws  the  ribs  outward.  A  free  exposure  of  the  injured  area  must 
be  made.  Clots  are  rapidly  cleared  away  and  the  extent  of  the  injury  deter- 
mined. If  possible,  the  injured  surfaces  should  be  brought  together  by  deep 
sutures  inserted  at  some  distance  from  the  edges  and  including  a  considerable 
portion  of  liver  substance.  The  capsule  should  be  sewn  with  fine  catgut.  If 
hemorrhage  cannot  be  controlled  in  this  way,  the  larger  vessels  may  be  sur- 
rounded by  a  mass  ligature  of  catgut,  or  packing  with  gauze  will  have  to  be 
resorted  to.  The  latter  may  be  made  more  effective  by  using  it  in  conjunc- 
tion with  mattress  sutures.  Profuse  hemorrhage  from  the  liver  may  be  tem- 
porarily controlled  by  pressing  the  portal  vein  and  hepatic  artery  between 
the  finger  and  the  thumb,  or  by  applying  a  temporary  ligatm-e  of  tape. 

Da  Costa  says  that  the  liver  should  be  sutured  to  the  belly  wall ;  *  Cheyne 
and  Burghard  suggest  soaking  the  gauze  which  is  to  be  placed  in  immediate 
contact  with  the  bleeding  surface,  in  adrenalin  or  hydrogen  peroxide. f  Shallow 
breaks  in  the  surface  of  the  liver  may  be  treated  by  the  cautery,  to  control 
hemorrhage. 

After  the  wound  of  the  liver  has  received  proper  attention,  the  peritoneal 
cavity  should  be  wiped  out  and  the  abdominal  wound  partially  closed,  room 
being  left,  however,  for  a  drainage  tube,  which  should  always  be  placed,  and,  if 
gauze  packing  was  used  for  controlling  the  bleeding  in  the  liver,  the  free  end  of 
this  should  also  be  brought  out  of  the  abdominal  wound. 

In  cases  of  a  stab  or  a  gunshot  wound,  and  in  those  in  which  a  rupture  of 
the  organ  is  complicated  by  compound  fracture  of  the  ribs,  the  relation  of 
the  liver  to  the  abdominal  parietes  should  be  carefully  considered.  A  knife 
or  bullet  entering  below  the  costal  margin  and  passing  horizontally  backward 

♦"Modern  Surgery,"  edition  vi.,  page  1014. 
t  Vol.  vii.,  page  109. 
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in  a  direction  parallel  with  the  sagittal  plane,  would  not,  in  normal  cases,  wound 
the  liver,  except  for  the  triangular  area  in  the  epigastrium.  (See  page  194.) 
Should  the  bullet  be  directed  to  the  right,  however,  even  though  it  maintained 
its  horizontal  course,  the  liver  would  be  involved.  Horizontal  knife  tlirusts  in 
the  fourth  intercostal  space  in  front,  or  in  the  sixth  laterally,  and  anywhere 
between  the  sixth  and  tenth  spaces  posteriorly,  would  penetrate  foiu"  layers 
of  pleiu-a,  the  edge  of  the  lung,  and  the  diaphragm,  before  wounding  the  liver. 
(Piersol.)  Lower  down,  the  lung  might  escape,  but  the  two  layers  of  pleura 
of  the  costophrenic  sinus  and  the  diaphragm  would  be  involved.  Alterations 
in  the  position  of  the  liver,  as  modified  by  inspiration  and  expiration  and  by  the 
horizontal  or  vertical  position  of  the  body,  should  also  be  regarded. 

A  wound  of  the  liver  complicated  by  a  wound  of  the  abdominal  parietes 
should  be  treated  by  prompt  operation,  particularly  directed  to  the  control  of 
hemorrhage.  Afterward,  the  ca\dty  should  be  cleansed  and  drainage  estab- 
lished. The  bleeding  is  usually  best  managed  by  gauze  packing,  which  may 
also  serve  as  a  drain.  In  several  cases  of  gunshot  wounds,  the  writer  has  used 
through-and-through  gauze  packing,  inserting  several  strands  and  remo\ang 
these,  one  at  a  time;  thus  making  sure  that  the  strands  were  not  acting  as  a 
plug,  rather  than  as  a  drain,  and,  at  the  same  time,  avoiding  the  hemorrhage 
which  might  follow  if  all  were  removed  too  early.  Sometimes  a  rubber  tube  can 
be  effectively  combined  "\^ith  the  gauze. 

Suppuration  in  the  Liver.— Abscesses  of  the  liver  follow  infection  by  staphy- 
lococcus, streptococcus,  the  colon  and  typhoid  bacilli,  and  one  protozoan  organ- 
ism— the  Amoeba  coli.  Abscesses  caused  by  pj'ogenic  bacilli  may  be  multiple 
or  single;  those  resulting  from  the  amoeba  are  usually  single  and  are  known  as 
tropical  abscesses.     Mixed  infections,  are,  of  course,  frequent. 

Multiple  Abscesses. — In  multiple  abscesses  the  infective  agents  reach  the 
liver  in  different  ways,  (a)  They  may  be  carried  to  it  through  radicles  of  the 
portal  vein,  producing  emboli  in  branches  of  these  vessels  in  the  liver,  and 
resulting  in  a  suppurating  pylephlebitis.  Such  infections  most  commonly 
follow  appendicitis,  but  they  may  also  originate  from  an  ulceration  or  infection 
at  any  point  in  the  alimentary  canal  from  stomach  to  anus.  (&)  Multiple 
abscesses  may  develop  in  the  coimse  of  pyaemia,  in  which  case  the  infective 
emboli  are  carried  by  the  hepatic  artery,  (c)  Abscesses  may  be  located  in  the 
branches  of  the  intrahepatic  bile  passages,  the  infection  spreading  to  these 
from  the  gall-bladder  or  intestines.  Such  abscesses  are  commonly  associated 
with  obstruction  of  the  common  duct,  (d)  Lymphatic  infection  may  follow  vari- 
ous inflammatory  conditions,  particularly  appendicitis.  Suprahepatic  abscesses 
in  the  cellular  tissue  between  the  liver  and  the  diaphi'agm  are  usually  due  to  a 
lymphogenous  infection. 

The  onset  is  sudden,  the  symptoms  acute.  There  are  pain  and  tenderness 
over  the  liver,  with  slight  regular  enlargement  of  the  organ.  Chills  and  rigors 
occur,  the  body  temperature  rises  rapidly,  and  sweating,  diarrhoea,  and  rapid 
emaciation  follow.  In  the  later  stages  leucocj^osis  and  jaundice,  rarely  marked, 
are  present;  the  pus,  when  the  condition  is  prolonged,  may  be  found  sterile. 
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The  symptoms  are  those  of  j^yiemia,  to  which  are  added  pain,  tenderness, 
and  enlargement  of  the  hver.  Tlie  existence  and  site  of  a  primary  focus  should 
be  investigated.  Frequently  a  perihepatitis  may  l)e  present,  giving  rise  to  a 
friction  rub  which  may  be  heard  on  auscultation.  The  development  and  dis- 
appearance of  this  rub  furnish  hints  both  as  to  the  existence  of  inflammation 
and  as  to  the  establishment  of  subsequent  adhesions.  Rigors  in  a  pya'mia  may 
occur  several  times  in  the  twenty-four  hours,  and  more  than  one  rigor  in  this 
space  of  time,  accompanied  b}^  a  sudden  abrupt  rise  of  temj^erature,  is  sug- 
gestive of  pyaemia. 

Little  can  he  hoped  for  from  surgical  treatment.  If  evidence  can  be  obtained 
that  a  single  large  collection  of  pus  exists,  this  should  be  opened  and  drained. 
Other  abscesses  may  be  located  b}'  the  finger  and  opened  at  the  time  of  opera- 
tion, or  they  may  subsequently  open  spontaneously.  Li  the  early  stages  of 
suppurative  cholangitis  (see  page  231)  the  gall-bladder  or  the  common 
duct  should  be  opened  and  drainage  effected  thereby,  the  obstruction  being 
removed  at  the  same  time  or  subsequently.  When  the  infection  has  progressed 
far  enough  to  produce  an  abscess,  it  is  manifest  that  little  good  can  be  effected 
by  such  drainage. 

Localized  Abscesses. — ^A  localized  abscess  of  the  liver  may  follow  fusion  of  a 
number  of  small  abscesses,  or  sometimes  a  contusion,  the  extravasated  blood 
ha^^ng  become  infected.  Two  instances  of  the  latter  are  mentioned  bj^  Osier.* 
A  localized  abscess  may  also  form  by  extension  from  a  contiguous  inflamma- 
tion— as,  for  example,  from  a  subphrenic  abscess  or  an  empyema  of  the  gall- 
bladder. It  is  sometimes  associated  with  head  injuries;  it  may  also  develop 
around  a  foreign  body,  which  has,  through  ulcerative  action,  found  its  way 
from  the  stomach  or  the  intestines,  or  around  one  or  more  parasites,  such 
as  the  round  worm,  the  fluke,  or  a  cluster  of  ray  fungi.  Tuberculosis  is  often 
associated  with  abscess,  and  suppuration  frecjuently  occurs  in  a  hydatid  cyst. 

Tropical  Abscess.  (Fig.  80.) — l^y  far  the  most  common  form  of  single 
abscess  of  the  liver  is  that  associated  witli  tropical  dysentery.  According  to 
KiefTer,  these  are  single  in  seventy  per  cent  of  cases,  and  are  found  in  the  right 
lobe  in  from  seventy  to  eighty  per  cent  of  cases. f  They  are  undoubtedly 
due  to  Amoeba  coli,  which  can  practicalh'  always  be  found  in  the  walls  of 
the  abscess.  The  pus,  in  the  tropical  abscess,  is  a  thick  mucoid  substance, 
reddish-brown  in  color,  which  has  been  compared  to  anchovy  sauce.  It 
contains  broken-down  liver  tissue,  with  very  few  leucocytes.  In  KiefTer's 
experience,  dysentery  was  an  antecedent  factor  in  every  case ;  others  have  not 
found  the  relation  so  constant.  The  amoeba  may  be  found  in  the  colon 
without  abscess.  This  variety  of  abscess  may  develop  weeks,  months,  or  as 
long  as  two  years  after  the  attack  of  dysentery  and  after  all  ulcerative  action 
has  ceased.  Amcebic  abscesses  are  not  confined  to  the  tropics,  but  patients 
in  whom  they  occur  will  usually  be  found  to  have,  at  some  previous  time,  visited 
tropical  or  subtropical  countries. 

*  Third  edition,  page  557. 
t  Phil.  Mod.  .Tourn..  Feb.   21st,   1903. 
VOI-.  ^^II. — 14 
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Left  alone,  an  abscess  may  remain  local  or  latent  for  a  long  time,  presenting 
few  sjTuptoms,  and  perhaps  unsuspected  until  a  sudden  complication  ensues — 
such,  for  example,  as  ruptiu-e  into  a  lung,  with  expectoration  of  pus ;  or  the 
abscess  may  enlarge  and  make  its  way  to  the  sm'face  of  the  liver.  In  about 
twenty-eight  per  cent  of  the  cases  rupture  occurs  spontaneous!}',  and  in  more 
than  one-half  of  these  it  takes  place  in  an  upward  direction.  (Mayo.)  The 
abscess  may  also  open  into  the  stomach,  duodenum,  or  transverse  colon,  the 
contents  being  discharged  per  rectum  or  into  the  peritoneum  or  pleura,  in  which 
case  immediate  operation  is  demanded.  The  abscess  may  point  externally 
tlu-ough  the  abdominal  wall,  between  the  ribs  or  into  the  loin.     Finally,  in  some 


Fig.  80. — Section  of  the  Liver  through  the  Centre  of  a  Large  Abscess  Occupying  Most  of  the  Right  Lobe. 
(From  the   Museum  of  the   New  York  University  and   Bellevue  Hospital  Medical  College.) 

instances,  it  may  open  into  the  gall-l)ladder  and  bile-ducts,  and  Flexner  has 
reported  two  cases  of  ruptm'e  into  the  inferior  vena  cava. 

There  is  usuall}',  at  some  time  in  the  twenty-four  hoius,  more  or  less  eleva- 
tion of  temperatiu'e,  but  the  fever  cm've  is  not  typical,  ranging  indeed  from 
subnormal  to  several  degrees  above;  it  is  often  accompanied  ])y  sweating  pre- 
ceded by  a  slight  chill,  which  recurs  more  frequently  at  night.  In  the  pyogenic 
infections  the  fever  is  higher  than  in  amoebic  abscess.  In  the  latter,  the  fever 
is  not  high,  nor  is  leucocytosis  marked,  unless  there  is  a  mixed  infection.  In 
the  other  forms  a  varying  leucocytosis  is  found,  the  variation  depending  on  the 
virulence  and  quantity  of  the  germs.  In  cases  of  complete  encapsulation,  or 
where  the  germs  are  dead,  both  fever  and  leucocytosis  may  be  absent.     The 


SURGERY   OF  THE   LIVER,   GALL-BLADDER,   ETC.  211 

other  symptoms  of  sepsis  will  vary,  the  variation  depending  on  the  same 
factors  as  those  which  control  the  fever;  they  will  be  more  marked  in  the 
pyogenic  cases  and  in  those  in  which  the  tropical  abscess  is  complicated  by  a 
mixed  infection.  The  existence  of  sepsis  will  be  indicated  by  fever,  weakness^ 
emaciation,  and  loss  of  appetite — in  the  later  stages,  perhaps  by  diarrhoea;  in 
tropical  and  in  old  encapsulated  cases,  sepsis  will  not  be  a  prominent  feature. 
Pain  of  a  dull  aching  character  is  present  at  first,  and  is  due  to  tension  of  the- 
capsule,  but,  as  the  abscess  nears  the  surface,  this  changes  to  the  sharp  lancinat- 
ing pain  of  peritoneal  or  pleural  involvement.  Pain  may  be  directly  over  the 
liver  or  it  may  be  referred  to  the  shoulder.  Often  the  patient  inclines  to  the 
right  side,  keeping  the  right  thigh  flexed,  and  there  is  considerable  rigidity  of 
the  right  rectus. 

Jaundice  may  occm-,  and  is  due  to  blocking  of  the  bile-ducts.  The  obstruction 
may  affect  only  the  smaller  bile  radicles,  and  in  that  case  the  jaundice  is  slight; 
but,  if  the  obstruction  is  due  to  pressure  on  the  common  or  hepatic  duct,  by  an 
abscess  projecting  from  the  infected  sm^face,  the  jaundice  will  be  much  more 
marked.  Enlargements  of  the  liver,  if  present,  can  be  found  on  palpation  as 
wtII  as  by  percussion.     \ery  rarely  can  fluctuation  be  elicited. 

The  diagnosis,  particularly  in  tropical  abscess,  is  difficult.  Ill-health, 
with  gradual  emaciation  and  slight  tenderness  over  the  liver,  coming  on  sub- 
sequently to  an  attack  of  dysentery,  should  excite  suspicion,  particularly  if 
the  patient  has  recently  resided  in  a  tropical  or  subtropical  region.  The  tem- 
peratm-e  curve  may  suggest  an  infective  cholangitis,  but  in  the  latter  the  presence 
of  a  varying  degree  of  jaundice  and  the  history  of  previous  gall-stones  would 
help  to  chfferentiate.  The  temperature  curve  may  also  resemble  that  of  malaria, 
but  an  examination  of  the  blood  and  the  taking  of  cjuinine  will  settle  the  question. 
It  may  be  extremely  difficult,  even  impossible,  to  differentiate  a  tropical  abscess 
of  the  liver  from  multiple  abscesses.  In  the  latter  the  history  may  point  to 
a  focus  of  mfection,  thus  fm-nishing  a  clue  of  the  utmost  importance.  In  multiple 
abscesses  the  symptoms — the  temperature  curve  and  the  leucocytosis — ai-e  more 
pronounced;  indeed,  this  statement  is  true  of  pyogenic  abscesses  generally,  either 
single  or  multiple,  as  compared  with  those  caused  by  amoeba.  An  abscess  of 
the  lung  or  a  local  empyema  on  the  right  side  may  simulate  abscess  of  the  liver. 
Close  observation  of  the  mode  of  onset,  supplemented  by  aspiration  tlii-ough 
the  chest  wall  and  an  examination  of  the  pus,  will  help  in  cUfferentiating  the  one 
from  the  other.  A  subphrenic  abscess  originating  from  an  appendicular  focus,, 
an  empyema  of  the  gall-bladder  with  rupture,  a  perineplu-itic  abscess,  an  ulcer- 
ative process  extending  from  the  stomach  or  the  duodenum,  may  also  cause 
difficulties  in  diagnosis.  When  the  abscess  involves  the  abdominal  wall  and 
discharges  externally,  it  may  be  mistaken  for  an  infection  of  the  soft  tissues. 
In  all  of  these  cases  a  careful  weighing  of  the  liistory,  examination  of  the  pus, 
and  a  thorough  exploration  of  the  region  involved,  if  an  operation  is  undertaken, 
^ill  aid.  In  hepatic  abscess  the  spleen  is  small, — a  condition  obtaining  in  few 
other  infections.  If  it  should  be  enlarged,  this  circumstance  points  to  pylephle- 
bitis.    (Mayo.) 
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When  the  diagnosis  has  been  estabhshed,  operative  treatment  should  follow. 
In  suspicious  cases  an  exploratory-  incision  is  allowable.  Aspiration,  as  a  cm•ati^•e 
measure,  combined  with  siphon  di'ainage,  has  been  recommended  by  some. 
(Cantlie  and  Manson;  Mayo,  in  "  Keen's  System  of  Surgery.")  It  is  unsm-gical, 
and,  even  as  a  diagiiostic  procedm^e,  should  not  be  resorted  to  until  one  is 
quite  ready  to  proceed  with  the  operation.  Punctm"e  of  the  liver  for  the  purpose 
of  locating  pus  should  not  be  made  until  after  the  abdomen  or  the  thorax  has 
been  opened.  If  the  puncture  is  made  through  adhesions,  there  will  be  no 
danger  of  contaminating  the  peritoneum;  if  no  adhesions  exist,  gauze  should  be 
cai'efully  packed  around  the  point  to  he  punctured.  Exploratory  puncture 
without  preliminary  opening  might  be  justifiable  if  it  could  be  made  cei'tain 
that  adhesions  existed  at  the  site  selected;  but  this  is  a  refinement  in  diagnosis 
attainable  only  in  cases  that  have  been  under  close  observation.  If  the  needle 
is  used  before  or  after  an  opening  has  l)een  made  and  pus  discovered,  it  should 
be  left  in  situ  as  a  guide. 

To  expose  the  liver  tlu-ee  routes  are  available;  (1)  the  abdominal  (peritoneal); 
(2)  the  transpleural;  (8)  the  coml^ined. 

(1)  The  Abdominal  Route. — The  al^dominal  incision  is  selected  when  the 
enlargement  is  downward ;  it  should  be  j^laced  over  the  most  prominent  part  and 
at  the  site  of  adhesions  when  possible.  If  the  liver  is  adherent  one  may  aspi- 
rate at  once;  if  it  is  not,  gauze  packing  should  be  placed,  the  abscess  should  be 
located  by  the  needle,  which  is  left  in  situ,  and  the  opening  should  be  enlarged 
with  ch'essing  forceps,  hngers,  a  grooved  director,  or  other  blunt  instrument. 
Drainage  should  then  be  placed,  and  two  tubes,  as  a  rule,  are  better  than  one, 
as  they  permit  the  introduction  of  u'rigation  later.  Irrigation  should,  however, 
never  be  employed  at  once,  and,  when  used  at  a  later  stage,  it  should  be  carried 
out  most  gently  and  under  little  ];)ressure.  As  cicatrization  progresses  the 
tul)es  are  gradually  withdrawn.  The  use  of  a  vacuum  cuj?  assists  in  the  (bain- 
age  and  collapse  of  the  cavity.  At  first  it  may  cause  too  much  bleeding;  when 
this  occiu"s,  early  or  late,  the  suction  should  be  lessened  or  discontinued.  If  the 
ca\'it3^  is  large,  a  gauze  tampon  may  l)e  necessary  to  control  oozing  and  to 
prevent  the  escape  of  se{)tic  material  into  the  peritoneal  cavity,  if  the  latter 
has  been  opened. 

(2)  The  Transpl(>ui-al  Operation. — Shice  a  large  percentage  of  liver  abscesses 
point  u])ward,  this  route  will  be  utilized  tVequently.  Under  proper  precau- 
tions, it  is  safe  and  easy,  and  affords  the  best  ch'ainage,  (See  Fig.  81.)  By 
inspection,  palpation,  percussion,  etc.,  the  point  of  greatest  prominence  is 
ascertained,  and  this  is  the  point  to  be  selected — particularly  if  at  this  spot 
a  friction  i"ul)  has  l)een  licni'd  and  has  subsotiuently  disa])j)eared,  for  it  is  then 
])robabl(^  that  adhesions  exist.  Portions  of  one  or  two  ribs  are  now  excised, 
care  being  taken  not  to  injure  or  open  the  pleura.  After  the  opening  ha.s 
been  made,  the  parietal  plem'a  should  be  caix^fully  observed  to  ascertain 
whether  or  not  the  dia])hragmatic  pleura  is  adherent;  w'hen  no  adhesions  are 
present  the  diaphragTn  may  be  seen  gliding  to  and  fro.  AMien  the  latter 
structure  is  not  adherent,  or  when  one  is  in   doubt,  a  curved   needle  armed 
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with  a  ligature  may  be  inserted  above  and  also  below  the  proposed  incision. 
An  incision  is  theti  made  through  parietal  pleura  and  diapkragm  and  it  is  noted 
whether  or  not  the  diaphragm  and  liver  are  adherent.  Even  if  they  are  not, 
it  is  unnecessary  to  attempt  to  stitch  them  together,  because  they  are  in  such 
close  proximity — practically  in  contact — that  a  gauze  packing,  small  in  amount 
and  placed  just  beneath  the  edges  of  the  diaplii*agmatic  opening,  can  be  api)lied 
so  as  effectually  to  close  the  peritoneal  ca\'ity.  Indeed,  it  is  doubtful  v.hether 
this  step  is  needed,  particularly  when  the  incision  is  ];laced  well  posteriori}-, 
since  the  weight  of  the  liver  and  the 
intra-abdominal  pressm-e  keep  the  liver 
in  contact  with  the  diaplu'agm,  and  the 
pus,  having  free  exit,  has  no  tendency  to 
enter  the  peritoneal  cavity. 

The  operation  just  described  can  well 
be  performed  under  local  amesthesia,  and 
the  writer  has  practised  it  many  times. 
It  is  particularly  useful  in  cases  of  great 
prostration,  and  where  rupture  of  the 
abscess  is  feared  from  the  vomiting  that 
may  follow  the  use  of  a  general  ana's- 
thetic.  AVhen  the  abscess  has  already 
ruptured  into  the  lung,  and  cjuantities  of 
pus  are  being  expectorated,  a  general 
anaesthetic  is  contra-indicated  and  local 
ana?sthesia  must  be  used. 

It  has  been  recommended  to  jjerfcjrm 
this  operation  in  two  stages — that  is,  first 
carrying  the  incision  down  to  the  pleura, 

then  packing  the  wound,  and  waiting  until  adhesions  shall  have  formed;  or, 
if  there  are  already  adhesions  here,  but  none  between  the  peritoneal  sur- 
faces, packing  the  latter  and  waiting.  If  a  general  ana?sthetic  is  used,  the 
two-stage  operation  is  usuall>'  unnecessary.  "When  cocaine  is  used  the  two- 
stage  operation  is  prol)a1)ly  unnecessary,  but  may  be  ado])ted  at  much  less 
cost  to  the  patient. 

(3)  Combined  Abdominal  and  Tiujracic  Operation. — A  straight  vertical 
incision  in  the  abdomen  is  carried  upward  over  the  ribs,  a  sufficient  number 
of  these  are  excised,  and  the  plem-a  is  then  pushed  upward  before  the  diaphi-agm 
is  incised  (subplem-al  operation).  If  the  subpleural  operation  is  found  to  be 
impracticable,  the  two  la}'ers  of  plem'a — if  not  alread}-  adherent — are  stitched 
together  and  the  incision  is  deepened  tln^ough  pleiu-a  and  diaphragm.  The 
operation  is  finished  by  protecting  the  abdominal  cavity,  evacuating  the  pus, 
draining,  and  stitching  together  the  edges  of  that  part  of  the  opening  which 
is  not  needed,  particularly  the  loNver  end.  Such  an  operation,  it  seems  to  the 
writer,  is  usually  unnecessary;  indeed,  the  eases  in  which  a  combined  oper- 
ation is  indicated  are  those  where  an  exploratory  abdominal  incision  is  needed. 


Fig.  81. — Diagrammatic  Antero-Posterior 
Vertical  Section  through  the  Trunk  of  the 
Human  Body,  Showing  the  Relations  of  the 
J.iver  to  Surrounding  Structures  and  Organs. 
(After  Sabatta.) 
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If,  after  the  exploratory  opening  has  been  made,  it  is  found  that  the  abscess 
points  upward,  and  that  to  drain  downward  would  be  difficult  and  would  expose 
the  peritoneum  needlessly,  a  separate  transpleiu'al  opening  ma}'  be  made  as 
above  described.  If  there  are  no  adhesions  between  the  liver  and  the  diaphragm 
over  the  pointing  abscess,  the  surgeon  should  introduce  his  fingers  beneath  the 
diapln-agm,  and  should  press  the  latter  into  the  canity  left  by  the  excised  rib; 
after  which  the  plem^a,  diapliragm,  and  diaplii-agmatic  peritoneum  may  be 
stitched  together  and  an  opening  made,  in  the  centre  of  the  stitched  area,  tlirough 
all  tln'ee  structures.  Then  the  wound  may  be  packed  and  the  liver  opened,  or 
the  packing  alone  may  be  done  and  the  remainder  of  the  operation  deferred  until 
adhesions  form  between  the  diapln-agm  and  the  liver.  If  adhesions  are  already 
present,  the  operation  is  simplified. 

The  mortality  of  liver  abscess,  once  as  high  as  eighty  i)er  cent,  is  now 
between  twenty  and  thu'ty  per  cent,  and  is  still  decreasing. 

Hydatid  Cysts  of  the  Liver. — Hydatids  of  the  liver  (Fig.  82)  are  the  lar^'al 
or  cvstic  stage  of  a  tapeworm,  the  Taenia  ecliinococcus,  which  in  its  adult  life 
inhabits  the  intestine  of  the  dog  and  other  animals.  The  adult  worm,  about 
4  mm.  long  (one-sixth  of  an  inch),  consists  of  fom'  segments,  the  terminal  one 
being  larger  than  the  others  combined  and  containmg  about  five  hundi'ed  ova. 
When  the  terminal  segment  breaks  off,  it  is  carried  along  in  the  feces  of  the  dog, 
the  ova  are  lil:)erated.  and.  leaving  the  intestine,  are  scattered  widely,  finding 
their  way  into  the  stomach  of  man  thi'ough  di"mking-water,  watercress,  lettuce, 
and  other  articles  of  food.  In  the  stomach  the  envelopes  are  dissolved  and  the 
embryo  is  set  free.  These  embryos  are  oval  and  from  one  of  their  poles  spines  are 
directed  backward,  enabling  the  organism  to  burrow  into  the  tissues,  but  pre- 
venting its  return.  Because  so  many  reach  the  liver,  it  is  supposed  that  they 
enter  the  radicles  of  the  portal  vein;  l)ut  it  is  also  probable  that  the  liver  is 
especially  adai)ted  for  their  development,  as  are  the  striated  muscles  for  the 
development  of  trichina'.     (Rolleston.) 

When  the  embryo  reaches  the  liver,  its  booklets  disappear,  its  contents 
undergo  licj[uef action,  and  it  enlarges,  becoming  transformed  into  a  cyst  or 
hydatid.  It  now  consists  of  two  walls — an  outer,  laminated,  the  ectocyst,  and 
an  inner,  granular,  the  endocyst.  The  outer  layer  is  elastic  and  contains  char- 
acteristic wavy  bands  of  homogeneous  material,  by  means  of  wliich  it  is  easily 
identified.  The  endocyst  contains  crystals  of  carbonate  of  sodium.  Outside 
of  these  a  third  or  adventitious  coat  is  formed  from  the  tissues  of  the  host  by 
compression  and  UTitation.     This  coat  is  fibrous  and  is  called  the  pseudo-cyst. 

The  fluid  in  a  living  cyst  is  clear,  opalescent,  of  a  low  specific  g■ra^'ity  (1002 
to  1010),  neutral  in  reaction,  and  contains  no  albumen  but  a  considerable  amount 
of  chloride  of  sodium  and  other  substances  which  may  help  to  identify  it.  When 
the  parasite  dies  the  fluid  becomes  turbid  and  albuminous;  when  suppm'ation 
occurs  the  albumen  increases  and  the  fluid  resembles  pus. 

Reproductive  changes  in  the  parasite  result  in  the  production  of  daughter 
cysts,  grand-daughter  cysts,  and  scolices.  Daughter  cysts  begin  as  buds  wliich 
project  from  the  true  walls  into  the  cyst.     Fluid  develops  in  the  interior  of  these 
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buds,  converting  them  into  cysts,  and  they  soon  become  detached,  floating  about 
in  the  fluid  of  the  parent  cyst.  In  hke  manner  grand-daughter  cysts  are  devel- 
oped from  the  walls  of  the  daughter  cysts.  Scolices,  an  early  stage  of  the  head 
of  the  future  wonn,  develop  inside  the  daughter  cysts.  These  are  armed  with 
suckers  and  a  row  of  booklets,  and,  if  fed  to  the  dog  at  this  stage,  will  develop 
into  the  adult  worm,  by  lengthening  and  transverse  segmentation.  Scolices 
and  booklets  are  not  found  free  in  the  fluid  of  the  living  cyst,  being  liberated  only 
by  rupture  of  the  daughter  cyst,  which  may  be  brought  about  by  tapping  or 
opening,  or  by  death  of  the  organism.  When  present  they  serve,  particularly 
the  booklets,  as  a  certain  means  of  identification. 

The  endogenous  method  of  reproduction  just  described  may  go  on  until  the 
parasite  weighs  from  10  to  15  kilograms  (twenty-two  to  thirty-tlu*ee  pounds) 
^nd  contains  daughter  cysts  to  the  number  of  twenty-five,   or  even  thousands. 


Fig.  82. — Hydatid  Cyst  of  the  Liver.     (From  the  Museum  of  the  New  York  University  and  Bellevue 

Hospital  Medical  College.) 


(Stiles,  in  Osier,  Vol.  I.,  p.  578.)  Exogenous  reproduction,  in  which  the  buds 
grow  outward  into  the  tissues  of  the  host,  occiu-s  in  ruminants  frequently,  but 
only  occasionally  in  man.  This  method  of  reproduction  is  held  by  some  to 
furnish  one  explanation  of  the  occm-rence  of  the  rare  condition  known  as  multi- 
locular  cyst;  another  being  the  coincident  growth  of  two  cUstinct  parasites. 
If  no  reproductive  changes  occur  the  cyst  is  said  to  be  sterile ;  the  fluid  contains 
neither  daughter  cysts  nor  scolices,  and  its  character  can  be  determined  only  by 
microscopic  examination  of  its  walls. 

A  cyst  may  last  for  many  years,  the  exact  time  being  obviously  hard  to 
determine.  If  not  terminated  by  operation,  the  cyst  may  end  in  spontaneous 
death  and  cure,  in  rupture,  or  in  suppuration.  Spontaneous  death  has  been 
attributed  to  lack  of  vitality  on  the  part  of  the  parasite  and  to  various  other 
causes,  none  of  which  seems  to  be  adequate.  Following  the  death  of  the  cyst, 
the  fluid  becomes  turbid  and  albuminous,  absorption  goes  on,  and  concentration 
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of  what  remains  reaches  such  a  high  degree  that  the  whole  content  is  converted 
into  a  substance  almost  completely  solid.  The  outer  fibrous  coat,  in  contracting, 
compels  a  slirinking  and  infolding  of  the  true  cyst  wall,  which  may  be  infiltrated 
with  lime  salts;  such  a  cyst  may  give  no  further  trouble  and  may  be  regarded 
as  spontaneously  cured.  Suppuration  is  a  dangerous  complication,  which  may 
occur  in  a  growing  or  a  (juiescent  cyst  without  manifest  cause,  more  rarely  in  a 
spontaneously  cured  cyst.  When  this  takes  place,  the  symptoms  of  sepsis  are 
added  to  the  physical  signs,  and  a  differentiation  cannot  be  made  between  it  and 
tropical  abscess,  except  by  the  microscope.  When  suppiu-ation  has  occurred, 
rupture  becomes  more  imminent  and  more  dangerous.  Rupture  may  occur 
spontaneously  or  be  preci]:)itated  by  trauma.  It  tlii-eatens  the  large  and  growing 
cyst,  but  may  take  jjlace  in  the  quiescent  and  small,.  ])articularly  in  one  pro- 
jecting from  the  li^'er  surface;  it  may  occur  on  the  surface  of  the  l)ody,  into  the 
pleural  or  the  peritoneal  cavity,  into  one  of  the  hollow  \'iscera  of  the  al)domcn 
— the  intestinal  canal,  the  bile-ducts,  etc.,  or  into  the  lung  or  a  bronchus.  It 
may  also  take  place  into  the  inferior  vena  cava,  the  pericardium,  the  pelvis 
of  the  kidney,  or  into  a  blood-vessel.  The  most  favorable  situation,  so  far  as 
the  patient  is  concerned,  is  on  the  surface  of  the  body;  the  next,  into  one  of 
the  hollow  viscera.  If  rupture  occur  in  a  serous  cavity,  it  is  likely  to  set  up  a 
severe,  even  fatal  inflammation;  in  the  bile-ducts  it  causes  pain  and  jaundice. 
It  is  not  necessarily  fatal,  even  when  the  ruj^ture  is  into  the  inferior  vena  cava. 
(Deve-Rolleston. ) 

The  prognosis  will  dei)end  on  the  above  factors  and  on  the  fact  whether  an 
operation  is  performed  or  not.  When  the  cyst  is  large  enough  to  be  suspected, 
particularly  if  increasing  in  size,  operation  should  be  undertaken;  if  the  cyst 
is  decreasing  in  size,  a  spontaneous  cure  is  probable,  and  a  close  watch  may  be 
kept  upon  it;  but  even  then  it  is  threatened  ^^dth  suppm-ation  and  ruptm'e,  and 
operation  is  therefore  the  safest  procedure. 

The  general  symjjtoms  are  not  marked,  as  a  rule,  and  may  be  absent  even 
in  a  growing  cyst.  Frequently  the  condition  is  discovered  at  the  autopsy  or 
in  the  com^se  of  an  examination  for  some  other  disease.  Sometimes  there  is  a 
sense  of  weight  or  di'agging.  Occasionally,  when  a  perihepatitis  develops, 
there  is  pain.  Most  of  the  symptoms  are  due  to  pressure  or  to  complications 
introduced  by  suppuration  or  ruptm'e.  Pressure  symptoms,  as  a  rule,  are  rarely 
present,  because  of  the  slow  growth  of  the  cyst;  their  character  will  depend 
on  the  direction  taken  by  the  growth  and  on  the  particular  viscus  encroached 
upon.  Ascites  from  pressure  on  the  portal  vein,  or  jaundice  from  pressure  on 
the  common  duct  may  occm-,  but  these  symptoms  are  rare.  Jaundice,  however, 
is  constant  when  a  hydatid  ruptures  into  the  biliary  ducts.  Slow  leakage 
into  the  peritoneum  may  also  cause  ascites.  When  rupture,  into  the  lung, 
the  stomach,  or  the  intestine,  occurs,  booklets  and  scolices  may  be  recovered 
from  the  feces  or  the  expectoration. 

The  local  signs  are  more  pronounced  than  the  symptoms.  There  is  painless 
enlargement  of  the  liver,  which  may  be  general  when  the  cyst  is  deeply  embedded 
in  the  substance  of  the  organ,  or  the  enlargement  mav  take  the  form  of  a  distinctly 
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localized,  even  pedunculated,  tumor  grcjwing  from  one  of  the  surfaces  of  the 
liver.  Fluctuation  is  occasionally  present,  but  frequently  the  cyst  lies  at  such 
a  depth  and  the  tension  is  so  gi*eat  that  it  appears  solid.  Hydatid  thrill  elicited, 
on  {percussion  or  on  stroking  the  cyst,  and  supposed  to  be  due  to  the  impact  of 
daughter  cysts,  is  found  in  man)'  cases;  it  is  not  constant,  however,  and  may 
be  found  in  cysts  of  other  kinds. 

Percussion  gives  a  dull  note  except  in  those  rare  cases  in  which  the  cyst 
communicates  with  one  of  the  hollow  organs,  and  in  those  still  rarer  cases  in 
which  gas  has  developed  from  a  gas-producing  bacillus.  Urticaria  is  said  fre- 
quently to  develop  after  rupture  of  the  cyst. 

An  absolutely  certain  diagnosis  can  be  made  only  b}'  microscopical  recogni- 
tion of  the  scolices,  daughter  cysts,  booklets,  or  fragments  of  the  cyst  wall, 
which  have  been  obtained  through  the  occurrence  of  rupture  or  by  exploration. 
Without  these  aids  the  diagnosis  will  be  tentative  and  largely  influenced  by  the 
location  of  the  cyst.  When  the  cyst  is  central  it  may  be  mistaken  for  cancer, 
gumma,  cirrhotic  enlargement,  or  a  tropical  abscess.  Cancer  is  frequently 
secondary  in  the  liver;  it  is  also  often  multiple,  and  the  primary  lesion  may 
be  discovered  elsewhere.  It  is  irregular  in  outline  and  the  cachexia  is  marked. 
In  gumma  the  liistory,  the  Wasserman  reaction,  and  the  therapeutic  tests  will 
serve  to  differentiate.  In  cirrhosis  the  sm'face  is  iiTcgular,  the  enlargement 
uniform.  In  tropical  abscess  there  may  l)e  a  history  of  tropical  residence  or 
previous  dysentery,  and  there  will  be  e\ddence  of  sepsis — fever,  leucocytosis, 
etc.,  while,  in  the  hydatid,  eosinophilia  is  said  to  occur.  Suppuration  occrn'ring 
in  a  hydatid  produces  symptoms  like  those  of  a  tropical  abscess,  and  differentia- 
tion is  impossible,  except  by  the  microscope.  When  a  hydatid  projects  upward, 
the  area  of  liver  dulness  is  increased,  encroaching  on  the  pleural  cavity,  although 
there  may  be  no  displacement  downward  of  the  liver.  It  is  then  necessary  to 
differentiate  the  condition  from  plem"al  eft'usion  and  localized  empyema. 
From  pleural  effusion  it  ma}'  be  distinguished  by  the  mode  of  onset,  by  the 
cyst  moving  \\'ith  resph'ation,  and  by  the  fact  that  the  area  of  the  dulness  does 
not  alter  on  change  of  the  patient's  position.  Skiagraphy,  by  revealing  the 
upward  increase  in  the  size  of  the  liver,  is  the  best  aid  short  of  exploration. 
(Rolleston.)  In  localized  empyema  the  disease  is  more  acute,  the  previous 
history  is  suggestive,  and  there  is  evidence  of  septic  infection,  ^^llen  the 
growth  projects  from  the  anterior  or  inferior  surface,  particularly  the  latter, 
it  may  be  confused  with  a  dilated  gall-bladder,  and  this  mistake  is  most  likely 
when  the  gall-bladder  is  sm-rounded  by  dense  adhesions.  The  gall-bladder, 
however,  is  pear-shaped,  more  movable,  and  occupies  its  own  fossa,  and  there 
will  usually  be  a  history  of  gall-stone  colic  and  perhaps  of  jaunchce,  both 
of  which  symptoms  may  occur  when  a  hydatid  ruptures  into  a  bile-duct. 
Tumors  or  displacements  of  the  kidney  may  give  rise  to  confusion  when  tne 
gi'owth  is  from  the  inferior  surface.  In  most  cases,  however,  the  diagnostic 
points  are  evident.  Malignant  tumors  in  any  part  of  the  liver  may  be  easily 
confused  with  hydatid  cysts,  particularly  when  the  latter  are  multiple,  such 
mistakes  ha^^ng  occurred  even  after  the  abdomen  has  been  opened.     A  deep 
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location  of  the  tumor  in  the  substance  of  the  liver  renders  more  difficult  both 
diagnosis  and  operation.  Multiple  cysts  too  are  difficult  to  diagnose,  and  occa- 
sionally at  operation  some  of  them  have  been  overlooked. 

The  treatment  is  entirely  surgical;  the  following  methods  being  available: 
€nucleation  of  the  cyst;  incision  and  cbainage;  and  tap])ing. 

(a)  Enucleation  of  the  cyst,  as  recommended  by  Knowsley  Thornton,* 
or  some  minor  modification  of  this,  is  the  best  procedure.  The  liver  is  thor- 
oughly exposed  by  an  incision  over  the  most  prominent  part  of  the  tumor;  if 
there  are  no  adhesions,  gauze  packing  is  placed  to  protect  the  peritoneal  or 
pleural  cavity.  A  trocar  is  then  inserted,  the  fluid  contents  are  evacuated,  and 
their  nature  determined  if  possible.  The  cyst  is  now  opened  by  an  incision 
made  tlii"ough  the  substance  of  the  liver  by  a  blunt  instrument,  or  by  a  cautery 
following  the  needle,  which  has  been  left  as  a  guide.  The  cut  surfaces  of  the 
liver  are  also  protected  by  gauze.  The  contents  of  the  cyst  are  now  removed 
as  far  as  possible,  and  then  the  true  walls  are  separated  from  the  pseudo-cyst 
by  blunt  chssection,  the  fingers  armed  with  gauze,  or  a  dissector,  being  used 
for  this  purpose.  As  the  contents  and  walls  are  removed,  the  liver  substance 
and  the  pseudo-cyst  contract  and  the  hemorrhage  is  not  severe.  When  every- 
thing has  been  removed,  the  cavity  is  obliterated  by  suturing  with  catgut,  and 
the  wounds  in  the  liver  substance  and  abdominal  walls  are  closed  without  ch'ains. 
It  is  sometimes  difficult,  however,  and  often  impossible,  to  effect  a  complete 
removal,  and  it  is  therefore  often  necessary  to  provide  ch'ainage  after  the  cut  edge 
of  the  liver  has  first  been  stitched  to  the  parietal  peritoneum.  As  suppm^ation 
has  occurred  in  a  number  of  cases,  and  as  bile-stained  fluid  frequently  escapes 
for  several  days,  Mayo  considers  it  wise  to  depart  from  this  ideal  method 
and  always  to  provide  drainage,  rubber  tissue  being  preferred  for  this  purpose  to 
tubing. 

Some  prefer,  if  no  adhesions  exist,  to  pack  with  gauze  and  wait  for  adhesions, 
completing  the  operation  at  a  second  stage.  This  restricts  the  field  of  operation, 
and,  if  there  is  no  other  indication  for  waiting,  the  operation  should  be  com- 
pleted at  one  sitting. 

If  the  cyst  is  in  the  upper  part  of  the  liver  it  may  be  necessary  to  attack 
it  by  the  transpleural  route,  parts  of  two  or  three  ribs  being  resected  for  this 
purpose.  In  this  event,  the  two  layers  of  the  pleura  bounding  the  costophrenic 
sinus  should  be  sutured  together,  if  not  already  adherent,  above  and  below  the 
site  of  the  proposed  opening  in  the  diaphi-agm. 

When  the  cyst  is  small,  both  sac  and  contents  might  be  enucleated  in  their 
entirety  by  cautiously  opening  the  ]iseudo-cyst.     (Stiles,  in  Osier,  \'ol.  I.) 

(b)  Incision  with  cbainage  is  perhajxs  the  oi)erative  method  most  frequently 
employed.  The  steps  are  the  same  as  those  already  described,  up  to  the  moment 
of  opening  the  cyst ;  after  the  cyst  has  been  opened  the  contents  (daughter  cysts 
and  endo-cysts)  are  removed  as  far  as  possible,  and  the  cavity  is  flushed  out 
with  normal  saline  solution.  A  drainage  tube  is  inserted  and  around  this  the 
cavity  is  packed  with  gauze.     The  margins  of  the  incision  in  the  liver  are  then 

*  Med.  Times  and  Gazette,  1883. 
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united  to  the  parietal  peritoneum.  If  all  the  cyst  has  not  been  removed,  sub- 
sequent irrigation  may  be  necessarj-. 

When  the  contents  are  thick  and  caseous,  a  scoop  or  forceps  may  be  needed 
for  their  removal.  When  suj^puration  has  occurred  the  treatment  is  that  of 
abscess,  but  even  here  partial  or  complete  enucleation  of  the  wall  may  be  possible. 

(c)  Tapping  by  trocar  or  aspu-ator  has  been  followed  by  cure.  There  is, 
however,  a  danger  of  leakage,  and  this  danger  is  aggravated  when  suppuration 
exists;  and  the  needle  should  never  be  used  until  after  adequate  exposure  of 
the  liver  tumor. 

Ru}iture  into  the  {peritoneum  should  be  followed  b}-  immediate  laparotomy, 
the  removal  of  the  cyst,  and  al^undant  ch-ainage. 

All  raw  surfaces,  both  in  the  abdominal  wall  and  in  the  liver,  should  be  pro- 
tected from  the  hydatid  fluid  during  operation,  as  there  is  danger  of  infecting 
these  surfaces. 

Tumors  of  the  Liver. — Primary  tumors  of  the  liver  are  uncommon,  their 
l^athology  is  not  well  understood,  nor  have  they  been  clearly  classified.  Second- 
ary tumors  are  much  more  common  and  much  better  understood. 

Benign  Tumors. — The  benign  tumors  found  in  the  liver  are  endothelioma, 
fibroma,  myoma,  angioma,  and  adenoma;  the  teratoma  occurs  rarely;  lipoma 
])erhaps  never.  Angiomata,  composed  of  dilated  blood-vessels,  grow  to  the 
size  of  a  walnut,  and  occasionally  are  somewhat  larger.  They  are  discovered 
accidentally,  give  no  symptoms,  require  no  treatment,  and  are  of  interest  only 
])ecause  of  the  bleeding  which  may  occur  during  operations  in  their  vicinity. 
Adenomata  are  also  rare;  they  may  be  single  or  multiple.  The  single  tumors 
may  be  derived  (a)  from  liver  cells ;  (6)  from  the  intrahepatic  bile-ducts ;  (c) 
from  acb'enal  rests  in  the  liver.  Adenomata,  particularly  of  bile-duct  origin, 
may  become  cystic  and  may  attain  a  large  size.  Those  derived  from  liver 
cells  may  contain  tubules  lined  with  cubical  epithelium,  thus  resembling  primary 
carcinoma  with  cu-rhosis.  Multiple  adenomata  are  most  frequently  found  in 
connection  with  cutIiosIs.  By  some  (Cornil  and  Ranvier,  ''Man.  d'Histologie 
Path.,"  Vol.  IL,  page  438)  they  are  regarded  as  complications  of  cirrhosis — that 
is,  as  a  compensatory  hypertrophy.  Others  (Dieulafoy  and  Engelhardt,  quoted 
by  Rolleston)  believe  them  to  be  due  to  the  same  cause, — ^n.z.,  an  irritant,— 
which  produces  on  the  one  hand  fibrous  hyperplasia  (cirrhosis),  on  the  other 
proliferation  of  the  liver  cells  (adenoma).  Brissand  *  believes  the  adenoma  to 
be  a  stage  l^etween  cuThosis  and  cancer.  Whether  this  view  is  correct  or  not, 
it  appears  that  cirrhosis  sometimes  passes  into  adenoma  and  then  into  primary 
carcinoma. 

Single  adenomata,  when  small,  produce  no  symptoms  and  demand  no  treat- 
ment. When  large,  they  may  produce  jaundice,  ascites,  and  other  pressure 
symptoms.  The  solid  tumors  are  treated  by  excision,  the  cystic  by  di'ainage. 
Multiple  growths  ob\'iously  do  not  come  \\dthin  the  scope  of  surgical  therapeutics. 

Cysts  of  the  Liver.  (Figs.  83,  84,  and  85.) — General  cystic  disease  of  the 
fiver,  analogous  to  that  found  in  the  kidney,  has  been  reported,  and  the  two 

*  Archives  de  Medecine,  1883,  tome  ii. 
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may  be  associated.  The  cause  is  not  known  and  the  condition  is  usually  recog- 
nized post  mortem.  .Simple  cysts  also  occur.  They  may  be  multiple  and  small 
or  solitary  and  large.  They  are  sirrrounded  by  a  thin  wall  closely  adherent  to 
the  liver  tissue,  and  the  fluid  may  be  clear  or  stained  with  bile  or  blood.  Bland 
Sutton  describes  the  removal  of  such  a  cyst  and  considers  dilatation  and  fusion 
of  ])ile-ducts  as  a  prol3al)le  cause.  In  two  cases  operated  on  'oy  Ma}'(j,*  the  cyst 
contained  from  one  to  two  pints  of  clear  fluid. 

^Multiple  cysts  are  not  amenable  to  surgical  treatment.  The  solitary  cyst 
can  be  treated  by  enucleation  of  its  wall,  as  recommended  for  hydatids;  such 

enucleation,  however,  is  difficult  and 
hemorrhage  is  apt  to  be  severe.  Simple 
drainage  is  said  to  be  adequate  in  most 
of  these  cases. 

Malignant  Tumors. — Primary  forms  of 
malignant  tumors  are  rare;  secondary 
carcinoma  and  sarcoma  are  much  more 
common,  forming,  according  to  Da 
Costa. t  ninety-six  per  cent  of  all  liver 
tumoi's. 

Primal'}'  carcinoma  (Fig.  8G)  may 
apjjear  in  several  forms,  as  follows: — ■ 
(1)  as  a  massive  tumor  with  rather  dis- 
tinct delimitation,  often  occupying  an 
entii'c  lobe;  (2)  as  a  nodular  mass, — that 
is,  one  ])rimary  and  many  secondary 
nodules  (the  nodules  are  graWsh,  white,  or 
opacjue,  gi'ow  rapidh;,  become  necrotic, 
and  as  a  result  are  umbilicated)  (Fig.  87) ; 
(3)  as  an  infiltrating  or  diffuse  new-growth. 
A  carcinoma  of  the  last  variety  may  in- 
vade the  whole  of  a  major  lobe  or  the 
entire  organ;  there  is  a  consideral)le  pro- 
duction of  new  fibrous  tissue,  and  the 
disease  resembles,  and  may  be  mistaken 
for,  portal  cirrhosis.  Indeed,  many 
French  writers  mahitahi  that  the  association  of  cirrhosis  with  adenoma 
antl  carcinoma  is  the  rule  rather  than  the  excej^tion.  Writers  of  other  national- 
ities, while  admitting  the  occasional  association  of  these  benign  and  mahgnant 
processes,  still  contend  that  such  association  is  not  nearly  so  fre<iuent  as  main- 
tained by  the  French  school. 

Secondary  carcinoma  (Fig.  87)  is  the  most  connnon  form  of  liver  tumor. 
It  usually  follows  a  primary  focus  in  the  intestinal  tract,  but  may  be  secondary 
to  cancer  of  the  o^■al■y,  rectum,  breast,  or  other  part  of  the  body.     It  appears 

*  Keen's  System,  vol.  iii.,  page  983. 
f  ■■  Modern  Surgery, '"  page  876. 


P"iG.  83. — t'y.st  of  the  Liver.  (From  the 
Museum  of  tlie  New  York  I'niver.sity  and  Bel- 
levuo  Ho.sjjit.<il  Medifal  College.) 
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ill  the  form  of  grayish  or  }'ello\vish-\vhite  nodules,  which  soften  in  the  centre 
and  become  umbiHcated. 

The  general  symptoms  are:  an  insidious  onset  characterized  by  marked 
cachexia;  jaundice  is  present  in  one-half  the  cases;  ascites  is  rare,  unless  the 
growth  presses  on  the  ])ortal  vein;  pain  is  present,  but  is  usually  not  severe  and 
may  be  absent;  fcA-er  is  also  present  in  some  cases.  According  to  the  Mayos 
embolic  malignant  metastases'  of  the  liver  exhibit  peculiar  symptoms — a  sudden 


Fig.  84. — A  Liver  in  Section:  the  Spaces  on  the  Cut  Surface  are  Dilated  Bile-Canals.  Specimen 
removed  from  a  woman  aped  forty-six  years  and  preserved  in  tlie  Museum  of  the  Royal  College  of 
Surgeons,  London,  England.      (After  Bland  Svitton.) 


pain  in  the  liver,  usually  a  chill  followed  l)y  elevation  of  temperature,  and 
slight  jaundice.  The  local  signs  are :  enlargement  of  the  liver,  sometimes  great, 
often  irregular;  the  liver  is  hardened,  and  in  the  nodular  forms  the  nodules 
may  be  felt,  or  even  in  some  cases  seen. 

In  the  earlier  stages  cancer  of  the  liver  usually  escapes  recognition;  in  the 
later,  the  diagnosis  is  based  on  the  local  signs  and  the  cachexia.  The  tumor 
can  be  considered  primary  only  after  exhaustive  research  has  failed  to  locate 
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a  primai-y  lesion;  usually  the  latter  is  discoverable,  but  in  some  cases,  particu- 
larly in  sarcoma,  it  escapes  notice  until  the  secondary  lesions  are  extensive. 

So  far  as  treatment  is  concerned,  excision  may  be  resorted  to  in  the  nodular 
form  of  primary  cancer  of  the  liver,  if  the  disease  is  recognized  earh^  enough, 
and  particularly  if  it  is  confined  to  the  left,  the  quadrate,  or  the  so-called  corset 
lobe.  If  the  tumor  is  very  small  it  ma}'  be  removed  JDy  the  cautery;  for  larger 
growths  various  methods  have  been  adopted.  Keen  uses  the  cautery;  in  addi- 
tion, he  underruns  the  large  veins  with  catgut,  and  packs  ^^ith  iodoform  gauze 
which  he  removes  in  a  few  da3^s.  Frank  advises  cutting  out  the  tumor  together 
^\'ith  a  wedge-shaped  portion  of  liver,  so  that  the  bleeding  surfaces  may  be 


Fig.  85. — A  Cyst  (non-parasitic)  Growing  from  the  Free  Bonier  of  the  Liver.  The  .specimen, 
which  was  obtained  post  mortem  from  a  woman  aged  thirty-eight  years,  is  preserved  in  tlxe  Museum 
of  the  Royal  College  of  Surgeons,  London,  England.      (After  Bland  Sutton.) 

brought  in  apposition  with  sutiu'es.  Others,  instead  of  using  the  knife,  crush 
the  liver  with  forceps.  When  only  a  thin  portion  of  the  organ  is  to  be  removed. 
Mayo  recommends  that  it  be  first  crushed  with  forcejjs  and  then  cut  away  mth 
the  knife,  the  bleeding  being  temporarih'  controlled  by  means  of  compresses. 
Afterward  the  raw  sm'faces  are  brought  in  apposition,  as  far  as  possiJDle,  by 
means  of  ciuilted  sutures.  This  method  is  valuable  and  may  be  applied  to 
resection  of  a  portion  of  the  liver  for  any  cause.  Hemorrhage  from  surfaces 
which  cannot  be  apposed  for  lack  of  tissue,  or  which  bleed  too  much  to  warrant 
one  in  assuming  the  risk  attending  such  apposition,  can  be  controlled  b}'  packing 
gauze  between  them  and  holding  it  in  place  with  interlocking  sutures.  In  the 
vast  majority  of  cases,  however,  the  treatment  is  pm'ely  palliative. 
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Secontlary  cancer  of  the  liver  is  not  amenable  to  operation,  but  is  of  great 
inij^ortance  as  contra-indicating  any  attempt  at  removal  of  the  |)rimary  growth. 
Cancer  of  the  liver  secondary  to  cancer  of  the  gall-bladder,  in  which  the  infiltra- 
tion is  confined  to  a  tongue-shaped  lol^e,  forms  an  exception  to  the  rule,  and 
may  be  removed.* 

Sarcoma  of  the  liver  (Fig.  88),  either  primary  or  secondar}',  is  very  rare.  It  is 
usually  massive  and  diffuse,  and  may  be  mistaken  for  a  manifestation  of  congen- 
ital syphilis.     Secondary  forms  are  softer  than  carcinoma,  sometimes  feel  cystic,. 


Fig.  so. — Primary  Carcinoma  of  the  Liver.      (From  tlie  Museum  of  the  New  York  University  and 

BellevTie  Hospital  Medical  College.) 


and  are  much  more  rapid  in  growth.  The  latter  statement  is  particularly  true 
of  the  melanotic  variety.  Clinically,  however,  sarcoma  of  the  liver  cannot 
be  differentiated  from  carcinoma,  except  that,  when  the  disease  occm's  in  an 
infant,  the  diagnosis  is  suggested  by  the  age. 

Tuberculosis  of  the  Liver.— There  are  only  two  forms  of  tuberculosis  of  the 
liver  that  are  amenable  to  sm'gical  treatment — the  so-called  solitary  tubercle 
and  the  tuberculous  abscess.  Solitary  tubercle  is  the  term  applied  to  the  large 
caseating  masses;  tuberculous  abscess  designates  the  condition  which  follows 
when  these  masses  have  been  secondarily  infected  by  pyogenic  germs.     Both 

*  Keen's  "System  of  Surgery,"  vol.  iii.,  page  984. 


224 


AMERICAN  PRACTICE  OF  SURGERY. 


processes  may  l^e  and  freciueiitl}'  are  multiple,  which  removes  them  from  the 
field  of  sm-gery;  but  either  may  be  single. 

There  are,  as  a  rule,  no  definite  clinical  data  that  may  be  separated  from  the 
general  signs.  There  may,  of  course,  be  some  enlargement  of  the  liver,  and, 
when  the  process  is  situated  near  the  surface  of  the  organ,  perihepatitis  and  a 
friction  sound  may  develop.  The  solitary  abscess  secondarily  infected  with 
pyogenic  germs  will  give  the  signs  and  some  of  the  symptoms  of  a  tropical  abscess. 

The  proper  treatment  of  a  tuberculous  abscess  is  to  evacuate  the  pus  through 
an  incision,  then  to  mop  the  abscess  walls  with  iodine  solution  or  carbolic  acid,  and 
afterward  to  apply  alcohol :  or  one  may  iiitrnduco  into  the  cavity  two  drachms 


I'lG.  87. — Carcinoma  of  the  Liver,  Secondary.  The  specimen  at  A  shows  the  cancerous  nodules 
in  section;  that  at  B  sliows  umbihcation  of  several  of  the  nodules  on  the  uncut  surface  of  the  organ. 
(From  the  Museum  of  the  New  York  X"ni\'('rsity  and  Bellcvue  Hospital  Medical  College.) 


of  a  ten-])er-cent  mixture  of  iodofoi'ni  in  glycerin.  Closure  without  drainage, 
after  either  of  the  manteuvres  first  mentioned,  is  reconmiended  by  some  authors. 
A  small  pack  should  be  introduced  into  the  parietal  wound  and  carried  down 
to  the  liver,  in  order  that,  tln'ough  the  formation  of  adhesions,  there  may  be 
provided  read}'  access  to  the  cavity,  should  it  ((uickly  refill,  without  invohdng 
the  peritoneum. 

If  the  pus  is  not  too  thick  it  may  be  evacuated  and  the  iodoform  emulsion 
introduced  through  a  needle  of  large  calibre. 

When  secondary  infection  develops  in  sucli  an  abscess  and  is  severe,  drainage 
should  be  the  treatment  adopted,  precisely  as  in  the  case  of  a  tropical  abscess. 
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To  induce  hyperiiemia,  promote  collapse  of  the  abscess  walls,  and  favor  drainage, 
the  Bier  vacuum  cup  may  be  used. 

The  solitary  tul^ercle  is  sometimes  discovered  in  the  course  of  an  operation 
for  some  other  condition,  such  as  a  tuberculous  peritonitis ;  and  under  these  cir- 
cumstances, if  there  is  actually  only  one  such  tubercle  and  if  it  is  accessible,  that 
part  of  the  liver  which  is  the  seat  of  the  lesion  may  with  propriety  be  excised. 

Actinomycosis  of  the  Liver. — Actinomycosis  is  rarely  found  in  the  liver  and 
may  arise  from  a  primary  focus  in  the  intestine,  or  it  may  spread  to  the  liver 
from  the  gall-bladder.  The  disease  produces  numerous  loculi  of  broken-down 
caseous  material  and  pus,  the  latter  probably  due  to  secondary  infection,  and 


Fig.  88. — Melanotic  Sarcoma  of  the  Liver.      (From  the  Museum  of  the  New  York  University  and 

Bellevue  Hospital  Medical  College.) 

large  areas  may  become  involved,  although  it  is  usually  somewhat  definitely 
localized,  with  perhaps  a  few  outlying  loculi.  The  liver  becomes  adherent  and 
the  disease  may  spread  to  contiguous  tissues,  such  as  the  diaphragm,  lung,  etc. 
The  symptoms  are  those  of  abscess  or  tumor,  or  both,  and  the  diagnosis  is  not 
made  until  after  operation,  when  an  examination  of  the  tissue  or  the  pus  will 
reveal  the  ray  fungus.  The  treatment  consists  in  gi\dng  large  doses  of  potassium 
iodide,  which  affects  this  disease  as  specifically,  though  not  as  rapidly,  as  it  does 
syphilis.  If  abscesses  form  they  should  be  evacuated.  For  irrigation  of  these 
Bevan  recommends  a  one-per-cent  solution  of  cupric  sulphate,  the  same  drug 
being  administered  internally  in  doses  of  from  one-quarter  to  one  grain,  three 
times  a  day.  Iodoform  and  carbolic  acid  have  also  been  employed  locally. 
VOL.  vni.  — 1.5 
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SjTphilis  of  the  Liver. — Tertiary  lesions  of  the  liver,  gumma  and  cicatrices^ 
are  the  only  syphilitic  lesions  of  surgical  importance,  and  these  chiefly  from  a 
diagnostic  point  of  view.  The  gumma,  in  the  early  stages,  consists  of  granulation 
tissue,  pinkish  in  color  and  strongly  contrasted  with  the  sm-rounding  liver; 
later,  because  of  an  endarteritis  and  perhaps  also  through  the  action  of  toxins, 
necrosis  and  caseation  occur,  and  the  mass,  yellowish-white  in  color,  becomes  sur- 
rounded by  a  fibrous  capsule.  Softening  may  then  occur  preparatory  to  absorp- 
tion, particularly  under  the  influence  of  the  iodides ;  or  a  secondary  pyogenic 
infection  may  take  place,  converting  it  into  a  chi"onic  abscess.  Cicatrices  repre- 
sent the  final  stage  of  gumma,  the  result  of  organization.  They  may  be  linear, 
stellate,  etc.,  are  depressed,  and  divide  the  sm-face  into  nodules  which  resemble 
the  "  hobnails"  of  portal  .cirrhosis,  but  are  larger  and  more  irregular.  Lardaceous 
areas  often  surround  the  gummata,  but  rarely  occur  in  general  portal  cirrhosis. 

If  the  gumma  is  large  there  is  evidence  of  the  presence  of  a  tumor,  which 
may  be  single  or  nodular;  and,  as  such  gummata  frequently  occur  on  the  sur- 
face of  the  liver,  there  are  perihepatitis  and  consequent  pain,  \\hich  latter 
symptom  is  often  referred  to  the  shoulder.  Anaemia  is  also  present,  but  the 
cachexia  is  not  nearly  so  marked  as  in  cancer.  Fever  may  be  present,  and,  de- 
pending on  the  situation  of  the  gummata,  they  may  cause  pressure  on  the  por- 
tal vessels  or  bile-ducts  and  so  give  rise  to  jaundice  or  ascites.  They  may  also, 
when  situated  in  the  region  of  the  gall-bladder,  even  cause  attacks  of  pain  re- 
sembling gall-stone  colic.     If  small,  the  gummata  may  easily  be  overlooked. 

As  is  true  of  this  disease  in  other  parts  of  the  body,  the  manifestations  of 
syphilis  are  protean.  Rolleston  says  that,  in  the  liver,  such  syphilitic  lesions 
may  simulate  the  following  conditions:  (1)  Portal  cirrhosis;  (2)  widespread 
lardaceous  disease;  (3)  tumor  of  the  liver— malignant,  hydatid  cyst,  or  enlarged 
gall-bladder;  (4)  suppuration  in  the  liver;  (5)  cholelithiasis;  (6)  chronic  splenic 
anoBmia;  (7)  hypertrophic  biliary  cirrhosis.  The  condition  most  likely  to  be  mis- 
taken for  gumma  is  carcinoma,  and  it  may  not  be  possible  to  decide  the  question 
even  after  the  abdomen  has  been  opened.  Operations  have  been  frequently  per- 
formed and  portions  of  the  liver  removed  under  the  impression  that  the  gumma 
was  a  localized  cancer.  In  obscure  enlargements,  therefore,  all  means  of  diag- 
nosis should  be  adopted:  a  careful  history  should  be  taken  and  search  made 
for  other  evidences  of  the  disease.  The  Wasserman  and  therapeutic  tests  may 
also  be  employed,  and  the  patient  put  upon  a  course  of  iodides.  After  the 
abdomen  has  been  opened,  the  finding  of  cicatrices  in  the  liver — that  is, 
evidence  of  absorbed  gummata — would  militate  strongly  against  the  diagnosis 
of  carcinoma. 

Operation  on  a  gumma  of  the  liver  should  never  be  undertaken  until  after 
the  patient  has  been  subjected  to  a  course  of  the  iochdes  or  other  specific  treat- 
ment; but  when  this  lesion  has  been  exposed  during  an  exploration,  or  under 
a  mistaken  diagnosis,  it  is  permissible  to  remove  it,  if  localized,  and  such  re- 
moval may  facilitate  a  cure  of  the  disease.  The  writer  once  undertook  such  an 
operation  after  opening  the  abdomen  in  the  belief  that  there  was  a  tumor  of 
the  gall-bladder.     The  standing  and  reputation  of  the  ])atient  almost  forbade 
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even  the  suspicion  of  syphilis.  When  the  abdomen  was  opened, .  a  tumor  re- 
sembling a  carcinoma  was  found  involving  almost  the  whole  of  the  quadrate 
lobe.  This  was  removed  without  great  difficulty  and  the  wound  healed  promptly. 
On  microscopic  section  the  tumor  was  found  to  be  a  gumma  about  to  break 
down.     A  course  of  the  iodides  was  subsequently  given  with  complete  success. 

When  a  gumma  is  breaking  down  and  ulcerating  through  the  abdominal 
wall,  it  may  be  scraped  out  and  drained  to  prevent  or  limit  secondary  infection. 

Portal  Cirrhosis. — Portal  or  atrophic  vascular  cirrhosis  is  not  of  surgical 
interest  per  se,  but  on  account  of  the  ascites  which  develops,  and  which  in  some 
cases  is  relieved  by  the  operation  of  epiplopexy.  This  variety  of  cirrhosis  is: 
usually  caused  by  alcohol;  other  poisons  introduced  into  the  stomach  from 
without  and  certain  poisons  manufactured  in  the  stomach,  the  result  of  faulty 
digestion,  may  also  be  causative  factors.  These,  by  increasing  and  prolonging 
the  physiological  congestion  of  the  liver,  may  bring  about  a  proliferation  of  the 
fine  connective  tissue  which  closely  invests  the  intrahepatic  vessels  and  ducts.. 
When  this  contracts  it  produces  portal  obstruction,  which  alone,  or  aided  by 
certain  toxaemias  (see  page  237),  results  in  catarrhal  congestion  of  the  stomach 
and  intestines,  in  congestion  and  enlargement  of  the  pancreas  and  spleen,  and 
later  in  ascites. 

As  the  change  goes  on,  routes  of  collateral  circulation  develop  in  the  following 
situations: — (a)  Between  the  accessory  portal  veins  in  the  falciform  ligament 
and  the  diaphragmatic  para-umbilical  and  epigastric  veins  (the  distended  para- 
umbilical veins  forming  the  caput  Medusa^) ;  (6)  the  veins  of  Retzius  and  the 
reti'operitoneal  veins;  (c)  between  the  inferior  mesenteric  and  the  hemor- 
rhoidal; and  (d)  between  the  gastric  and  the  crsophageal  veins.  (Piersol.)  By  fol- 
lowing these  routes  the  portal  blood,  impeded  in  its  course  through  the  liver, 
passes  to  one  side  of  the  latter  and  enters  the  systemic  veins. 

Acting  on  the  supposition  that  the  ascites  is  due  wholly  or  largely  to  the 
obstruction,  and  that  the  collateral  circulation  is  compensatory,  certain  authori- 
ties have  devised  operations  for  increasing  the  capacity  of  the  collateral  channels, 
by  forming  adhesions  between  various  abdominal  organs  and  the  parietes. 
The  principle  underlying  this  method  was  suggested  by  Drummond,  the  actual 
operation  was  carried  out  by  Morrison;  and  by  these  gentlemen  the  method 
was  introduced  into  England  and  America.  (Rolleston.)  It  had,  however^ 
previously  been  suggested  by  Talma,  and  the  various  operations  are  therefore 
accredited  to  Talma,  or  to  Talma  and  Morrison  conjointly. 

Epiplopexy. — Because  of  the  numerous  venous  radicles  which  it  contains,, 
and  also  because  of  its  motility  and  the  facility  with  which  it  may  be  attached 
to  the  parietes,  the  great  omentum  is  the  part  selected  b}^  preference.  Morrison 
firmly  attaches  this  structm-e  to  the  peritoneum. of  the  anterior  wall  by  numerous; 
fine  sutures.  Schiassi  places  the  omentum  between  the  parietal  peritoneum 
and  the  abdominal  muscles.  Mayo  does  the  same  in  the  following  way: — A 
vertical  incision  is  made  on  the  right  side  over  the  liver  and  in  a  direction  cor- 
responding to  a  line  drawn  through  the  internal  mammary  and  the  deep  epi- 
gastric vessels.     Through  this  incision  the  liver  can  be  explored  and  the  diagnosis 
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of  ciiThosis  confirmed.  Then  a  second  incision  is  made,  four  inches  lower  down, 
to,  but  not  tlu-ough,  the  posterior  sheath  of  the  rectus.  This  sheath  is  tlien 
extensively  separated  from  the  back  of  the  muscle,  and  the  omentum,  drawn 
thi'ough  the  upper  wound,  is  placed  in  the  pocket  thus  formed  and  fastened  with 
sutures.  This  may  be  repeated  on  the  opposite  side, — the  exploratory  or 
upper  part  being  omitted, — and  the  segment  of  omentum  between  the  two 
pockets  may  then  be  united  to  the  peritoneum  by  stitches.  The  upper  in- 
cision on  the  right  side  should  be  so  placed  as  to  avoid  the  attachment  of  the 
falciform  ligament  (see  page  194),  both  because  of  the  bleeding  likely  to  be 
encountered,  and  of  the  damage  which  may  occur  to  an  important  collateral 
circulation.  For  the  same  reason  stitches  in  the  round  or  falciform  ligament 
should  be  omitted  or  placed  with  great  care.  The  upper  and  lower  incisions 
on  the  right  side  may  be  continuous  as  far  as  the  posterior  sheath  of  the  rectus. 

Other  and  earlier  operations  recommended  had  for  their  object  to  encourage 
the  formation  of  adhesions  between  the  liver  and  the  diaphragm,  by  scraping, 
curetting,  or  rubbing  with  gauze  the  apposed  peritoneal  surfaces,  and  then 
holding  these  in  apposition  by  means  of  stitches  in  the  round  ligament.  The 
spleen  has  been  treated  in  the  same  way.  These  operations,  if  performed  to-day, 
should  be  suj^plcmental  to  epiplopexy.  In  performing  them  the  surgeon  must 
keep  in  mind  the  danger  of  bleeding  from  too  vigorous  irritation  of  the 
peritoneum. 

It  has  been  recommended — to  prevent  the  reaccumulation  of  fluid  which 
might  separate  the  apposed  peritoneal  surfaces  and  thus  prevent  union — 
that,  immediately  after  the  supplemental  procedures  described  above,  drain- 
age be  supplied  and  that  the  patient  maintain  for  some  time  a  sitting  posture. 
Following  epiplopexy  the  measures  named  are  not  necessary;  continued  drain- 
age may  invite  suppuration,  and,  besides,  if  fluid  re-accumulates  rapidly  it 
may  safely  be  removed  by  tapping. 

The  theory  that  ascites  is  due  to  obstruction  and  hence  that  relief  follows 
the  establishment  of  new  routes  of  collateral  circulation,  has  been  doubted 
by  many.  To  account  for  the  improvement  Rolleston  and  Turner  have 
advanced  the  theory  that  vascular  adhesions  furnish  relief  to  the  venous  engorge- 
ment, and  that  this  relief,  in  tm'n,  permits  a  richer  arterial  supply  and  regenera- 
tion of  the  liver  cells.  Others  believe  that  a  part  of  the  improvement  is  due  to 
increased  capacity  of  the  lymphatic  circulation.  If  either  of  the  above  theories 
is  correct,  then  the  operations  tending  to  produce  adhesions  between  the  liver 
and  the  parietes  would  seem  to  be  of  more  importance  than  those  performed 
on  the  omentum,  which  oi)erations  relieve  merely  obstruction. 

Aged  patients,  those  suffering  from  vascular  lesions  (cardiac  or  arterio- 
sclerotic), with  advanced  kidney  changes,  and  patients  affected  with  tuberculosis 
are  not  good  subjects  for  operations  upon  the  liver.  According  to  Mayo  the 
cases  most  suitable  for  such  operations  are  those  occurring  in  young  individuals 
without  alcoholic  history — a  very  limited  number.  White,*  in  227  cases,  showed 
thirty-seven  per  cent  cured  and  thirteen  per  cent  improved.  Other  statistics 
*  British  Med.  Jour.,  Nov.  10th,  1906. 
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vary,  but  most  authors  agree  with  Rollestoii  that  a  cure  is  effected  in  only  a 
small  minority  of  cases. 

For  cases  of  hypertrophic  or  ])iliary  cirrhosis,  or  for  the  secondary  cirrhosis 
which  follows  splenomegaly,  cbainage  of  the  gall-bladder  has  been  resorted  to. 
The  results  have  not  been  satisfactory. 

Hepaptosis. — Hepaptosis,  abnormal  mobility  of  the  liver,  usually  occurs  in 
women,  especially  those  with  abdominal  walls  rendered  lax  by  repeated  preg- 
nancies, or  it  may  be  associated  with  Glenard's  disease.     (See  below.) 

Various  degrees  of  hepaptosis  are  observed.  In  extreme  cases  the  whole 
liver  may  be  j^alpated  below  the  costal  margin,  or  it  may  even  descend  into  the 
pelvis.  With  this  descent  there  is  usually  a  rotation,  which  brings  the  dia- 
phragmatic surface  in  contact  ^\dth  the  anterior  abdominal  wall. 

As  the  condition  is  frequently  a  part  of  general  abdominal  ptosis  (Glenard's 
disease)  measures  directed  to  the  liver  alone  are  usually  of  little  value.  Occa- 
sionally, in  extreme  cases,  operation  may  be  ad\'ised ;  this  consisting  in  shortening 
the  suspensory  ligaments  and  fastening  the  edge  of  the  liver  to  the  abdominal 
wall  by  sutures.  Other  measures  are  the  following:  irritation  of  the  peritoneum 
on  the  superior  and  external  surface,  to  promote  adhesions;  fastening  of  the 
gall-bladder  in  the  upper  angle  of  the  wound;  plastic  oj)erations  on  the 
anterior  abdominal  wall,  either  alone  or  coml^ined  with  hepatopexy;  and  over- 
lapping of  fascia,  etc. 

Inflammatory  Affections  of  the  Gall-Bladder  and  Bile-Ducts. — Inflammation 
of  the  gall-bladder  and  bile-ducts  is  caused  in  all  cases  by  bacteria  which  have 
gained  access  either  directly  from  the  duodenum  or  by  way  of  the  blood  stream. 
That  the  latter  is  possible  has  been  shown  by  Welch,  who  found  bacteria  in  the 
bile  five  days  after  an  intravenous  injection.*  In  the  majority  of  cases,  how- 
ever, the  infection  probably  travels  up  the  common  duct  from  the  duodenum. 

The  bacteria  usually  found  are  the  bacillus  coli,  the  staphylococci,  strepto- 
cocci, typhoid  bacilli,  and  pneumococci,  either  alone  or  in  mixed  infection.  The 
most  conunon  predisposing  cause  is  undoubtedly  gall-stones,  but  anything 
causing  obstruction  to  the  bile-passages  acts  in  the  same  way — e.g.,  carcinoma, 
chi'onic  pancreatitis,  hydatids,  round  worms  in  the  common  duct,  or  a  catarrhal 
condition  of  the  duodenum  affecting  the  terminal  portion  of  the  common  duct. 
Kinking  of  the  duct  may  be  mentioned  as  a  rare  cause,  and  typhoid  fever, 
pneumonia,  influenza,  and  other  acute  infections  may  be  complicated  by  inflam- 
mation of  some  part  of  the  biliary  apparatus. 

The  variety  of  inflammation  depends  upon  the  variety  and  virulence  of  the 
causative  organism  and  the  condition  previously  present.  A  mild  inflammation 
may  pass  readily  into  one  of  severe  type.  Thus,  a  mild  catarrhal  affection  of 
the  mucous  membrane  may  so  obstruct  the  flow  of  bile  that  it  acts  as  a  strongly 
predisposing  factor  in  the  production  of  a  suppurative  form.  The  sjTiiptoms  vary 
according  to  the  particular  part  of  the  biliary  passages  involved.  The  following 
varieties  have  been  described:  (1)  Catarrhal;  (2)  suppm-ative;  (3)  gangrenous 
or  phlegmonous;  (4)  ulcerative;  and  (5)  membranous. 

♦Bulletin  of  Johns  Hopkins  Hospital,  1801,  ii.,  page  121. 
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(1)  Catarrhal  Inflammations. — (a)  Catarrhal  Inflammation  of  the  Gail-Blad- 
der; Catarrhal  Cholecystitis. — This  form  of  inflammation  is  due  to  a  mild  in- 
fection, which  causes  the  mucous  membrane  to  secrete  a  thick  mucus.  This 
mucus,  in  being  forced  tlii'ough  the  bile-ducts,  produces  attacks  which  resemble 
closelj^  those  of  biliary  colic.  Such  a  disorder  may  develop  independently  of 
or  in  connection  with  gall-stones.  In  chronic  cases  the  gall-bladder  undergoes 
enlargement  and  its  walls  become  thickened  and  pouched ;  or  the  inflammatory 
process  may  go  on  to  form  fibrous  tissue,  with  gradual  obliteration  of  the  gall- 
bladder. 

The  symptoms  are  very  similar  to  those  of  cholelithiasis,  and  the  two  affec- 
tions may  often  be  associated.  As  a  rule,  however,  the  colic  attacks  are  not 
so  severe,  the  tenderness  over  the  gall-bladder  is  not  so  marked,  and  jaundice, 
if  present,  is  very  mild  and  due  to  involvement  of  the  common  duct.  The 
diagnosis  may  remain  in  doubt  for  some  time,  but  the  facts  that  no  gall-stones 
are  discovered  in  the  feces,  that  the  attacks  are  not  severe,  and  that  the  con- 
dition fields  to  mechcal  treatment,  as  it  usually  will,  establish  the  nature  of 
the  disorder. 

General  medical  treatment  is  usually  satisfactory,  but  if  the  disorder  persists 
and  if  there  is  any  doubt  as  to  the  presence  of  gall-stones,  cholecystostomy 
should  be  performed.  (See  page  262.)  This  operation  is  quite  as  effective 
in  curing  the  trouble  when  gall-stones  are  not  present  as  when  they  are,  the 
free  drainage  soon  restoring  the  diseased  mucous  membrane  to  its  normal  con- 
cUtion. 

(6)  Catarrhal  Inflammation  of  the  Bile-Ducts;  Catarrhal  Cholangitis. — The 
acute  form  of  catarrhal  inflammation  is  usually  associated  with  gastro-intestinal 
catarrh  and  produces  the  transient  jaundice  commonly  found  in  young  adults 
who  are  otherwise  healthy.  The  mucous  membrane  of  the  bile-ducts  is  affected 
to  a  var}dng  extent;  the  swelling  causing  partial  closure  of  the  ducts.  The 
material  dammed  up  consists  of  a  mixtm'e  of  bile  and  mucus.  The  disorder 
may  be  associated  with  one  of  the  specific  fevers;  it  is  also  frequently  present 
w^hen  calculi  are  lodged  in  the  gall-bladder  or  cystic  duct,  and  is  then  due  to 
an  extension  of  the  inflammation  along  the  mucous  membrane.  When  stones 
are  lodged  in  the  common  duct,  catarrhal  inflammation  is  present,  frequently 
passing  into  a  more  severe  inflammation,  with  pus  formation.  The  acute  form 
is  the  clinical  entity  known  as  ''jaundice"  by  the  laity. 

In  addition  to  the  discoloration  of  the  skin,  there  are  nausea,  vomiting,  con- 
stipation, and  marked  depression  of  spirits.  The'ckronic  form  is  usually  asso- 
ciated with  some  other  disorder,  but  in  some  cases  it  represents  merely  a  per- 
sistence of  the  symptoms  which  were  present  in  the  acute  variety,  without  any 
concomitant  organic  lesion. 

Medical  treatment  is  sufficient  to  effect  a  cure  in  those  cases  in  which  catarrh 
is  the  only  condition  present,  but,  where  other  factors  prevail,  some  kind  of  an 
operation,  in  accordance  with  the  nature  of  the  disorder.  v,'ill  be  found  necessary. 

(2)  Suppurative  Inflammations.— {a)  Suppurative  Inflammation  of  the  Gail- 
Bladder;  Suppurative  Cholecystitis;  Vesical  Empyema. — This  disorder  is  usu- 


SURGERY  OF  THE   LIVER,   GALL-BLADDER,   ETC.  231 

ally  due  to  calculi,  especially  when  impacted  in  the  cystic  duct.  It  may  also 
be  found  in  association  with  tumors,  typhoid  fever,  and  other  acute  infections, 
even  when  no  stones  are  present.  The  abscess,  when  formed,  may  rupture 
into  the  peritoneal  cavity  or  into  one  of  the  neighboring  viscera;  it  may  also 
discharge  externally  or  into  the  pleura  or  lung. 

The  symptoms  depend  on  the  cause,  which  is  usually  gall-stones.  The  con- 
stitutional symptoms  are  not  as  a  rule  severe,  but,  in  some  cases,  rigors,  chills, 
high  temperature,  and  sweating  are  present.  •  (Mayo  Robson  attributes  these 
phenomena  to  associated  ulceration.)  There  are  loss  of  appetite  and  emaciation, 
and  a  tumor  can  usually  be  felt.  It  is  tender  and  moves  freely  with  respiration. 
Jaundice  may  be  present  as  a  result  of  associated  catarrh  of  the  bile-ducts. 
If  the  condition  is  left  alone  the  abscess  may  point  in  any  one  of  various 
directions  and  a  new  set  of  symptoms  arise;  or  a  suppurative  cholangitis  may 
be  present  and  obsciu'e  the  symptoms  which  point  more  directly  to  the  con- 
dition of  the  gall-bladder. 

The  treatment  is  cholecystostomy  or  cholecystectomy,  the  choice  between 
these  two  depending  upon  the  conditions  present  in  the  individual  case.  Thus, 
if  the  disorder  is  entirely  confined  to  the  gall-bladder,  while  the  ducts  remain 
free,  cholecystectomy  is  indicated.  If  there  is  any  obstruction  in  the  common 
duct,  it  should  be  opened  and  the  obstruction  removed.  If  the  cystic  duct 
is  not  siu-ely  patulous,  drainage  of  the  common  duct  should  be  instituted, 
(See  page  261.)  Rarely,  when  choledochotomy  has  been  performed,  the  gall- 
bladder should  not  be  removed,  but  a  cholecystostomy  should  be  added. 

(&)  Suppurative  Cholangitis  of  the  Bile-Ducts. — This  form  of  inflammation 
is  found  in  cases  of  obstruction  of  the  common  duct,  impacted  stones  being 
the  most  common  cause,  but  malignant  disease,  hydatids,  pancreatitis,  and 
round  worms  frequently  produce  the  disorder.  It  also  occurs  in  the  course 
of  typhoid  fever,  and  Mayo  Robson  mentions  (page  105)  influenza  as  a  cause 
in  some  cases.  As  a  rule,  there  is  extensive  involvement  of  the  ducts,  they  are 
dilated  at  many  points  and  filled  with  a  mixtm-e  of  bile  and  pus,  and  sometimes 
several  of  them  fuse  together  to  form  one  large  abscess. 

The  symptoms  observed  in  these  cases  are  dependent  on  two  factors — the 
obstruction  and  the  infection.  The  obstruction  may  be  of  any  degree,  the  in- 
fection of  any  grade  of  virulence.  In  some  cases  there  is  a  history  of  pre^dous 
colics.  Occasionally  an  attack  is  characterized  by  cliills,  fever,  and  jaundice. 
The  infection  ceases  and  the  jaundice  subsides,  but  does  not  wholly  disappear. 
These  attacks  may  be  repeated  again  and  again ;  if  the  obstruction  is  removed, 
however,  they  cease.  The  cUsorder  was  first  described  b}^  Charcot  under  the 
term  ''intermittent  hepatic  fever";  it  is  more  properly  an  infective  cholangitis. 
The  disease  may  become  aggravated  at  any  time  during  its  course  by  an  in- 
crease in  the  obstruction,  but  more  particularly  by  an  increased  virulence  of 
the  germs.  The  symptoms  then  become  aggi-avated,  the  intrahepatic  bile-ducts 
become  dilated  and  filled  with  pus  at  many  points,  and  the  condition  becomes 
one  of  the  greatest  gravity. 

The  proper  treatment  is  drainage,  with  removal  of  the  obstruction.     Drain- 
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age  may  be  instituted  by  means  of  a  cholecystostomy,  or.  if  the  cystic  duct  is 
not  patent,  by  means  of  a  choledochostomy,  or  even  by  l^oth.  If  the  patient's 
condition  is  very  serious,  the  simplest  operation  which  will  effectively  provide 
di'ainage  should  be  adopted ;  the  removal  of  the  cause  being  deferred  to  another 
time. 

The  more  important  complications  of  suppurative  inflammation  of  the 
biliary  ducts  are  the  following:  (1)  Perforation,  with  general  peritonitis; 
(2)  a  fistulous  communication,  either  external  or  internal;  (3)  localized 
abscess  formation;  (4)  formation  of  extensive  adhesions;  (5)  obliteration  of 
the  gall-bladder  or  bile-ducts;  (6)  hour-glass  contraction  of  the  gall-bladder 
or  strictiu"e  of  the  ducts;  (7)  calcification  of  the  gall-bladder;  (8)  aneurysm  of 
the  hepatic  artery  as  a  result  of  ulceration  from  the  bile-ducts;  (9)  hemorrhage 
from  ulceration;  (10)  liver  abscess.  Empyema,  pneumonia,  and  endocarditis 
may  also  complicate  suppuration  in  the  biliary  passages. 

(3)  Phlegmonous  and  Gangrenous  Inflammations. — Phlegmonous  and  gangre- 
nous inflammations  are  confined  to  the  gall-bladder.  The  walls  of  this  viscus 
are  rapidly  invaded  by  the  suppm*ali-\^e  process  and  become  ^edematous,  dark- 
green  in  color,  or  even  black  if  gangrene  has  occiu-red.  The  ])eritoneum  and  the 
mtestine  in  the  neighborhood  are  quickly  involved  and  soon  become  covered 
with  lymph ;  or,  if  perforation  has  occurred,  a  general  peritonitis  rapidly  ensues. 
The  affection  is  rare,  but  has  been  found  as  a  complication  of  typhoid  and  other 
acute  fevers,  or  in  association  with  gall-stones.  When  the  angrenous  process 
predominates,  there  is  actual  sloughing  of  an  entire  segment  of  the  mucous 
membrane  alone,  or  of  all  the  layers  of  the  bladder  wall,  with  development  of 
general  peritonitis.  Bland  Sutton  records  a  case  in  which  a  slough  of  the  whole 
mucous  membrane  had  formed,  together  with  two  perforations — one  into  the 
transverse  colon  and  another  into  the  general  peritoneal  cavity. 

The  symptoms  are  those  of  acute  peritonitis,  the  signs  at  first  being  localized 
about  the  gall-bladder.  Thus,  there  are  severe  pain,  tenderness,  abdominal 
rigidity,  rapid  and  feeble  pulse,  quickened  respiration,  vomiting,  and  a  rise  of 
temperatm'e;    later,  marked  distention  and  tympanites  occiu'. 

The  diagnosis  is  made  only  with  great  difficulty,  but  the  true  state  of  affairs 
may  be  suspected  if  a  previous  history  of  gall-stones  is  present.  The  existence 
of  a  circumscribed  point  of  tenderness  between  the  ninth  cartilage  and  the  umbi- 
licus may  help  to  distinguish  the  disorder  from  an  api^endicitis  associated  with 
a  localized  tenderness  over  McBm'ney's  point. 

Immediate  laparotom}^  and  cholecystostom^^  or,  if  the  walls  are  gangrenous 
in  their  entu-e  thickness,  a  cholecystectomy,  complete  or  partial,  should  be 
performed.  A  general  involvement  of  the  peritoneum  should  be  treated  by 
free  drainage,  by  keeping  the  patient  in  the  Fowler  position,  and  b}'-  adopting 
other  appropriate  treatment. 

(4)  Ulceimtive  Inflammation. — Ulcerative  inflammation  may  be  found  in  the 
gall-bladder  or  bile-ducts,  and  is  usually  associated  with  calculi.  In  typhoid 
fever  the  ulcerative  process  is  sometimes  limited  to  the  gall-bladder,  the  ulcer 
varying  in  depth  in  different  cases.     In  some  it  extends  only  through  the  mucous 
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membrane,  while  in  others  it  involves  all  the  coats.  The  ultimate  result  may 
be  a  perforation  or  fistula,  an  hour-glass  contraction  of  the  gall-bladder,  or  an 
extensive  formation  of  adhesions. 

(5)  Membranous  Cholecystitis. — Membranous  cholecystitis  is  a  somewhat  rare 
affection,  but  several  cases  have  been  described.  The  membrane  may  form 
on  only  a  part  of  the  mucous  surface  of  the  gall-bladder  or  bile-ducts,  or  it  may 
involve  the  whole,  thus  causing  the  formation  of  a  complete  cast.  The  affection 
is  usually  associated  with  calculi,  and  the  passage  of  the  membrane  produces 
severe  pain  like  an  attack  of  biliary  colic.  These  casts  may  be  found  in  the  feces 
at  operation.  Such  a  case  is  reported  in  the  British  Medical  Journal  of  April 
23d,  1898,  by  Dr.  Fenwick  of  New  Zealand.  In  this  case  a  complete  cast  of  the 
gall-bladder  was  found  in  the  feces  after  a  severe  attack  of  pain. 

Tuberculous  Inflammation  of  the  Gall-Bladder. — Tuberculous  inflammation 
of  the  gall-bladder  is  a  rare  affection;  it  occurs  in  association  with  tuberculosis 
elsewhere.  It  may  be  either  a  primary  or  a  secondary  process  in  the  gall- 
bladder.    Korte  has  described  one  case  and  has  found  the  records  of  six  others. 

Actinomycosis  of  the  Gall-Bladder. — Actinomycosis  of  the  gall-bladder  is  a 
cmiosity.  A  case  of  this  natiu'c  is  recorded  by  Mayo-Robson.  In  this  instance 
the  gall-bladder  w^as  enlarged  and  tender;  the  patient  had  suffered  for  eighteen 
months  with  pain  in  the  right  hypochondrium  and  general  loss  of  weight.  The 
gall-bladder  was  cleared  out  by  operation,  potassium  iodide  was  administered, 
and  the  patient  made  a  good  recovery. 

Gall-Stones ;  Cholelithiasis. — ^The  chief  constituents  of  gall-stones  are  chole- 
sterin  and  bilirubin  calcium;  next  in  importance  to  these.  Bland  Sutton  places 
calcium  carbonate.  Other  bile  pigments,  bile  salts,  lime,  desquamated  epithelium, 
mucus,  and  sometimes  foreign  bodies,  may  also  enter  into  their  composition. 
According  to  Mayo-Robson,  margarate,  stearate,  and  palmitate  of  lime  form 
the  cement  which  binds  the  various  ingredients  together.  Gall-stones  formed 
almost  entirely  of  bile  pigment  may  be  found;  they  are  soft  in  consistence  and 
may   occupy   the   intrahepatic    or   the   extrahepatic    ducts.     (Mayo-Robson.) 

Cholesterin,  the  most  important  ingredient  of  gall-stones,  is  a  monatomic 
alcohol,  found  in  the  blood  and  in  various  organs  of  the  body.  Since  it  is  not 
excreted  by  the  liver  from  the  blood,  and  since  it  is  found  in  other  channels 
lined  with  mucous  membrane  and  not  connected  with  the  bile,  the  conclusion 
is  warranted  that  it  is  formed  by  the  epithelium  of  the  gall-bladder  and  bile- 
ducts.  Why  the  cholesterin  ordinarily  present  should  form  gall-stones  in  some 
cases  and  not  in  others,  is  difficult  of  explanation.  Clinically,  however,  it  is 
known  that  catarrh  increases  the  amount  of  cholesterin,  and  that  the  longer 
the  bile  remains  in  the  gall-bladder,  the  greater  the  amount  of  cholesterin.  The 
former  fact  suggests  the  etiological  importance  of  inflammation,  the  latter  that 
of  obstruction. 

Etiology  and  Mode  of  Formation. — The  etiological  importance  of  germs 
was  first  suggested  by  Bernheim,  who,  in  1880,  called  attention  to  the  frequent 
connection  between  typhoid  and  cholelithiasis.  (Mayo-Robson.)  Since  then, 
both  by  clinical  observation  and  by  experimental  evidence,  the  relationship  has 
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been  definitely  established.  In  Halsted's  clinic  it  was  found  that  one-third  of 
all  cases  of  cholelithiasis  gave  a  previous  history  of  typhoid,  and  sunilar  observa- 
tions have  been  made  by  Robson  and  others.  Gilbert  Dominice  and  Fournier, 
in  seventy  cases  of  cholelithiasis,  found  colon  bacilli,  living  or  dead,  in  one- 
third  of  the  cases. 

Gushing  *  noted,  in  several  cases,  the  relation  of  cholelithiasis  to  typhoid. 
In  one  case  of  cholelithiasis,  although  there  was  no  history  of  typhoid,  the  ba- 
cillus of  this  disease  was  grown  in  pure  culture  from  material  taken  from  the 
gall-bladder.  In  other  cases  of  cholelithiasis,  in  which  there  was  a  liistory  of 
preceding  typhoid,  the  colon  bacillus  was  found.  Gushing  concludes  that,  during 
the  course  of  typhoid,  the  bacilli  quite  constantly  invade  the  gall-bladder,  there 
retaining  their  vitality  for  a  long  time;  that,  in  the  course  of  time,  they  become 
clumped,  which  suggests  an  agglutinative  action;  that  these  clumps  serve  as 
nuclei  on  wliich  are  deposited  biliary  salts ;  that  the  micro-organisms  may  usually 
be  demonstrated  in  the  centre  of  recent  stones;  and  that,  owing  to  the  fact 
that  infective  agents  are  present  in  such  gall-stones,  an  inflammatory  reaction 
of  varjang  intensity  may  be  produced  in  these  cases  at  any  subsequent  time.  The 
frequency  with  which  typhoid  germs  invade  the  gall-bladder  and  their  per- 
sistency have  quite  recently  been  fully  confirmed  in  a  number  of  instances  of 
typhoid  carriers.  Dowd  has  recently  removed  gall-stones  containing  typhoid 
germs  from  patients  in  some  of  whom  the  attack  of  typhoid  preceded  the 
operation  by  as  long  a  time  as  thirty  years. 

Experimentally  it  has  been  shown  in  animals  that  micro-organisms  not  only 
set  up  a  cholecystitis,  but  also  a  tendency  to  cholelithiasis.  In  two  cases  Gilbert 
Dominice  and  Fournier  succeeded  in  bringing  about  the  formation  of 
a  perfect  stone-f  In  order  to  produce  stones  experimentally  by  germs, 
it  was  necessary  to  use  cultures  so  attenuated  that  they  were  not  patho- 
genic when  introduced  into  the  tissue  of  animals.  Virulent  germs  intro- 
duced caused  sediment  mixed  with  pus,  but  they  showed  no  tendency  to 
cohere.  Attenuated  germs,  on  the  other  hand,  when  injected  into  the  gall- 
bladder, were  usually  washed  out,  but  occasionally  they  caused  a  stone  to  form. 
If  a  foreign  body  was  introduced  at  the  same  time,  almost  invariably  th^ 
formation  of  a  stone  followed. J 

The  typhoid  bacillus  and  the  colon  bacillus  are  the  organisms  which  are 
most  frequently  connected  with  cholelithiasis,  but  calculi  have  been  produced 
experimentally  with  staphylococci  and  streptococci,  and  even  with  non-patho- 
genic germs. 

The  Routes  of  Infection. — The  routes  of  infection  are:  (a)  from  the  duodenum, 
directly  through  the  common  duct;  (6)  from  the  blood,  through  the  portal  cir- 
culation. It  is  doubtful  whether  the  infective  agent  can  pass  up  the  conmion 
duct  directly  while  the  flow  of  bile  remains  normal.  If,  ho.wever,  any  obstruction 
arises,  the  germs  are  then  able  to  gain  access.     Experimentally,  in  animals, 

*  Johns  Hopkins  Hosp.  Bulletin  Xo.  SO.  May,  1898. 

fArch.  gen.  de  Med.,  Sept.,  1898. 

J  Mignot.  in  Arch,  gen.,  Sept.,  1898:   and  Brit.  Med.  Journal  Supplement,  1898. 
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micro-organisms  can  be  found  in  the  bile  after  they  have  been  injected  into  the 
portal  circulation.  In  man,  however,  this  is  not  a  very  common  route  of  infec- 
tion, but  is  probably  the  direction  taken  by  infective  agents  in  cholecystitis 
following  appendicitis  and  other  similar  causes. 

The  Influence  of  Obstruction. — The  second  factor  in  the  production  of  calculi 
— viz.,  obstruction — always,  in  some  degree,  accompanies  infection;  it  may 
be  increased  by  various  other  influences  such  as  sedentary  habits  and  lessened 
secretion  of  bile.  Lender  the  conditions  of  inefficient  drainage  and  outflow, 
the  organisms  find  not  only  easier  access,  but  a  more  suitable  medium  for  growth. 
Catarrhal  or  ulcerative  affections  of  the  duodenum  may  interfere  with  the  secre- 
tion of  the  bile  and  hence  diminish  its  outflow. 

The  time  needed  for  the  formation  of  biliary  calculi  cannot  exactly  be 
determined.  They  may  begin  to  form  as  early  as  a  few  days  after  the  establish- 
ment of  an  inflammatory  condition,  appearing  at  first  as  small  particles  on  the 
mucous  membrane  and  then  continuing  to  grow  by  the  deposit  of  cholesterin  or 
bilirubin  calcium,  or  of  both.  Once  formed  they  do  not  tend  to  disappear  except 
by  escape  through  the  common  duct  or  through  a  fistulous  communication,  or 
by  removal  at  operation.  In  Cushing's  report,  one  case  of  empyema  with 
numerous  calculi  was  operated  on  three  and  a  half  months  after  an  attack 
of  uncomplicated  typhoid. 

Other  factors  in  the  etiolog}-  are:  age,  sex,  diet,  etc.  Biliary  calculi  are 
rare  before  the  age  of  thirty,  common  in  middle  life,  and  most  common  after 
the  age  of  sixty,  although  many  of  those  observed  at  this  age,  perhaps  all,  date 
their  formation  from  an  earlier  period.  Calculi  also  occur  in  the  very  young. 
Still  *  collected  twenty  cases  in  children,  ten  of  which  were  in  infants,  and 
seven  of  these  showed  jaundice.  Biliary  calculi  must,  therefore,  be  considered 
a  possible  cause  of  icterus  neonatorum.  In  some  of  the  cases  referred  to,  the 
stones  were  in  the  ducts,  while  in  others  they  were  in  the  gall-bladder.  Still 
attributes  the  formation  of  calculi  at  this  age  to  the  viscosity  of  the  bile. 

Gall-stones  occur  more  frequently  in  women  than  in  men.  According  to  the 
Mayo  brothers,  of  eighteen  hundred  cases  operated  on,  seventy-six  per  cent  were  in 
women,  twenty-four  per  cent  in  men — a  proportion  which  German  and  British 
statistics  confirm.  The  disproportion  is  accounted  for  by  several  facts.  Thus, 
sedentary  habits  are  more  common  among  women  and  constipation  is  more 
frequent;  pregnancy,  which  tln*ows  additional  work  on  the  liver,  has  undoubtedly 
some  predisposing  influence ;  and  tight  lacing  distorts  the  liver,  lowers  the  fundus 
of  the  gall-bladder,  may  modify  the  circulation,  and  surely  interferes  with  the 
flow  of  bile. 

There  is  no  doubt  that  diet  has  considerable  influence  on  the  production  of 
gall-stones.  As  pointed  out  by  Mayo-Robson,  sodium  glycocholate  and  sodium 
taurocholate,  the  normal  salts  of  the  bile,  are  produced  by  the  metabolism  of 
nitrogenous  food.  These  salts  hold  cholesterin  in  solution,  and,  when  they  are 
diminished  in  amount,  which  may  occm'  from  a  lessened  ingestion  of  nitrogenous 
food,  the  cholesterin  is  precipitated.     To  this  lessened  consumption  of  nitrogen- 

*Brit.  Med.  Jour.,  April  8th,  1899. 
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ous  foods,  Robson  attributes  the  great  prevalence  of  gall-stones  in  Germany. 
He  further  states  that  gall-stones  are  infrequent  in  diabetics,  since  their  diet 
is  mainly  nitrogenous:  while  in  the  gouty,  who  limit  nitrogenous  ingestion,  they 
are  common. 

The  chinking  of  hard  water  has  been  suggested  as  an  etiological  factor  in  the 
production  of  gall-stones  containing  lime,  but  the  relation  has  not  been  proven. 
A  lessened  amount  of  fluid  intake  may  be  a  probable  cause.     (Mayo-Robson.) 

The  influence  of  a  pre\ious  illness  on  the  development  of  gall-stone  disease 
is  marked,  and,  as  wdll  be  easily  understood,  the  disease  which  most  frequently 
precedes  such  a  development  is  typhoid  fever.  The  most  striking  statistics 
are  those  of  Moynihan,  who  operated  for  gall-stone  disease  on  seven  individuals, 
all  of  them  under  twenty-one  years  of  age  and  all  of  them  giving  a  history  of 
having  previously  had  typhoid  fever. 

Cl.\ssificatiox. — Naunyn  (quoted  by  Bland  Sutton)  has  arranged  gall-stones, 
according  to  their  composition,  in  the  following  classes:  (1)  Pure  cholesterin 
stones;  (2)  laminated  cholesterin  stones;  (3)  the  common  gall-bladder  stones; 
(4)  mixed  bilirubin  calcium  stones;  (5)  pure  bilu'ubin  calcium  stones,  which 
occur  in  the  form  of  small,  black,  waxy  concretions,  or  as  small,  gray, 
pebble-like  structures,  with  a  metallic  lustre:  (6)  rarer  forms,  among  which 
should  be  included:  («)  whitish  concretions  resembling  pearls  and  consisting 
of  a  nucleus  of  bilirubin  calcium  coated  with  cholesterin:  (b)  calcium  carbonate 
calculi — small  chalk-like  bodies  which  are  very  rare;  (c)  concretions  formed 
around  foreign  bodies;  (d)  casts  of  bile-ducts,  consisting  of  bilirubin  calcium. 
These  last  are  rare  in  man. 

The  size  of  gall-stones  varies  greatly.  The  largest  calculus  mentioned 
in  the  literature  is  described  by  Hutchinson  and  depicted  by  Mayo-Rob- 
son. It  weighed  tlii'ee  ounces  and  five  drachms,  and  was  nearly  the  size 
of  a  goose  egg.  The  smallest  gall-stones  are  very  minute,  and  a  quantity 
of  these  small  stones  is  referred  to  as  biliary  sand.  The  average  size  of  gall- 
stones is  difficult  to  determine,  but  it  may  be  stated  that  the  cystic  and  even 
the  common  duct  is  often  blocked  by  a  concretion  no  larger  than  a  cherry 
stone.  The  shape  varies  in  accordance  with  a  A^ariety  of  factors.  Thus, 
when  there  are  several  of  them,  the  stones  are  facetted,  and  these  facets  are 
smooth.  A  single  stone  embraced  closely  by  the  gall-bladder  may  be  rough 
and  tuberculated,  the  tubercles  corresponchng  to  the  foveola  of  the  mucous 
membrane^  A  stone  in  one  of  the  ducts,  with  companion  stones  at  either  end, 
may  be  barrel-  or  drum-shaped.  Stones  in  the  early  stages  are  soft ;  those  from 
the  intrahepatic  ducts  are  often  curiously  shaped,  corresponding  to  the  spaces 
in  which  they  lodge.  In  number,  stones  vary  from  one  to  several  thousand. 
Otto  records  an  instance  in  which  there  were  7,802,  Naunyn  one  in  which  there 
were  5,000  stones.  As  will  be  readily  understood,  the  number  \\i\\  depend  largely 
on  the  minimum  of  size  to  which  one  assigns  the  rank  of  a  calculus  and  the 
patience  with  which  one  counts  the  small  concretions  usually  called  biliary  sand. 

Pathology,  Complications,  and  Symptoms. — The  pathology  and  symptom- 
atology are  all  modified  in  great  degree  by  the  part  of  the  excretory  apparatus 
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most  affected,  also  by  the  degree  of  obstruction  which  exists  and  the  virulence 
of  the  infection.     They  may,  therefore,  very  well  be  considered  together. 

Gall-stones  are  produced  in  the  gall-bladder  more  frecjuently  than  elsewhere, 
because  of  the  more  favorable  conditions,  viz.,  the  relatively  stagnant  condition 
of  the  bile,  the  presence  of  micro-organisms,  and,  as  pointed  out  by  Naunyn,  the 
presence  of  bilirubin  calcium,  which  cements  together  the  cholesterin  crystals. 
In  the  gall-bladder  too,  the  stones  remain  and 
grow,  undisturbed  by  the  currents  in  the  bile- 
ducts.     (Fig.  89.) 

Gall-stones  maj'  exist  in  the  gall-bladder  under 
the  following  different  conditions: — 

(a)  Without  obstruction  and  with  entire  al)- 
sence  of  infection.— Under  these  conditions  there 
are  no  symptoms,  and  the  presence  of  stones  is 
unsuspected  and  often  discovered  only  at 
autopsy. 

(6)  In  the  presence  of  a  sudden  temporary 
obstruction  at  the  neck  of  the  gall-bladder. — ^This 
may  be  due  to  the  fact  that  a  stone  blocks  the 
entrance,  or  that  the  latter  is  swollen  tlirough 
the  influence  of  infection,  or  both.  Under  these 
conditions  the  gall-bladder  becomes  rapidly  filled 
with  a  thin  mucous  fluid  and  spasm  is  produced. 
When  relaxation  takes  place,  the  bladder  empties 
itself  and  the  attack  ceases.  The  symptoms  of 
this  condition  are:  sudden  colics,  which  last  for 
only  a  few  moments  or  may  continue  for  several 

hours,  and  cease  as  suddenly  as  they  began.  Relief  is  frequently  accompanied 
b}^  vomiting;  indeed,  the  latter  may  produce  the  necessary  relaxation,  and  a  dose 
of  morphine  frequently  causes  the  same  effect.  There  is  little  or  no  elevation 
of  temperature  or  acceleration  of  pulse,  owing  to  the  facts  that  the  infection 
is  mild,  that  the  lymphatics  of  the  bladder  are  scanty  and  consequently  absorp- 
tion takes  place  only  feebly,  and  that,  as  the  organ  is  distensible,  the  infected 
material  is  not  under  great  tension.  (Mayo.)  There  is  no  jaundice.  The 
pain  is  in  or  near  the  median  line  and  radiates  thi'ough  to  the  back,  and  up- 
ward rather  than  do^vnward.  The  condition  is  often  mistaken  for  gastralgia. 
The  attacks  are  intermittent  and  may  not  reappear  for  years,  giving  rise  to 
the  impression  that  they  have  been  corrected  by  specific  medication. 

(c)  Gail-Stones  impacted  in  the  Pelvis  of  the  Gail-Bladder.  (Fig.  90.) — 
In  this  condition  the  attack  begins  as  in  the  former,  but  is  more  severe,  lasts 
longer,  and  is  accompanied  by  tenderness  and  rigidity.  Frequentl}'  the  gall- 
bladder becomes  distended  with  clear  fluid,  with  no  admixtm*e  of  bile  (the 
so-called  cystic  bladder,  hydrops  vesicce  felleoe)  and  forms  an  apparent  tumor. 
This  condition  may  terminate  in  several  ways: — (1)  Drainage  may  be  re-estab- 
lished and  the  tumor  may  disappear  rather  rapidly;  (2)  the  tumor  may  disappear 


Fig.  S9.— Gall-Bladdcr  Contain- 
ing a  Gail-Stone  at  the  Fundus 
and  Another  at  the  Neck.  (From 
the  Museum  of  the  New  York  Uni- 
versity and  Bellevue  Hospital 
Medical  College.) 
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slowly  by  absorption ;  (3)  the  contents  of  the  gall-bladder  may  become  infected, 
producing  an  empyema;  (4)  the  stone  may  be  forced  on,  into  or  thi'ough  the 
cystic  duct,  and,  if  it  lodges  in  the  cystic  or  the  common  duct,  it  will  introduce 
new  symptoms;  (5)  the  gall-l^ladder  may  shrink  on  the  stone,  and  typical  colics 
may  not  reappear. 

The  symptoms  are  as  follows:  there  is  colic,  the  pain  lasting  longer  than  it 
does  in  the  ordinary  attacks,  and  with  it  there  are  tenderness  and  rigidity; 

in  some  cases  there  is  a  recognizable  swelling  due  to 
enlargement  of  the  gall-bladder;  the  temperature  is 
not  high,  for  the  reasons  already  stated;  even  in 
empyema  it  rises  only  to  101°  or  102°  F. ;  and  the 
pulse  is  not  much  accelerated.  The  symptoms  of 
the  contracted  gall-bladder  are  those  of  a  chronic  and 
persistent  dyspepsia. 

Multiple  calculi  may  exist  in  the  gall-bladder 
under  one  of  the  following  conditions: — (1)  When 
the  gall-bladder  is  filled  with  fluid,  one  of  the  stones 
occluding  the  duct  permanently  or  temporarily,  and 
causing  continuous  or  intermittent  distention.  Some- 
times in  emaciated  people  a  fremitus  produced  by 
the  floating  stones  may  be  elicited.  (2)  Multiple 
stones  may  be  found  embedded  in  inspissated  mucus. 
(3)  The  gall-bladder  may  contract  on  several  stones, 
producing  a  loculus  for  each;  this  is  called  encap- 
sulation. A  solitary  stone  may  occupy  the  gall- 
bladder, floating  about  in  fluid,  occasionally  block- 
ing the  exit,  and  causing  intermittent  hydrops;  or 
it  may  be  firmly  clasped  by  the  contracted  wall  of 
the  gall-bladder,  as  a  result  of  wMch  the  stone  as- 
sumes a  tuberculated  sui'face.  Two  stones  in  a  gall- 
bladder which  is  contracted  may  produce  the 
so-called  hour-glass  bladder.  Sometimes  a  gall-stone  may  ulcerate  through  the 
mucous  membrane  and  come  to  lie  between  the  mucous  and  the  muscular  coats. 
The  passage  of  communication  between  this  pocket  and  the  gall-bladder  may 
later  be  obliterated,  thereby  producing  a  puzzling  situation,  spoken  of  as  gall- 
stones in  diverticula.     (Bland  Sutton.) 

Among  the  interesting  but  rare  pathological  changes  may  be  mentioned 
axial  rotation  of  a  gall-bladder  and  spontaneous  fracture  of  gall-stones.  (Bland 
Sutton.) 

Gall-stones  in  the  Cystic  Dud. — When  the  cystic  duct  is  occluded  by  a  cal- 
culus, the  part  behind  is  often  so  dilated  that  it  is  difficult  to  delimit  this  duct 
with  any  precision.  The  size  of  a  calculus  necessary  to  block  this  duct  de- 
pends on  many  conditions  and  cannot  be  exactly  stated.  Bland  Sutton  says- 
he  has  often  found  the  channel  obstructed  by  a  stone  no  larger  than  a  cherry 
pit.     Calculi  in  the  cystic  duct  may  be  single  or  multiple.     According  to  Bland: 


Fig.  90.— Gall-Bladder  with 
Gail-Stone  Impacted  in  the 
Cystic  Duct.  The  small  body 
on  the  gall-bladder  is  an  ac- 
cessory liver.  (From  Bland 
Sutton.) 
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Sutton,  they  may  occur  in  sets  of  thi-ee,  the  middle  one  facetted.  These  stones 
are  often  bile-stained,  showdng  that  bile  has  trickled  past  and  that  the  obstruc- 
tion is  not  or  has  not  always  been  complete;  the  stones  are  usually  large,  and 
must,  therefore,  have  grown  after  entering  the  duct. 

Stones  impacted  in  the  cystic  duct  give  rise  to  the  following  lesions  and 
symptoms :  (1)  A  distended  gall-bladder.  According  to  Bland  Sutton  the  largest 
gall-bladders  are  the  result  of  distention  caused  in  tliis  manner,  and  they  may 
be  mistaken  for  a  cystic  kidney  or  an  ovarian  cyst.  (Lawson  Tait.)  In  the 
large  gall-bladders,  in  which  the  bile  is  discharged  intermittently,  there  may  be 
an  invasion  by  germs,  usually  the  colon  bacilli,  and  these  may  cause  cholangitis 
with  chills,  fever,  and  sweating,  or  the  pancreatic  ducts  may  be  invaded,  as 
a  result  of  which  pancreatitis  is  set  up  and  fat  necrosis  follows.  (2)  The 
gall-bladder  may  be  contracted  and  thick-walled,  containing  a  thin  muco- 
purulent fluid.  Under  these  conditions  the  patient,  at  irregular  intervals, 
has  chills,  fever,  and  sweating,  with  a  high  temperature.  The  symptoms  may 
be  acute,  but  they  subside  rapidly.  The  digestion  is  disordered,  the  food  taken 
causes  distress,  and  there  is  loss  of  weight,  but  there  is  no  jaundice.  The  eleva- 
tion of  temperature  is  explained  by  the  grade  of  infection  and  by  the  fact  that 
the  duct  is  non-distensible  and  is  fairly  supplied  with  absorbents. 

The  marked  gastric  symptoms,  with  severe  emaciation,  which  accompany 
contracted  gall-bladder,  may  suggest  gastric  ulcer. 

Gall-stones  in  the  Common  Duct. — Stones  found  in  the  common  duct  may 
have  formed  there  or  in  the  hepatic  duct,  but  usually  they  come  from  the  gall- 
bladder. The  point  at  which  a  stone  is  arrested  varies;  the  upper  part  of  the 
common  duct  is  the  widest  portion  of  the  canal,  but  at  any  stage  the  irregularly 
acting  elements  of  infection  may  cause  a  degree  of  swelling  that  will  disturb  the 
anatomical  relations. 

There  may  be  only  one  stone,  but  frequently  there  are  several.  Sometimes 
the  spaces  between  the  stones  are  filled  with  biliary  gravel,  and  occasionally 
the  canal  is  filled  with  a  soft,  putty-like  mass  of  cholesterin  and  inspissated  bile. 
The  degree  of  the  blockade  will  then  vary  and  is  rarely  absolute.  When  a  single 
stone  lodges,  the  duct  behind  dilates  and  gradually  the  bile  forces  its  way  around 
the  stone.  From  time  to  time  the  stone  is  forced  firmly  into  the  undilated  part 
of  the  duct  and  then  complete  obstruction  is  temporarily  produced.  The  varia- 
tions in  the  degree  of  the  obstruction  are  expressed  clinically  by  changes  in  the 
jaundice.  A  gall-stone  lodged  in  this  manner  has  been  called  by  Fenger  the 
ball-valve  stone.* 

The  duct  behind  the  stone  often  dilates  until  it  is  large  enough  to  admit 
the  finger,  and  this  distention  extends  back  to  both  the  extrahepatic  and  intra- 
hepatic ducts.  Sometimes  the  dilatation  of  the  common  duct  is  so  great  that 
it  has  been  mistaken  for  the  gall-bladder.  The  gall-bladder,  however,  contrary 
to  what  would  be  expected,  is  usually  contracted — a  condition  which  is  due,  as 
pointed  out  by  Courvoisier,  to  the  greater  degree  of  cholecystitis  that  has. 
existed. 

*  Amer.  Journ.  Medical  Sciences,  1896,  cxi. 
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A  stone  impacted  in  the  common  cluct  may  produce  ulceration,  and  rarely  it 
opens  into  the  abdominal  cavity;  more  frequently,  adhesions  form  and  a  fistulous 
communication  is  established  ^^ith  one  of  the  hollow  \dscera.  particularly  the 
duodenum.  In  not  a  few  cases  this. ulceration  occoi's  near  the  termination  of 
the  duct  and  is  mistaken  for  a  dilatation  of  the  duodenal  ostium,  and  sometimes 
through  ulceration  the  stone  comes  to  occupy  a  diverticulum.     (J.  D.  Bryant.) 

Infection  often  finds  its  way  from  the  duodenum  into  the  bile-ducts,  there 
setting  up  cholangitis;  and,  when  the  latter  is  associated  with  ulceration,  a 
general  peritonitis  or  a  local  or  subplirenic  abscess  is  likeh'  to  develop.  It  would 
appear  that  an  empyema  is  rarely  established.  Sometimes  infection  of  the 
common  duct  extends  to  the  neighboring  veins,  causing  a  septic  pylephlebitis; 
if  the  portal  veins  are  involved,  multiple  hepatic  abscesses  will  result;  if  the 
azygos  "veins  are  involved,  septic  infarction  of  the  lung  may  occiu*.  The  results 
of  thrombosis  of  the  vena  cava  are  ob^dous;  fortunately,  these  complications 
are  rare. 

When  the  dilated  intrahepatic  ducts  become  infected,  multiple  l^iliary 
abscesses  are  formed, — a  condition  wliich  it  is  difficult  to  diagnose,  and  which 
is  usually  indicated  by  an  exacerbation  of  the  general  sjinptoms  and  by  well- 
mai'ked  jaundice  due  to  complete  obstruction  of  the  ducts.  These  abscesses 
may  ulcerate  into  the  contiguous  branches  of  the  portal  vein. 

The  sym])toms,  as  will  be  easily  understood,  depend,  not  only  on  the  degree  of 
obstruction  and  the  virulence  and  extent  of  the  infection,  but  also  on  the  location 
of  the  stone.  Clinically,  the  following  symptoms  may  be  described: — (1)  Tem- 
porary attacks  of  jaundice. — A  stone  which  passes  the  cystic  duct  usually  pro- 
duces its  sjniptoms  while  tliis  object  is  in  transit  through  that  duct,  and  jaundice 
is  not  one  of  these.  When,  thi'ough  infection  and  swelling  of  the  mucous  mem- 
brane, the  stone  is  temporarily  arrested  in  the  common  duct,  the  symptoms 
will  be  pain,  local  tenderness,  increased  rapidity  of  pulse,  some  elevation  of 
temperature,  jauncUce  more  or  less  severe,  but  usually  mild  and  always  temporary, 
a  rather  sudden  cessation  of  the  sjrmptoms,  and  the  recovery  of  the  stone  from 
the  stools.  (2)  Symptoms  indicative  of  the  presence  of  a  ball-valve  stone. — 
Here  all  the  s\Tnptoms  are  remittent  or  even  intermittent,  and  the  intervals 
are  irregular.  When  obstruction  is  complete,  the  pain,  tenderness,  etc.,  increase 
and  jaundice  deepens;  the  stools  become  light  in  color;  and  there  is  bile  in  the 
urine.  The  temperatm'e,  depending  as  it  does  on  the  grade  and  extent  of  the 
cholangitis,  may  be  very  liigh.  When  the  bile  begins  to  pass  tlirough  the  duct 
all  the  sjTiiptoms  decrease  and  the  jaundice  fades.  Jaundice,  as  has  been 
pointed  out,  changes  from  time  to  time  in  the  case  of  the  single  stone.  It  may 
become  well-marked  when  the  duct  is  completely  obstructed,  but  very  rarely 
indeed  is  it  so  ])ronounced  and  of  such  a  deep  shade  as  it  is  in  the  case  of  cancer 
of  the  gall-bladder,  of  the  extrahepatic  ducts,  or  of  the  head  of  the  pancreas. 
(Courvoisier's  law.)  (3)  Symptoms  observed  in  multiple  biliary  abscesses. — 
The  symptoms  are  those  of  severe  infection;  the  liver  is  enlarged  and  tender, 
and  the  jaundice  is  that  indicative  of  obstruction.  This  condition  is  rarely 
diagnosed,  and  once  the  diagnosis  is  established  the  outlook  must  be.  considered 
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utterly  hopeless.  (4)  Symptoms  observed  when  .the  -obstruction  is  in  the  am- 
pulla. (Fig.  91.) — The  pancreatic  ducts  may  then  be  .infected,  and  the  result 
will  depend  on  the  degree  of  infection,  and  also  on  the  fact  whether  or  not  the 
accessory  pancreatic  duct  is  occluded.  (5)  Symptoms  observed  when  stones 
ulcerate  their  way  through  from  the  common  bile-duct  to  the  duodenum. — 
When  this  event  occurs  there  are  usually  marked  symptoms  of  local  peritonitis 
and  obstruction.  Sometimes,  when  the  ulcer  is  located  near  the  termination 
of  the  duct,  a  complete  spontaneous  cure  follows.  In  some  cases,  however, 
the  fistulous  opening  is  sufficiently  large  to  allow  the  fluid,  but  not  the  stones, 
or  only  a  part  of  the  stones,  to  escape.  (6)  Symptoms  observed  when  the  con- 
ditions are  quiescent. — Stones  may  remain  in  the  common  duct  or  in  a  diver- 


PiG.  {tl. — Mucous  Membrane  of  the  Duodenum ;  the  specimen  shows  a  stone  in  the  ampulla  of  Vater. 
(From  the  Museum  of  the  New  York  University  and  Bellevne  Hospital  Medical  College.) 


ticulum  for  years  without  causing  any  symptoms.  Usually,  however,  there 
are  evidences  of  dyspepsia,  with  loss  of  flesh. 

Gail-Stones  in  the  Hepatic  Duct. — Gall-stones  in  the  hepatic  duct  are  a  not 
infrequent  accompaniment  of  gall-stones  in  the  other  extrahepatic  or  intra- 
hepatic ducts.  It  is  unusual  for  them  to  occur  independently  of  such  associa- 
tion, although  they  may,  of  course,  be  formed  in  the  hepatic  ducts.  When  the 
common  duct  is  obstructed  by  a  gall-stone  and  all  .the  ducts  behind  this  are 
dilated,  stones  escaping  from  the  gall-bladder  may  easily  enter  the  hepatic  ducts. 
Sometimes  during  operation  a  stone  may  escape  in  this  way  and  elude  capture. 

Clinically,  hepatic-duct  stones  may  be  classed  with  common-duct  stones. 
The  attacks  which  characterize  their  becoming  impacted  are  much  the  same; 
infection  is  liable  to  occur,  abscesses  may  form  behind  the  stone  or  in  the  intra- 
hepatic ducts,  and  jaundice  is  a  constant  symptom. 

VOL.  VIII. — 16 
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Stones  in  the  Intrahepatic  Ducts.  (Fig.  92.) — Stones  in  the  intrahepatic 
ducts  are  rare.  They  are  usually  small  and  of  the  bilirubin  calcium  variety; 
they  are  soft  and  take  the  shape  of  the  bile-duets  when  the  latter  are  dilated. 
There  are  frequently  many  stones  in  adjoining  ducts,  and  when  this  is  the 
case  they  are  likely  to  be  facetted.  As  a  rule,  the  presence  of  these  intra- 
hepatic calculi  gives  rise  to  no  symptoms.     The  condition,  furthermore,  is  not 


Fig.  92. — A  Section  of  the  Liver  with  Dilated  Ducts  Containing  Gall-Stones.      The  iUustration  was 
engraved  from  a  photograph  supphed  to  the  autlior  bj'  Dr.  Mitchell  Stevens.   (From  Bland  Sutton.) 

amenable  to  surgical  treatment.  Infection,  howevei",  may  induce  cholangitis, 
obstructive  jaundice,  and  even  abscess. 

Complications.— The  more  important  complications  are  the  following: — 
(1)  acute  perforation  of  the  gall-bladder;  (2)  biliary  fistula;  (3)  intestinal 
obstruction;  (4)  adhesions;  (5)  stricture  of  the  ducts;  (6)  involvement  of  the 
pancreas. 

(1)  Acute  Perforation  of  the  Gall-Bladder,  with  escape  of  its  contents 
into  the  peritoneal  cavity,  is  followed  by  a  peritoneal  crisis,  the  same  as  that 
wliich  occurs  after  perforation  of  one  of  the  other  abdominal  viscera.  The 
history  of  the  disease,  in  any  given  case,  will  help  to  estabUsh  the  differentia- 
tion. 
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(2)  Biliary  Fistula. — In  biliary  fistula,  where  a  communication  is  established 
between  the  gallrbladder  or  the  dilated  bile-ducts  and  some  hollow  viscus,  the 
occurrence  is  usually  preceded  by  severe  symptoms.  When  the  terminal  portion 
of  the  common  duct  sloughs  into  the  duodenum,  causing  an  increase  in  the 
size  of  the  ostium,  the  occurrence  may  be  followed  by  permanent  relief.  Before 
the  perforation  occurs  there  are  often  marked  symptoms  of  obstruction,  and 
this  is  particularly  apt  to  be  the  case  when  the  fistula  is  located  near  the  pjdorus. 
Occasionally  the  opening,  while  permitting  the  discharge  of  the  retained  fluid, 
does  not  allow  the  stones,  or  at  most  only  a  few^  of  them,  to  escape.  Frequently 
the  opening  closes  spontaneously,  and  often,  while  the  more  severe  disorders 
are  ameliorated,  chronic  digestive  symptoms  persist.  In  all  cases  where  there 
are  adhesions,  and  where  the  history  suggests  even  remotely  the  existence 
of  a  biliary  fistula,  the  separation  of  the  parts  at  the  time  of  the  operation 
should  be  made  with  the  greatest  care,  for  fear  of  leaving  undiscovered,  in  some 
rough  and  bleeding  area,  a  minute  communication  with  the  bowel. 

An  external  biliary  fistula  (the  discharge  of  gall-stones  on  the  surface  of 
the  body)  occurs,  but  infrequently.  The  opening,  in  such  cases,  usually  is 
near  the  umbilicus,  the  escaping  contents  being  guided,  no  doubt,  by  the  falci- 
form ligament. 

(3)  Intestinal  Obstruction  from  Gall-Stones. — A  gall-stone  large  enough  to  block 
the  intestine  rarely  finds  its  way  into  the  latter,  and,  when  it  does,  it  probably 
reaches  the  intestine  by  way  of  a  biliary  fistula.  The  signs  would  be  those 
of  intestinal  obstruction  with  a  preceding  history  of  gall-stones.  Indeed, 
there  may  have  been  obvious  swelling  of  the  gall-bladder,  which  has  disappeared 
only  to  be  followed  by  signs  of  intestinal  obstruction.  (Bland  Sutton.)  In 
rare  instances  the  stone  may  be  felt  in  its  course  from  the  small  to  the  large 
intestine.     (Maclagan.)     Prompt  treatment  is  necessary. 

(4)  Adhesions. — Adhesions  may  interfere  with  the  drainage  and  function  of 
the  gall-bladder,  producing  marked  symptoms,  whether  stones  be  present  or  not. 
In  most  cases  of  gall-bladder  disease,  extensive  adhesions  are  present,  and  their 
separation,  during  the  progress  of  an  operation,  requires  patient  persistence. 

The  treatment  of  adhesions  is  the  same  as  that  for  gall-stones.  The  gall- 
bladder, with  the  calculi  contained  in  it,  is  to  be  removed;  any  bands  that 
may  obstruct  the  remaining  common  duct  are  to  be  divided;  and  afterward 
the  great  omentum  and  the  transverse  colon  are  to  be  transplanted  upward  in 
such  a  manner  as  to  cover  any  existing  raw  sm'faces  and  thus  prevent  adhesions 
between  the  stomach  and  duodenum — organs  the  normal  performance  of  whose 
functions  depends  on  unrestricted  mobility. 

(5)  Strictures  of  the  Ducts. — Strictures  of  the  ducts  result  from  the  irritation 
caused  by  stones,  and  may  develop  after  surgical  removal  of  the  latter  or  after 
they  have  escaped  spontaneously.  Strictures  of  the  cystic  duct  should  be  treated 
by  removal  of  the  gall-bladder ;  those  in  the  common  duct  by  a  plastic  opera- 
tion, by  reimplantation  into  the  duodenum,  or  by  cholecystenterostomy. 

(6)  Involvement  of  the  Pancreas. — Involvement  of  the  pancreas  is  a  common 
complication  of  impaction  of  gall-stones  in  the  common  duct,  particularly  in  the 
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lower  part.  (See  article  on  "Surgery  of  the  Pancreas.")  ^^'hen  the  stone  is 
in  the  ampulla  the  interference  with  drainage  incites  infection  and  pancreatitis. 
The  obstruction  may  be  complete,  but  even  then,  in  a  certain  proportion  of  the 
cases,  the  accessory  duct  of  Santorini  permits  the  chscharge  of  the  pancreatic 
secretion.  On  the  other  hand,  sclerosis  of  the  head  of  the  pancreas  and  cancer 
of  that  portion  of  the  organ  may  obstruct  the  common  bile-duct. 

Other  complications  are:  abscess  of  the  liver,  usually  multiple;  subphrenic 
abscess;  peritonitis,  localized  when  it  complicates  cholecystitis,  more  or  less 
general  when  rupture  has  occurred;  and  pyelitis,  which  may  result  from  rupture 
into  the  pehds  of  the  kidney.  Cancer,  which  is  a  frequent  complication,  will 
be  dealt  with  elsewhere. 

Analysis  of  Symptoms. — The  signs  and  symptoms  have  already  been  con- 
sidered to  some  extent  in  connection  with  the  pathology  and  localization  of 
gall-stones,  but,  for  the  purpose  of  diagnosis,  it  will  be  instructive  to  restate 
them  in  a  general  wa}'.  These  s\Tnptoms  are  pain,  nausea  and  vomiting, 
jaundice,  fever,  hemorrhage,  enlargement  of  the  gall-bladder,  and  perhaps 
enlargement  of  the  liver. 

Pain. — Pain  is  variable,  its  severity  depending  on  the  degree  of  obstruction, 
on  the  degree  and  extent  of  the  inflammation,  and  on  the  fact  whether  the 
latter  is  limited  to  the  ducts  or  has  already  invaded  the  contiguous  peiitoneum. 
Paroxysmal  pain — biliary  colic — is  the  most  typical  expression  of  the  symjv 
tom.  It  occurs  when  a  stone  is  impacted  in  the  neck  of  the  gall-bladder,  or 
is  being  forced  through  the  cystic  or  the  common  duct.  It  usually  begins  sud- 
denly, lasts  for  a  varying  period  of  time  (from  a  few  hours  to  a  few  days),  and 
ends  suddenh',  being  frequently  accompanied  or  preceded  by  vomiting.  A 
sudden  ending  of  the  pain  occurs  w^hen  a  stone  impacted  at  the  neck  of  the 
gall-bladder  cbops  back,  or  when  one  impacted  in  the  common  duct  is  extruded 
into  the  duodenum.  A  more  gradual  cessation  of  the  pain  will  follow  when, 
although  impaction  remains,  gi-adual  dilatation  of  the  duct  permits  the  retained 
fluid  to  escape  more  or  less  freely.  The  same  thing  occurs  when,  in  the  case  of 
a  distended  gall-bladder,  the  mild  character  of  the  infection  permits  a  gradual 
absorption  of  the  retained  fluid  to  take  place.  A  stone,  passing  from  the  cystic 
to  the  common  duct,  may  clear  the  latter  rapidly,  slowly,  or  not  at  all,  the  result 
depending  on  the  infection  and  the  degree  of  the  swelling.  Pain  is  considered  by 
some  to  be  due  to  inflammation,  by  others  to  be  the  result  of  spasm;  both, 
no  doubt,  are  factors,  and  the  character  of  the  pain  will  depend  on  which 
predominates.  The  agonizing  colic,  resembling  nephritic  colic  and  accom- 
panied by  little  or  no  increase  of  temperature,  is  strongly  characteristic. 
The  passage  of  tenacious  mucus,  or  of  pieces  of  the  wall  of  a  hydatid  cyst,  is 
also  said  to  excite  these  colicky  pains.  The  \rc\\\\  of  associated  peritonitis  is 
often  lancinating  in  character,  and  is  further  modified  by  the  extent  and 
severity  of  the  peritoneal  involvement. 

Atypical  pain  occurs  in  almost  endless  variety.  For  example,  pain  may 
come  on  after  the  ingestion  of  food ;  it  may  be  severe  or  be  only  a  sense  of  dis- 
comfort; it  is  often  a  midline  pain  (Mayo),  and  suggests  gastralgia  or  some  form 
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of  dyspepsia.  The  pain  caused  by  adhesions  (gall-stones  being  present  or 
having  already  passed)  is  also  accompanied  by  gastric  s3anptoms  and  may  be 
severe,  but  is  often  dull  or  burning  in  character. 

Pain  and  other  symptoms  suggesting  dyspepsia  are  probably  more  common 
than  the  typical  colicky  pain.  The  pain  accompanying  stone  in  the  gall-bladder 
and  associated  with  a  mild  degree  of  inflammation  is  often  of  a  dull,  aching 
character,  and  is  increased  by  pressure.  Gradual  distention  of  the  gall-bladder 
causes  pain  of  the  same  character.  Severe  pain  accompanies  the  passage  of  a 
stone  through  a  fistula  and  perforative  cholecystitis.  In  the  latter  case,  how- 
ever, it  is  diffuse,  resembling  that  which  accompanies  ]3erf oration  of  the  stomach 
or  the  appendix. 

Pain  is  usually  localized  in  the  light  hypochonthium,  but  it  may,  particularly 
in  the  colics  and  infections,  be  limited  to  the  ducts,  gall-bladder,  and  liver,  or 
be  referred  to  the  back  and  upward  toward  the  right  subscapular  region.  Some- 
times the  pain  is  transferred  to  the  right  suprascapular  region  and  down  the 
arm — a  phenomenon  which  is  explained  by  the  connection  between  the  phrenic 
and  the  suprascapular  nerves.  It  is  believed  by  the  writer,  however,  that  the 
pain  does  not  commonly  extend  above  the  level  of  the  scapular  region,  that  it 
travels  tln'ough  the  lower  intercostals,  and  that  it  is  reflected  upward  I'ather 
than  downward. 

Pain  may  be  on  the  left  side  of  the  stomach,  indicating  the  presence  of  adhe- 
sions (Mayo-Robson) ;  it  may  simulate  ulcer  of  the  stomach ;  it  may  be  reflected 
downward  into  the  loin,  suggesting  kidney  colic;  or  it  may  be  exhibited  over 
the  precardium,  suggesting  cardiac  difficulty.  Peritonitis  may  produce  pain 
in  any  part  of  the  abdomen. 

Tenderness. — In  cholecystitis  tenderness  is  found,  according  to  Maj^o-Robson, 
at  the  junction  of  the  middle  and  lower  thirds  of  a  line  drawn  from  the  ninth 
costal  cartilage  to  the  umbilicus.  Others  locate  it  just  beneath  the  outer  border 
of  the  right  rectus.  The  gall-bladder  being  a  movable  organ  and  liable  to  great 
variations  in  position,  it  is  doubtful  whether  the  area  of  tenderness  can  always 
be  so  definitely  located.  According  to  Boas,  another  point  of  tenderness  is 
found  two  or  three  finger-breadths  to  the  right  of  the  spine  of  the  twelfth  dorsal 
vertebra.  Tenderness  over  a  distended  gall-bladder  may  be  very  slight,  and  it 
is  increased  by  inflammation,  particularly  of  the  peritoneum. 

Nausea  and  Vomiting. — Nausea  and  vomiting  are  almost  constant  accom- 
paniments of  an  attack  of  gall-stone  colic;  the  vomiting  usually  subsides  with 
relief  of  the  colic,  but  in  some  cases  it  may  persist.  The  vomitus  at  first  consists, 
of  the  contents  of  the  stomach,  but  later  it  may  become  bilious,  feculent,  or 
even  stercoraceous.  Vomiting  often  determines  the  cessation  of  the  colic,  es- 
pecially in  those  cases  in  which  a  stone  blocks  the  orifice  of  the  cystic  duct  only 
temporarily,  afterward  falling  back  into  the  gall-bladder.  Nausea  and  vomiting 
due  to  reflex  irritation  frequently  occur  apart  from  colic,  and  are  particulaiiy  com- 
mon in  cases  of  impaction  of  stone  in  the  cystic  duct  or  of  obstruction  at  the  neck 
of  the  gall-bladder,  either  from  stone,  from  kinking,  or  from  stricture.  Vomiting 
may  be  either  periodical  or  continuous,  and  is  sometimes  persistent  even  after 
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relief  of  the  obstruction  by  operation.     Vomiting  and  pain  without  jaundice 
often  lead  patients  to  seek  relief  from  supposed  stomach  or  digestive  trouble. 

Jaundice. — Jaundice  is  present  in  a  variable  number  of  cases  of  cholelithiasis. 
It  is  said,  by  Miu'phy,  to  have  been  present  in  only  fourteen  per  cent  of  his  cases. 
Euerbringer  found  it  in  twenty-five  per  cent,  while  Wolff  states  that  in  his  ex- 
perience it  was  present  in  one-half  of  the  cases.  It  is  due  to  obstruction  of  the 
flow  of  bile,  and  this  in  timi  may  be  caused  in  a  variety  of  ways: — It  may 
be  due  (a)  to  obstruction  of  the  common  or  hepatic  duct  by  calculus;  (5) 
to  obstruction  of  the  common  duct  by  pressure  of  a  stone  in  the  cystic  duct ; 
or  (f)  to  infection  of  the  ducts,  with  swelling  of  the  mucous  membrane  to  such 
a  degree  as  to  produce  occlusion,  the  infection  extending  from  the  gall-bladder 
(the  seat  of  gall-stones,  ^^^th  cholecystitis)  or  from  the  duodenum.  (See  page 
229.)  The  obstruction  may  also  be  caused  (rf)  by  stricture  of  the  duct  and  by 
cancer  or  other  tumor  pressing  on  the  duct. 

The  character  of  the  jaundice  varies;  as  a  rule,  it  is  not  severe.  Even  in 
cases  of  impaction  of  a  stone  in  the  common  duct,  the  jaundice  is  usually  inter- 
mittent in  character, — a  phenomenon  that  is  explained  by  the  assumption  that 
tiie  accumulating  bile  escapes  by  passing  between  the  stone  and  the  wall  of  the 
duct — the  so-called  "Ball- valve  action"  of  the  stone.  Thus  the  remittent 
nature  of  the  jaundice  becomes  quite  characteristic  of  the  condition:  it  may 
vary  from  morning  to  night,  or  the  variation  may  extend  over  a  day.  It  never 
becomes  so  intense  nor  so  persistent  as  the  jaundice  seen  in  cases  of  malignant 
■disease  of  the  head  of  the  pancreas.  It  often  deepens  after  a  renewed  attack 
•of  pain. 

In  strictm^e  of  the  common  duct  the  jaundice  is,  of  course,  continuous  and 
does  not  vary  at  intervals.  In  the  cases  in  which  the  jaundice  appears  subse- 
quently to  the  colic,  and  after  the  stone  has  completely  passed,  it  is  only  slight 
and  disappears  in  a  few  days.  Stone  in  the  ampulla  usuall}^  produces  a  deep 
jaundice. 

Elevation  of  Temperature. — Gall-stones  of  themselves  can  cause  no  rise 
of  temperatm-e.  The  chill  which  occurs  in  biliary  colic,  and  which  is  accompanied 
by  a  slight  fever  (100°-102°  F.),  is  said  by  some  to  be  due  to  nervous  influence, 
by  others  to  be  always  due  to  the  inflammation  present.  As  a  matter  of  fact, 
probably  both  influences  prevail.  The  degree  of  infection  and  its  localization 
are  the  determining  factors  in  the  production  of  fever  in  cholelithiasis.  Infection 
limited  to  the  gall-bladder  does  not,  as  already  noted,  produce  much  fever; 
the  scanty  lymphatic  supply  preventing  absorption  of  toxins  to  any  great  extent. 
The  temperature  in  these  cases  does  not  often  rise  above  101°  or  102°  F.  On  the 
other  hand,  some  authors  say  that  a  stone  impacted  in  the  cystic  duct,  and 
associated  with  purulent  infection  of  the  gall-bladder  and  duct,  may  produce 
irregular  attacks  of  chills  and  a  high  temperatm'e  (from  105°  to  107°  Falir.)— 
manifestations  which  are  due  to  the  excellent  facilities  for  absorption  afforded 
by  the  presence  of  lymph  nodes  on  each  side  of  the  duct,  and  to  the  fact  that 
the  inflammatory  products  are  under  great  tension.  If  suppiu'ation  supervenes 
the  fever  becomes  continuous;  but,  if  the  obstruction  is  not  permanent,  attacks 
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of  cholecystitis  produce  a  temperature  which  subsides  as  soon  as  the  obstruction 
is  relieved. 

The  classical  temperature  phenomena  associated  with  cholelithiasis  occur 
when  there  is  obstruction  in  the  common  duct  with  infection  extending  more 
or  less  deeply  into  the  intrahepatic  ducts.  This  combination  of  pathological 
factors  produces  the  disease  known  as  infective  cholangitis,  which  is  characterized 
by  an  intermittent  or  remittent  type  of  fever.  The  temperature  curve  is  remark- 
ably septic  in  type.  There  are  periodical  attacks  of  chills  and  a  rise  of  tem- 
perature from  101°  to  104°  F.,  followed  by  sweating, — "the  intermittent 
biliary  fever''  of  Charcot, — and  diu-ing  the  intervals  the  temperatm-e  may 
retiu-n  to  normal.  Such  an  abrupt  rise  of  temperature  produces  a  characteristic 
appearance  on  a  temperature  chart.  Moynihan  calls  such  a  chart  the  "steeple 
chart."  When  a  chronic  cholangitis  is  present  the  temperature  is  more  remittent 
in  type,  the  normal  point  not  being  reached  between  separate  attacks;  or  it 
may  remain  persistently  high,  showing  an  extensive  intrahepatic  infection  of 
the  bile-ducts,  or,  in  some  cases,  the  existence  of  single  or  multiple  hepatic 
abscesses. 

Hemorrhage. — In  deeply  jaundiced  cases  the  coagulation  time  of  the  blood 
is  increased  from  the  normal  (viz.,  thi'ee  or  four  minutes)  to  ten  or  twelve  minutes 
or  even  a  longer  time;  and  there  is  a  tendency  to  hemorrhage  from  both 
gastric  and  intestinal  mucous  membranes.  A  hemorrhage  of  this  nature 
may  be  severe  enough  to  cause  death.  Hemorrhage  may  also  occur  from  ulcer- 
ation either  of  the  gall-bladder  or  of  the  ducts.  Diu'ing  or  following  opera- 
tion the  same  tendency  is  noted  and  sometimes  is  persistent ;  uncontrollable  fatal 
oozing  from  the  wound  may  occur.  This  is  most  liable  to  happen  in  the  deep 
jaundice  of  cancer,  in  which  disease  all  reparative  tendencies  are  reduced; 
but  it  may  follow  prolonged  and  deep  jaundice  from  any  cause,  and  should  be 
seriously  considered  before  any  operation  is  undertaken.  Just  why  the  blood 
shows  this  lack  of  a  tendency  to  coagulate  is  not  understood,  and  coagulation 
tests  undertaken  before  operation  give  very  little  knowledge  of  practical  surgical 
worth.  However,  when  there  is  deep  jaundice  with  purpuric  spots,  when  the 
patient's  vitality  is  at  a  low  ebb,  and  when  the  coagulation  time  of  the  blood  is 
increased,  operation  should  not  be  attempted  at  all,  or  imperative  operations 
should  be  limited  to  the  least  manipulation  possible.  For  the  relief  of  this 
hemorrhagic  tendency,  calcium  chloride,  calcium  lactate,  and  adrenalin  have 
been  recommended;  but  each  of  these  drugs  has  more  opponents  than 
advocates. 

Enlargement  of  the  Gail-Bladder. — Enlargement  of  the  gall-bladder  is  caused 
by  blocking  of  the  cystic  duct,  which  may  be  effected  by  the  presence  of  a  stone, 
by  cancer  of  the  head  of  the  pancreas,  or  by  cancer  of  the  gall-bladder  itself,  and 
also  by  stricture  of  the  common  duct.  In  all  of  these,  obstruction  is  the  predom- 
inant factor.  Impaction  of  a  stone  in  the  common  duct,  on  the  other  hand,  is 
usually  associated  with  contraction  of  the  gall-bladder,  due  to  the  facts  that  the 
obstruction  is  not  complete  and  that  repeated  attacks  of  cholecystitis  have 
produced  in  the  gall-bladder  a  stronger  tendency  to  contract  than  to  expand. 
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In  empyema  there  is,  of  course,  inflammation,  but  not  sufficient  to  overcome 
the  enlargement. 

The  size  to  which  the  gall-bladder  may  be  distended  varies.  There  is  on 
record  a  case  in  wliich  the  distended  viscus  was  mistaken  for  an  ovarian  cyst.  In 
another  case  the  gall-bladder  occupied  the  sac  of  a  hernia.  Ordinarily  the  en- 
largement forms  a  pear-shaped  tumor  situated  just  below  the  costal  margin 
(unless  displaced)  and  to  the  right  of  the  rectus  muscle.  It  moves  with  respira- 
tion, may  be  displaced  from  side  to  side,  and  can  often  be  seen. 

As  a  rule,  the  enlargement  is  accompanied  by  tenderness,  wliich  is  due  in 
part  to  the  tension,  but  still  more  to  the  inflammation  present.  It  is  elicited 
by  pressure  over  the  enlarged  organ,  or,  where  the  enlargement  is  not  great, 
by  pressure  exerted  beneath  the  ribs  while  the  patient  makes  deep  inspiratory 
efforts.  An  enlarged  gall-bladder,  without  pain  or  tenderness,  is  usually  can- 
cerous. 

When  the  gall-bladder  is  large  enough  to  be  recognizable  by  means  of  pal- 
pation, the  organ  contains  mucus'  (with  or  without  bile,  with  or  without  gall- 
stones) and  pus,  or  it  is  the  seat  of  cancer.  When  it  is  appreciably  enlarged 
it  oftens  drags  down  the  linguiform  process  or  lobe  of  the  liver,  and  the  associ- 
ation of  the  two  conditions  is  so  frequent  that  Riedel  (quoted  by  Bland  Sutton) 
regards  the  presence  of  such  a  lobe,  with  other  signs  of  cholecystitis,  as  evidence 
of  the  existence  of  an  enlarged  gall-bladder  beneath.  When  the  enlarged 
viscus  is  removed  the  linguiform  lobe  disapi)ears.     (Bland  Sutton.) 

Cancer  in  the  gall-bladder  forms  a  well-defined  enlargement ;  cancer  infiltrat- 
ing the  walls  of  this  organ  soon  becomes  apparent  in  the  adjacent  liver 
tissue. 

Enlargement  of  the  liver,  with  tenderness,  is  commonly  present  in  an  attack 
of  colic,  but  it  subsides  when  drainage  has  been  restored  by  removal  of  the 
obstruction.  In  extensive  cholangitis  this  enlargement  and  tenderness  are 
well-marked  and  persistent. 

The  Urine. — In  cases  of  obstructive  jaundice  the  urine  will  show  the  presence 
of  bilirubin  and  biliverdin  (oxidation  products  of  the  bile)  even  before  jaundice 
is  apparent  in  the  skin  or  in  the  sclera.  Gmelin's  test  for  the  detection  of  biliru- 
bin is  performed  by  adding  fuming  nitric  acid  to  the  suspected  urine  in  such  a 
way  that  that  the  acid  underlies  the  urine.  At  the  junction  of  the  two  liquids 
there  is  formed  a  circular  disk,  with  green  above  and  a  succession  of  colors — 
blue,  violet,  red,  reddish-yellow — below.  The  presence  of  albumin  which 
is  precipitated,  obscures  the  colors,  and  indican,  by  giving  a  blue,  which,  with 
the  yellow  of  the  urine,  produces  a  green,  also  tends  to  mislead.  (Mayo- 
Robson.)  There  are  many  other  tests  for  bile  in  the  urine.  Ordinarily,  a  yellow- 
ish-green tint  recognizable  in  the  froth  of  shaken  urine,  or  a  similar  stain  given 
to  filter  paper,  is  sufficient  to  determine  the  presence  of  bile  pigments.*  In  later 
stages  of  jaundice,  albumin  and  renal  casts  may  occur,  and  the  latter  may 
contain  pigment  granules  and  pigmented  cells.     (Bland  Sutton.) 

The  Feces. — In   obstructive  jaundice    there   is   usually  constipation,   and 

*  Kelly,  in  Osier,  vol.  v.,  page  695. 
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the  stools  become  clay-colored  and  offensive  in  odor.  The  change  in  color  is 
due  to  the  absence  of  urol^ilin.  The  normal  color  of  the  stools  is  due,  not  to 
bile  pigments  which  are  absorbable,  but  to  an  insoluble,  non-absorbable  pigment 
which  I'esults  from  the  action  of  the  pancreatic  juice  on  some  of  the  bile  pigments. 
The  absence  of  either  bile  or  pancreatic  juice,  therefore,  produces  this  change  in 
the  color  of  the  stools.  (Keen's  ''Syst.  of  Surgery,"  Vol.  III.)  The  color 
is  also  due,  in  part,  to  the  presence  of  fat  (steatorrhoea)  and  bubbles  of  gas. 
The  digestion  of  fat  is  carried  on  by  the  bile  and  the  pancreatic  secretion,  more 
particularly  the  latter.  Hence  steatorrhoea  is  even  more  marked  in  pancreatic 
failure.  In  pancreatic  obstruction,  unassociated  with  jaundice,  the  stools  may 
be  light  or  whitish  from  the  large  amount  of  fat  present,  and  yet  contain  a  con- 
siderable amount  of  biliary  derivatives.  ''It  is  not  always  warrantable,  there- 
fore, to  base,  on  the  color  of  the  stools,  an  opinion  of  the  amount  of  bile  that 
enters  the  intestines  or  the  degree  of  biliary  stasis."  (Kelly,  in  Osier's  System, 
Vol.  v.,  page  698.) 

Gall-stones  in  the  feces  constitute  a  most  valuable  jjiece  of  diagnostic  evi- 
dence. To  discover  them  the  excreta  should  be  carefully  watched  for  a  week 
or  more  after  the  attack  of  colic.  The  simplest  and  least  offensive  way  is 
to  mix  carbolic  acid  with  the  evacuations  and  then  to  pour  them  on  gauze 
stretched  over  the  mouth  of  a  suitable  vessel.  There  are  many  small  solid 
bodies  which  may  in  this  way  be  separated  from  the  feces,  and  which  are 
often  mistaken  for  gall-stones.  Thus,  the  writer  has  in  mind  a  recent  case  in 
which  the  patient  brought  a  large  number,  fifty  or  sixty,  of  supposed  stones. 
Under  a  magnifying  glass  these  proved  to  be  fruit  seeds,  although  the  patient 
insisted  that  he  had  eaten  no  fruit  in  over  a  week.  Bland  Sutton  and  others 
point  out  that  small  globular  bodies  are  frequently  found  in  the  feces  after 
the  administration  of  olive  oil,  and  that  the  laity  and  even  careless  physicians 
are  thereby  led  to  the  erroneous  conclusion  that  these  bodies  are  extruded  gall- 
stones. 

The  circulating  blood  also  contains  bile  pigments  which  may  be  detected 
by  filling  a  small  capillary  tube  with  blood  from  a  puncture  in  the  lobe  of  the 
ear,  sealing  both  ends  of  the  tube,  and  allowing  it  to  stand  vertically  for  a  few 
hours,  until  the  clot  separates  from  the  serum.  Normal  serum  is  colorless;  a 
yellowish  tinge  indicates  the  presence  of  bile,  and  the  depth  of  the  color  indicates 
the  amount.     (Hamil,  cjuoted  by  Mayo-Robson.) 

Skiagraphy  is  seldom  of  much  value,  because  cholesterin  stones,  the  common 
variety,  produce  no  more  shadow  than  does  the  liver  substance.  Calcium  stones 
give  a  deeper  shadow,  but  these  stones  are  rare.  The  evidence  afforded  by  the 
Roentgen  rays  is,  therefore,  not  trustworthy. 

For  the  purpose  of  detecting  enlargements  of  the  gall-bladder,  some  have 
advised  the  administration  of  a  light  chloroform  anaesthesia  or  a  dose  of  morphine. 
The  administration  of  chloroform,  because  of  its  destructive  action  on  the  liver, 
should  not  be  lightly  undertaken. 

Diagnosis. — The  diagnosis  of  cholelithiasis,  based  on  intermittent  attacks 
of  biliary  colic  and  the  occurrence  of  jaundice,  with  the  recovery  of  stones  from 
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the  feces,  is  not  difficult.  On  the  other  hand,  there  may  be  only  vague  symptoms 
of  what  appears  to  be  a  chronic  and  incurable  dyspepsia,  associated  with  a  dull 
aching  in  the  right  hypochondrium,  slight  tenderness  over  the  gall-bladder,  and 
possibly  some  other  symptoms.  In  such  cases  the  diagnosis  may  be  exceedingly 
difficult. 

The  history  should  always  be  taken  wdth  great  care.  By  questioning  the 
patient  very  closely  oiie  may  elicit  such  facts  as  that  he  has  had  previous  attacks 
of  pain  or  a  j^ellowish  discoloration  of  the  sclera,  and  thus  a  connection  with 
some  disorder  of  the  biliary  passages  may  be  established.  Due  consideration 
should  also  be  given  to  such  etiological  factors  as  the  patient's  diet  and  his  habits 
as  to  the  use  of  alcoholic  ch-inks;  he  should  also  be  asked  whether  he  has  pre- 
viously suffered  from  typhoid  or  other  abdominal  infection.  The  history,  how- 
ever, may  sometimes  be  misleading,  as  is  well  illustrated  by  the  case  reported 
by  Bland  Sutton,  viz.,  that  of  a  young  woman  who  was  suddenly  seized  with 
a  violent  pain  in  the  abdomen.  One  physician  diagnosed  a  twdsted  ovarian 
pedicle;  her  regular  attendant  considered  the  case  one  of  biliary  colic;  Bland 
Sutton  rather  attributed  the  pain  to  appendicitis.  Operation  revealed  a  rup- 
tured ectopic  pregnancy,  but  calculi  were  also  found  in  the  gall-bladder  and 
there  was  a  chronic  cholecystitis. 

Differential  Diagnosis. — The  differential  diagnosis  will  have  to  be  made  from 
the  following  list  of  diseases,  which  has  been  compiled  from  Mayo-Robson  and 
others:  hysteria;  locomotor  ataxia;  acute  dyspepsia  with  flatulence;  chronic 
dyspepsia;  appendicitis;  right  renal  colic;  pancreatitis,  acute  and  chronic,  and 
pancreatic  calculus;  ulcers,  gastric,  pyloric,  or  duodenal;  peritoneal  adhesions 
and  pericholecystitis ;  intercostal  neuralgia ;  malignant  growth  in  the  liver,  gall- 
bladder, bile  ducts,  or  head  of  the  pancreas;  pyloric  stenosis;  intestinal  colic; 
angina  pectoris;  pneumonia  and  pleiu-isy;  abdominal  enlargements  due  to 
hydronephrosis,  to  tumors  of  the  colon  or  the  pylorus,  and  to  ovarian  or  mes- 
enteric cysts;  and  all  conditions  causing  jaundice. 

In  the  case  of  most  of  these  diseases  the  differentiation  should  not  be 
difficult. 

A  few  of  the  more  important  diseases  mentioned  above  will  be  considered  in 
detail.  In  acute  dyspepsia  with  flatulence,  the  pain  is  over  the  stomach  and 
is  relieved  by  simple  treatment.  In  a  case  of  chronic  dyspepsia  that  has  not 
been  benefited  by  several  months  of  intelligent  treatment,  there  is  usually  found 
some  anatomical  basis  for  the  disease.  (Kelly,  in  Osier's  System,  Vol.  V.) — 
In  right  renal  colic  the  pain  is  usually  in  the  back,  loin,  or  groin ;  it  is  reflected 
down  the  ureter  into  the  testicle  or  along  the  inner  side  of  the  thigh.  The  tender- 
ness is  over  the  kidney,  posteriorly  as  well  as  anteriorly;  the  urine  contains  blood, 
in  either  macroscopical  or  microscopical  amounts,  a  proportionate  amount  of 
albumin,  perhaps  crystals  or  even  a  calculus,  pus,  and  epithelial  cells,  but  no 
bile. — Lead  colic  will  give  a  history  of  exposure,  and  there  will  be  a  blue  line  on 
the  gums ;  the  stomach  or  abdominal  discomfort  will  be  continuous ;  constipation 
is  present ;  there  are  also  ana;mia,  a  basophilic  degeneration  of  the  red  cells,  and 
perhaps  wrist-drop.     The  result  of  treatment  will  be  convincing. — Intestinal 
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colic  has  often  an  obvious  cause;  the  pain  radiates  from  the  umbilicus,  is  inter- 
mittent, and  disappears  with  the  removal  of  the  cause;  tympanites  is  present, 
with  eructation  of  gas  or  a  discharge  of  gas  and  feces. — Pyloric  stenosis  with 
adhesions  often  gives  symptoms  closely  resembling  those  of  cholelithiasis ;  indeed, 
they  are  often  associated,  the  pericholecystitis  and  perigastritis  of  gall-stones 
being  a  frequent  cause  of  pyloric  obstruction.  Pyloric  stenosis  without  biliary 
disease  may  show  a  dilated  stomach,  visible  peristalsis,  and  the  characteristic 
vomitus;  the  pain  is  over  the  stomach  and  left  side  of  the  abdomen,  and  the 
characteristic  gall-bladder  pain  is  absent. — In  ulcer  (gastric,  pyloric,  or  duodenal) 
pain  is  associated  with  the  ingestion  of  food,  there  are  nausea  and  vomiting,  and 
the  tenderness  may  be  in  the  median  line;  all  of  these  symptoms  may  occur, 
it  is  true,  in  cholelithiasis.  In  ulcer,  however,  the  pain  recm's  regularly;  there 
may  be  tenderness  posteriorly  on  the  left  side  near  the  vertebra ;  there  are  haema- 
temesis  and  hyperchlorhydria ;  jaundice  and  hepatic  fever  are  absent. — ^Acute 
pancreatitis  exhibits  the  symptoms  of  peritonitis  and  might  be  mistaken  for 
acute  cholecystitis  were  it  not  that  the  symptoms  are  more  severe.  Exploratory 
operation  is  indicated  in  both  cases.  Chronic  pancreatitis  is  frequently  asso- 
ciated with  cholelithiasis,  and,  as  drainage  is  called  for,  the  differentiation 
between  the  two  is  not  so  essential.  The  same  is  true  of  cancer  of  the  pancreas. 
In  pancreatitis  the  pain  and  tenderness  are  epigastric ;  the  pain  radiates  to  the 
scapula  or  to  the  left;  there  are  rapid  loss  of  flesh  and  fatty  stools,  and  the 
Cammidge  crystals  may  be  found  in  the  urine.  If  jaundice  occm-s  it  depends 
on  involvement  of  the  bile-ducts. — In  malignant  disease  pain  is  absent  in  the 
early,  but  continuous  in  the  later  stages.  There  is  gradual  loss  of  flesh  and 
the  failure  in  strength  is  more  marked;  jaundice,  once  it  has  begun,  is  deep,  per- 
sistent, and  continuous.  A  hard  enlargement  of  the  gall-bladder,  followed  by 
secondary  nodules  in  the  liver  or  a  marked  hardening  of  this  organ,  is  often 
apparent.     Gall-stones  and  malignant  disease  are  frequently  associ^ited. 

Cholecystitis  without  stones  may  give  the  same  symptoms  as  cholelithiasis 
with  inflammation;  differentiation  is  not  very  important,  as  the  same  treatment 
applies  to  both.  Appendicitis,  as  a  rule,  can  be  differentiated  easily.  It  is  most 
difficult,  however,  to  make  the  distinction  in  severe  cases  with  peritoneal  in- 
volvement, or  where  there  is  non-descent  of  the  caecum.  (Mayo-Robson.) 
The  two  diseases  frequently  coexist,  a  fact  wliich,  as  Ochsner  suggests,  may 
be  explained  by  infection  of  the  gall-bladder  from  the  appendix. 

The  localization  of  gall-stones  in  the  excretory  apparatus  of  the  liver  is  also 
a  part  of  cUagnosis,  and  has  been  considered  in  detail  under  the  heading  of 
Pathology,  Complications,  etc.  It  may  here  be  briefly  repeated  that  enlarge- 
ment of  the  gall-bladder  occurs  when  the  cystic  duct  is  blocked,  and,  when  the 
common  duct  is  obstructed  by  cancer  of  the  head  of  the  pancreas,  it  is  liable 
to  be  contracted  when  a  gall-stone  blocks  the  common  duct  and  there  have  been 
repeated  attacks  of  inflammation. — Jaundice  is  absent  in  cases  in  which  the 
stones  are  confined  to  the  gall-bladder  or  the  cystic  duct,  except  occasionally 
when  inflammation  extends  from  these  to  the  common  and  hepatic  ducts. 
Jaundice  due  to  stone  in  the  common  duct  varies  in  intensity.     In  cancer  of 
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the  head  of  the  pancreas,  the  jaundice  comes  late,  persists,  and  is  deeper  in 
color.  Further,  it  must  be  noted  that  jaundice  is  by  no  means  pathognomonic 
of  cholelithiasis,  that  it  is  present  in  a  minority  of  the  cases,  and  that  it  may 
be  caused  by  other  conditions — e.g.,  tumors  pressing  on  ducts,  adhesions, 
floating  spleen,  movable  kidney.  (Bland  Sutton.) — Stricture  in  any  of  the 
ducts  is  the  result  of  ulceration,  worms  or  hepatic  cysts,  fever,  and  various 
toxemic  conditions. 

Tumors  of  the  Biliary  Ducts. — Benign  Tumors. — The  most  connnon  form 
of  benign  tumor  of  the  l^iliary  ducts  is  the  adenoma.  Tumors  of  this  variety 
may  be  found  in  the  intrahepatic  canals  where  they  appear  in  the  form  of  en- 
capsuled  masses,  imitating  the  tubular  arrangement  of  the  canals.  Structm-ally, 
they  consist  of  tubules  lined  with  a  single  layer  of  columnar  epithelium,  the 
tubules  becoming  solid  columns  of  cells  toward  the  periphery  and  suggesting 
cancer.  In  fact,  according  to  Bland  Sutton,  it  is  hard  to  differentiate  between 
adenoma  and  cancer,  because  in  all  cancers  arising  in  the  ducts,  intrahepatic  or 
extrahepatic,  the  underlying  structure  is  tubular.  Adenomata  may  be  single 
or  multiple,  and  some  are  dark-green  in  color,  due  to  retained  bile.  Adenoma 
of  the  mucous  membrane  of  the  gall-bladder  also  occiu-s,  and  the  Mayos  and 
Mayo-Robson  report  cases  of  this  sort,  in  which  the  tumor  acted  as  a  ball 
valve,  causing  intermittent  obstruction.  There  is  no  treatment  for  intrahepatic 
adenoma,  but,  where  the  growth  occurs  in  the  gall-bladder,  it  can  be  removed. — 
Papilloma  has  also  been  found  in  the  gall-bladder  and  common  bile-duct.  In 
the  former  locality  it  is  rare,  exists  with  or  without  gall-stones,  and  gives  no 
special  signs;  in  the  latter  it  might  cause  obstruction. — Cysts — nmltiple,  single, 
and  echinococcus  cysts — ^may  also  be  found  in  the  bile-ducts.  The  multiple 
cysts  arise  in  the  bile  canals,  but  are  not  associated  with  obstruction.  While 
they  cause  absorption  of  the  liver  tissue,  they  give  rise  at  the  same  time  to  an 
enormous  increase  in  the  bulk  of  the  organ.  The  cause  of  these  tumOrs  is  not 
known;  they  are  generally  associated  with  cystic  disease  of  the  kidneys.  There 
is  no  jaundice,  nor  is  there  any  pain  or  other  symptom  except  great  enlargement 
of  the  liver.  These  tumors  are  never  diagnosed  and  are  of  no  sm-gical  interest. 
(Bland  Sutton.)  Solitary  cysts  growing  from  the  free  margin  of  the  liver,  have 
been  observed  in  women.  (Fig.  93.)  In  one  of  these  Bland  Sutton  found  in 
the  wall  loculi  lined  with  epithelium,  and  in  certain  parts  of  the  wall  he  found 
liver  tissue.  He  believes  that  these  cysts  are  due  to  dilatation  and  fusion  of  bile- 
ducts,  but  he  gives  no  explanation  as  to  the  cause  w^hich  led  to  their  production. 
The  treatment  is  evacuation  and  drainage,  or  excision. 

Echinococcus  cysts  in  rare  cases  press  on  the  ducts  and  produce  obstructive 
symptoms.  Occasionally  they  open  into  the  ducts,  and  the  vesicles  and  mem- 
brane are  forced  into  the  duodenum,  where  they  produce  obstructive  and  colicky 
symptoms.  Sometimes  echinococcus  cysts  rupture  into  the  gall-bladder,  or 
they  may  appear  primarily  in  this  organ. 

Malignant  Tumors. — The  most  common  malignant  tumor  is  cancer;  sar- 
coma is  rare.  Cancer  may  affect  the  gall-bladder  or  the  bile-ducts.  In  1,800' 
operations  performed  on  the  gall-bladder  and  duets.  Mayo  found  malignant 
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•disease  in  4  per  cent  of  the  cases.  In  75  per  cent  of  the  mahgnant  cases  the  gall- 
bladder was  the  part  affected,  and  in  only  5  per  cent  the  ducts.  Other  author- 
ities estimate  that  in  from  14  to  15  per  cent  of  the  malignant  cases  the  ducts  are 
affected.  The  proportion  of  primary  cases  of  cancer  in  the  gall-bladder  that 
are  associated  with  cholelithiasis  is  given  by  Courvoisier  as  88  per  cent,  by 
Siegert  as  95  per  cent,  and  by  Beadle  and  Musser  as  100  per  cent.  The  last 
two  observers  agree  that,  in  secondary  liver  cancers,  no  gall  stones  are  present. 
All  of  these  observations  point  strongly  to  cholelithiasis  as  a  precancerous  con- 


FiG.  93. — Section  of  a  Gall-BIadder  Affected  with  Cancer  and  Containing  Calculi.  The  illustration 
shows  at  the  same  time  the  manner  in  which  the  liver  is  infiltrated.  The  specimen  is  preserved  in  the 
Museum  of  St.  Bartholomew's  Hospital,  London,  England.      (From  Bland  Sutton.) 


dition,  and  this  is  further  borne  out  l:)}^  the  fact  that  75  per  cent  of  the 
cancer  cases  occur  in  women  in  whom  cholelithiasis  is  more  frequent.  (See 
also  page  248.) 

Seventy-five  per  cent  of  cases  of  malignancy,  as  already  stated,  are  in  the 
gall-bladder.  The  process  usually  begins  near  the  fundus,  but  may  begin  any- 
where, even  in  the  cystic  duct.  The  tumor  may  project  into  the  cavity  as  a 
fungating  gi'owth,  or  it  may  infiltrate  the  walls  of  the  bladder  and  spread  to  the 
contiguous  hepatic  tissue.  Often  it  is  difficult  to  tell  whether  the  tumor  is 
primary  in  the  liver  or  in  the  gall-bladder;  when  confined  to  the  fundus,  it 
may  grow  outward  and  produce  peritoneal  grafts.     Sometimes  the  thickened. 
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roughened  walls  of  the  gall-bladder  embrace  a  group  of  stones,  sometimes  a 
single  stone.  Bland  Sutton  reports  a  case  in  which  the  tumor  was  primary  in 
the  neck  of  the  gall-bladder  and  embraced  a  single  stone.  (Fig.  94.)  Infre- 
quently these  tliickened  and  contracted  gall-bladders  are  free  from  adhesions. 
Jaundice  begins  when  the  growth  spreads  to  the  hepatic^ and  common  ducts, 
and  ascites  is  a  late  manifestation  of  the  disease.  Involvement  of  the  lymph 
nodes  in  the  portal  fissiu-e  occurs  early. 

The  diagnosis  may  be  easy  or  difficult.  Usually  there  is  a  history  of  choleli- 
thiasis, but  frequently  the  symptoms  of  this  disease  have  long  been  held  in  abey- 
ance. Usually  there  is  an  easily  recognizable  tumor  in  the  gall-bladder  region. 
It  is  hard  and  painless,  and  frequently  the  adjacent  part  of  the  liver  may  feel 
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Fig.  94.— a  Gall-Bladder  with  Primary  Cancer  of  its  Neck  Extending  into  the  Cj^stic  Duct; 
a  gall-stone  is  embedded  in  tlie  growth.  Specimen  taken  from  a  man  aged  seventy  years,  and  pre- 
served in  tlie  Musemn  of  tlie  Charing  Cross  Hospital,  London,  England.     (From  Bland  Sutton.) 


hard  and  sometimes  nodular.  Jaundice  comes  on  late,  at  the  time  when  the 
hepatic  or  common  duct  is  involved;  it  is  persistent,  unchanging,  and  deeper 
in  color  than  the  jaundice  seen  in  gall-stones.  In  addition,  there  is  loss  of  weight 
and  strength — an  evident  cachexia.  Bland  Sutton  divides  these  cases  into  two 
classes:  in  one  there  is  observed,  clinically,  a  tumor  of  the  gall-bladder,  without 
any  acute  signs  of  cholecystitis,  but  with  obvious  cachexia;  in  the  second,  the 
symptoms  in  part  suggest  serious  disease  of  the  gall-bladder,  in  part  cancer  of 
the  liver.  In  the  latter  class  it  may  be  impossible  to  make  a  diagnosis  without 
exploration.  He  also  calls  attention  to  the  fact  that  all  hard  growths  of  the 
gall-bladder  are  not  of  a  cancerous  nature,  and  should  not  be  looked  upon  as 
incurable  until  after  a  thorough  exploration  has  been  made  and  the  beha\'ior 
of  the  growth  has  been  watched  for  some  time, — an  observation  which  is  con- 
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firmed  by  Mayo-Robson,  Abbe,  and  others  who  have  had  to  do  with  these 
growths. 

As  a  rule,  when  a  cancer  of  the  gall-bladder  has  been  diagnosed,  it  is  already 
beyond  surgical  relief.  When  the  growth  is  confined  to  the  gall-bladder  it 
should  be  excised  along  with  any  portion  of  contiguous  liver  tissue  which  has  a 
suspicious  appearance.  Mayo  states  that,  in  several  cases  whei'e  the  gall-bladder 
was  removed  for  thickening  supposed  to  be  inflammatory,  and  which  afterward 
turned  out  to  be  of  a  malignant  nature,  the  patients  were  found  to  be  well  after 
the  lapse  of  three  years,  while  none  of  the  individuals  in  whom  the  diagnosis  of 
cancer  was  made  at  the  time  of  operation  survived  more  than  one  year;  all  of 
which  strongly  suggests  the  precancerous  influence  of  gall-stones,  the  value  of  an 
early  diagnosis,  and  the  importance  of  cholecystectomy  in  any  case  in  which 
suspicious  circumstances  exist.  Contra-indications  to  a  radical  operation  are: 
involvement  of  the  hepatic  or  the  common  duct,  with  jaundice;  metastasis  in 
lymph  nodes  or  liver;  and  ascites  or  peritoneal  involvement. 

Cancer  of  the  common  and  the  hepatic  ducts  is  rare.  It  affects  the  common 
duct  most  frequently,  but  is  also  found  at  the  junction  of  the  hepatic,  cystic, 
and  common  ducts.  It  may  be  found  in  association  with  gall-stones,  but  usually 
is  not.  Robson,  however,  believes  that  the  irritation  caused  by  stones  which 
have  been  extruded  is  a  common  etiological  factor.  The  growth  is  small,  but 
the  obstruction  is  usually  complete,  producing  a  dilatation  of  the  intrahepatic 
ducts,  which  at  first  are  filled  with  bile,  later  with  a  mucous  fluid,  clear  or  bile- 
stained.  The  growth  is  hard  and  feels  and  cuts  like  tough  fibrous  tissue.  Under 
the  microscope  the  tissue  appears  to  be  composed  of  columnar  or  spheroidal- 
celled  epithelium,  and  in  some  specimens  the  tubular  arrangement  characteristic 
of  adenocarcinoma  is  apparent.  When  located  at  the  ampulla  and  arising  from 
the  epithelium  of  this  part  of  the  duct,  the  tumor  must  be  distinguished  both 
from  a  cancer  of  the  duct  just  above  the  ampulla  and  from  one  that  is  seated 
in  the  duodenal  mucous  membrane  in  close  proximity  to  the  ampulla.  (Bland 
Sutton.) 

The  symptoms  are  jaundice,  cachexia,  and  occasionally  tlilatation  of  the 
gall-bladder.  Jaundice  comes  early,  at  first  is  often  intermittent,  but  later  is 
constant.  Pain  is  a  varying  symptom.  In  some  cases  it  is  absent,  in  others 
there  are  attacks  resembling  those  of  biliary  colic.  Evidences  of  infection  are 
usually  absent;  sometimes,  however,  there  are  chills  and  fever. 

When  the  ampulla  is  involved  the  pancreatic  secretion  may  be  blocked, 
the  symptoms  then  being  identical  with  those  of  primary  carcinoma  of  the  head 
of  the  pancreas.  Other  conditions  with  which  it  might  be  confounded  are: 
cancer  of  the  duodenum  or  stomach,  invohang  the  terminations  of  the  ducts; 
a  gall-stone  impacted  in  the  ampulla;  or  indeed  any  obstruction  associated 
with  jaundice. 

The  treatment  is  difficult  to  carry  out  and  the  results  are  not  satisfactory. 
(See  Surgical  Treatment.)  Radical  measures  are:  excision,  with  reimplantation 
of  the  duct ;  or  end-to-end  anastomosis,  if  the  growth  is  supraduodenal ;  or  clos- 
ure of  the  duct  and  a  cholecystenterostomy.    When  the  common  duct  has  been 
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dilated  above  an  irremovable  tumor,  the  dilated  duct  and  the  duodenum  may 
be  united — choledochoduodenostomy.  When  the  hepatic  duct  is  obliterated 
and  the  gall-bladder  is  too  contracted,  a  portion  of  the  liver  surface  may  then 
be  denuded  so  as  to  lay  open  a  certain  number  of  bile-ducts,  and  to  the  edges 
of  this  exposed  area  the  borders  of  a  wound  in  the  jejunum  may  be  stitched — 
intrahepatic  cholangeo-enterostomy.     (Bland  Sutton.) 

Sarcoma  of  the  gall-bladder  is  rare  and  of  comparatively  little  surgical  im- 
portance. In  1889  Musser  found  but  thi-ee  reported  cases.  Since  then  others 
have  been  reported — one  of  the  spindle-celled  variety  by  Rolleston,  and  one 
specimen  of  melanotic  sarcoma  in  the  Hunterian  Museum,  referred  to  by  Robson. 

Surgical  Treatment  in  Diseases  of  the  Gall-Bladder  and  Bile-Ducts;  General 
Considerations. — The  indications  for  surgical  interference  in  diseases  of  the 
gall-bladder  and  bile  passages  are  fanly  definite.  In  certain  conditions — e.g., 
acute  cholecystitis  (calculous  or  otherwise),  empyema  of  the  gall-bladder, 
atropliied  gall-bladder  contracted  on  stones,  external  biliary  fistula,  enlarged 
gall-bladder  due  to  obstruction,  and  acute  cholangitis — no  doubt  exists  as  to 
what  should  be  done.  Clironic  pancreatitis  the  result  of  a  stone  impacted  in 
the  ampulla  cannot  reasonably  be  aided  by  anything  short  of  operative 
measures. 

Frequently  recmTing  attacks  of  biliary  colic  are  held  by  some  to  be  sufficient 
reason  for  resorting  to  operation.  Others  think  that  in  mild  cases  no  harm  can 
be  done  by  waiting.  It  must  be  remembered  that,  in  certain  cases,  the  first 
evidence  of  gall-stone  disease  will  be  a  severe  attack  characterized  by  fulmi- 
nating symptoms  that  end  in  peritonitis  and  often  in  death.  In  other  cases  a 
mild  attack  may  be  followed  by  one  of  great  severity.  The  conditions  have  by 
many  been  aptly  compared  to  those  observed  in  appendicitis.  Mayo  says  that  in 
gall-stone  disease  surgical  interference  should  be  instituted  as  soon  as  the  diag- 
nosis is  certain,  and  that  nearly  every  argument  used  for  early  operation  in 
appendicitis  applies  with  equal  force  to  biliary  calculi.  The  greatest  difficulty 
will  be  experienced  in  deciding  whether  or  not  to  operate  on  those  patients 
who  show  vague  symptoms,  usually  supposed  to  be  gastric;  but  this  is  more  a 
question  of  diagnosis  than  of  treatment.  This  comparison  with  appendicitis 
and  the  brilliant  results  of  operation  in  the  hands  of  experienced  surgeons 
may  lead  the  inexperienced  to  conclude  that  operations  on  the  gall-l^ladder 
and  ducts  ai"e  not  more  difficult  than  those  ordinarily  performed  on  the  ap- 
pendix— a  conclusion,  however,  not  justified  by  the  facts;  the  anatomical 
difficulties  alone  making  the  problem  one  of  much  greater  complexity. 

The  contra-incUcations  are  the  same  as  for  other  severe  operations;  special 
contra-indications  being  found  in  the  liability  to  hemorrhage,  wliich  occurs 
in  deep  jaundice,  particularly  when  the  jaundice  is  due  to  cancer.  In  the  latter 
disease,  even  were  there  no  jaundice,  the  reparative  processes  are  so  impaired 
and  the  tendency  to  healing  so  slight  that  operations  should  be  undertaken  only 
with  the  greatest  care,  and  frequently  not  at  all.  (See  page  255.)  \^'Tiere  this 
liability  to  hemorrhage  exists,  chloride  of  calcium,  lactate  of  calcium,  thyroid 
extract,  gelatin,  and  various  other  drugs  have  been  recommended,  but  their 
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reputed  good  effects  are  doubtful  or  at  least  not  certain.  Coagulability  tests 
also  are  not  to  be  wholly  depended  upon,  for  there  are  cases  in  which  the  coagu- 
lation takes  place  slowly,  and  yet  in  these  oozing  may  not  follow  division  of  the 
smaller  blood-vessels.  Mayo  says  that  in  deep  jaundice,  accompanied  by  pm- 
puric  spots, — conditions  which  show  that  the  blood  cannot  be  maintained  in 
the  uninjured  vessels, — operations  should  not,  generally  speaking,  be  under- 
taken. 

Technique  of  the  Operation. — Preparation  of  the  Patient.— The  patient  should 
be  prepared  as  for  any  severe  abdominal  operation.  Special  mention,  however, 
may  be  made  of  the  following  details: — (1)  As  regards  the  choice  of  a  cathartic 
to  be  administered  as  a  preliminary  measm'e,  many  prefer  castor  oil  to  other 
laxatives,  because  its  use  is  attended  wdth  less  tendency  to  the  drainage  of 
large  amounts  of  serum.  (2)  Because  of  the  special  tendency  to  parotitis, 
Bland  Sutton  ad\'ises  thorough  cleansing  of  the  mouth  before  operation. 
(3)  Vomiting  should  be  treated  by  thorough  gastric  lavage.  (4)  The  skin 
should  be  prepared  in  the  usual  way,  but  with  exceptional  care.  If  any  pus- 
tules are  present,  or  if,  as  is  frecjuently  the  case,  the  skin  has  been  damaged 
by  heat,  cold,  or  other  local  irritant,  it  should  be  thoroughly  painted  with 
tincture  of  iodine. 

Position  of  the  Patient.  (Fig.  95.) — The  patient  should  be  placed  on  the 
back  and  the  lower  chest  should  be  raised  in  such  a  way  as  to  permit  the  intes- 
tines to  fall  away  from  the  visceral  aspect  of  the  liver.  This  was  first  recom- 
mended by  Elliot,  of  Boston.*  It  may  be  accomplished  by  the  use  of  a 
sandbag  (twenty-four  inches  long  and  from  sixteen  to  eighteen  inches  in  cir- 
cumference), by  an  air  cushion,  like  the  Edebohls  kidney  cushion  and  of 
similar  cUmensions,  or  by  a  table  with  a  narrow,  adjustable  bridge  like  the  kid- 
ney bridge,  but  placed  nearer  the  head  of  the  table.  The  sand  bag  is  uncom- 
fortable if  put  in  place  before  the  anaesthetic  is  administered;  if  placed  or  changed 
afterward,  it  distm'bs  the  arrangements  for  asepsis  and  cannot  be  reduced  in 
size  to  such  a  degree  as  to  permit  the  placing  of  the  final  sutures.  The  air 
cushion  is  not  so  uncomfortable;  its  level  may  be  changed  by  pulling  the  patient 
up  or  do^^ai,  and  it  may  readily  be  emptied  to  a  degree  sufficient  to  permit 
suturing.  The  adjustable  table  (Fig.  95),  if  at  hand,  meets  all  requirements. 
The  arms  should  be  placed  on  the  table  beside  the  trunk  and  not  folded  on  the 
chest,  where  the  elbows  interfere  with  the  field  of  operation. 

Choice  of  an  Anaesthetic. — Mayo  prefers  the  open-drop  method  of  ether 
anaesthesia;  Bland  Sutton  begins  with  nitrous  oxide,  continues  with  ether,  and 
then  judiciously  maintains  the  anaesthesia  with  chloroform.  Many  operators 
begin  with  nitrous  oxide  and  continue  with  ether.  AMiatever  method  is  decided 
upon,  an  experienced  anaesthetist  should  be  employed.  Mayo  cautions  against 
attempting  to  force  the  ansesthetic  to  the  point  of  suppressing  the  respiratory 
grunt  due  to  spasm  of  the  diaphragm. 

Local  ana'sthesia  may  be  employed  with  great  satisfaction  for  simply  exposing 
and  opening  the  gall-bladder.     In  our  work  at  St.  Vincent's  Hospital,  cases  of 
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cholecystitis,  with  or  without  cholehtMasis,  are  frequently  admittetl  in  a  con- 
dition wliich  prohibits  the  employment  of  a  general  anaesthetic. 

Instruments  Required. — Only  a  few  special  instruments  are  necessary. 
For  retraction  of  the  margins  of  the  wound,  the  hand  of  a  trained  assistant  is 
best;  but  where  tliis  takes  up  too  much  room,  and  especially  in  exposure  of  the 
deep  ducts,  a  right-angled  retractor,  with  adjustable  blades  of  different  lengths 
and  widths,  will  be  found  useful.  Artery  clamps  with  long  handles,  and  at 
least  two  or  three  with  cm'ved  blades  like  the  Carmalt  clamp,  should  also  be  at 
hand.  A  slight  shoulder  on  the  convex  side  of  the  blades  near  the  point,  for 
the  purpose  of  holding  the  ligature  while  the  first  knot  is  being  tightened,  adds 
to  the  efficiency  of  the  clamp.  For  aspirating  the  gall-bladder,  an  aspirator 
with  a  large  needle  and  a  two-way  stopcock  is  essential.     Several  full-curved, 


Fig.  9.5. — Adjustable  Operating  Table,  with  a  Mechanical  Contrivance  for  Causing  the  Abdominal 
Portion  of  the  Trunk  to  Arch  Upward  in  Varj-ing  Degrees.      (After  the  Mayos. ) 


small  but  strong  needles,  with  a  long-handled  needle-holder,  gall-stone  forceps 
and  scoops,  probes,  and  grooved  directors  are  also  necessary. 

Incisions. — ^The  vertical  incision  tlirough  the  right  rectus  is  the  most  useful. 
Ordinarily  it  is  made  at  the  junction  of  the  inner  and  outer  thu'ds  of  the  muscle, 
but  this  should  be  determined  to  some  extent  l)y  the  location  of  the  gall-bladder 
— that  is,  by  its  distance  from  the  mesial  line,  which  should  be  determined  as 
nearly  as  possible  beforehand.  Thus,  where  a  large  Riedel's  lobe  is  present, 
the  gall-bladder  may  be  much  nearer  than  normal  to  the  median  line.  The 
vertical  position  and  the  length  of  the  incision  will  vary  in  different  cases.  Thus, 
under  the  impression  that  a  hardened  rounded  part  of  the  liver  is  the  gall-bladder, 
one  may  place  the  vertical  incision  with  its  centre  over  the  latter,  and  then  later 
find  the  upper  part  of  this  incision  to  be  useless.  In  doubtful  cases  it  is 
wiser  to  make  only  a  part  of  the  vertical  incision  at  first,  as  it  is  easy  to  extend 
it  up  or  down  after  the  true  level  of  the  gall-bladder  has  been  ascertained.     Its 
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length  too  will  vary  with  the  requirements  of  each  case.  Ordinarily  it  should 
measure  about  four  inches.  If  the  deep  ducts  are  to  be  explored,  it  must  be 
long  enough  to  admit  the  hand ;  if  it  is  too  long,  it  will  give  trouble  by  permitting 
the  intestines  to  crowd  out  at  its  lower  end.  If,  after  the  vertical  incision  is 
made,  it  is  found  that  more  room  is  needed  in  an  upward  and  inward  direction, 
this  may  be  obtained  by  cutting  the  muscle  obliquely,  in  a  direction  parallel 
with  the  costal  margin  (Fig.  96), — a  modification  recommended  by  Bevan  and 
Mayo-Robson.  In  making  this  the  operator  should  cut  the  fascia  far  enough 
away  from  the  cartilages  to  ])ermit  of  easy  suturing.  If  the  additional  room 
is  needed  in  a  downward  and  outward  direction,  a  similar  incision  may  be  carried 
outward  from  the  lower  end  of  the  vertical  portion.     (Fig.   97.)     Weir  has 


Fig.  96. — Mavo-Robson's  Incision. 


Fig.  97 


-Bevan's  Incision. 


suggested  *  that  this  room  may  be  gained  by  cutting  the  sheath  of  the  rectus, 
while  leaving  the  fibres  intact. 

Kocher's  incision  lies  parallel  with  the  costal  margin.  (Fig.  98.)  It  may, 
in  a  few  cases,  permit  free  access  to  the  gall-bladder,  but  it  does  not  expose  the 
ducts  as  well  as  do  the  incisions  described.  Besides,  because  of  the  free  division 
of  the  muscular  fibres,  it  is  more  likely  to  be  followed  by  hernia. 

Kehi-'s  incision,  a  vertical  one,  is  unnecessarily  long;  its  lower  ])art  being 
of  little  advantage. 

Packing. — After  the  edges  of  the  incision  have  been  pulled  apart  sufficiently, 
the  operative  field  should  be  carefully  walled  off  by  pads  with  tapes  attached,  one 
or  more  being  placed  deeply  behind  the  liver  and  in  front  of  the  kidney,  and 
another  at  the  lower  angle  to  prevent  escape  of  the  colon  and  small  intestines. 
Frequently  a  third  is  needed  at  the  outer  part  of  Morrison's  space  and  sometimes 
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a  fom-th  on  the  mesial  aspect  of  the  wound,  to  restrain  the  stomach.  This 
latter  pad  may  have  to  be  removed  dming  the  operation.  After  exploration 
has  been  finished,  additional  pads  may  be  placed  in  the  depths  of  the  wound 
to  absorb  the  blood  or  other  fluids  which  may  escape;  they  may  be  so  arranged 
as  to  close  the  foramen  of  Winslow. 

Adhesions  and  Fistula. — Before  the  gall-bladder  and  ducts  can  be  thoroughly 
exposed,  it  is  often  necessary  to  separate  adhesions,  and  sometimes  these  are 
so    dense  as  ahnost   to  discourage  the   operator.      Careful,    persistent   effort, 

however,  will  usually  overcome  the  diffi- 
culty. In  making  this  separation,  the 
surgeon  should  keep  in  mind  the  possible 
existence  of  a  fistula,  and  if  one  is  found 
it  should  be  properly  closed.  Minute 
fistulas  have  escaped  the  attention  of  oper- 
ators and  have  caused  death.  Further, 
if  a  severe  infection  exists,  the  separation 
of  adhesions  ma}'^  set  up  a  peritonitis; 
in  these  cases,  therefore,  it  is  wise  to 
drain  the  gall-bladder  with  the  least  pos- 
sible trauma,  the  completion  of  the 
oj^eration  being  deferred  until  the  in- 
flammation subsides.  Serious  bleeding  is 
seldom  encountered  during  the  separa- 
tion of  adhesions;  but  if  it  is,  the  more 
conspicuous  points  should  be  caught  and 
tied.  Oozing  is  controlled  by  packing 
during  the  operation,  and  the  field 
should  again  be  inspected  before  the  final  steps  are  taken. 

Exploring. — ^When  adhesions,  if  any  exist,  have  been  removed,  the  biliary 
passages  should  be  carefully  explored.  The  size  and  degree  of  tension  of  the  gall- 
bladder should  be  noted,  and  an  attempt  made  to  ascertain  whether  or  not  it 
contains  stones.  Often  the  gall-bladder  is  so  enlarged  as  to  interfere  with  further 
exploration,  and  in  that  event  its  contents  must  be  as])irated  before  the  examina- 
tion may  proceed.  (See  page  262.)  The  cystic  duct  should  next  be  explored, 
and,  if  it  contains  a  stone,  gentle  efforts  should  be  made  to  press  it  back  into 
the  gall-bladder  before  an  opening  is  made  in  the  latt(>r.  Care  should  also  be 
taken  at  all  stages  of  the  exploration  or  operation  not  to  permit  a  stone  to  escape 
into  the  hepatic  duct,  where  it  may  elude  further  attempts  at  capture,  and  thus, 
to  some  extent,  mar  the  completeness  of  the  operation.  In  exploring  the  hepatic 
duct  and  the  upper  part  of  the  common  duct,  the  finger  should,  and  usually  can, 
be  passed  into  the  foramen  of  Winslow,  and  the  ducts  grasped  between  the  finger 
and  thumb.  The  remainder  of  the  common  duct  must  be  investigated  by 
grasping  the  duodenum  and  duct  at  the  same  time.  AVhen  adhesions  interfere 
with  exploration  of  the  terminal  segment  of  the  common  duct.  Bland  Sutton 
recommends  tearing  tlu-ough  the  gastro-hepatic  omentum  and  entering  the 


Fig.  98. — Kocher's  Incision. 
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lesser  sac  of  the  peritoneum.  This  procedure,  however,  is  not  often  necessary. 
Attention  should  be  also  given  to  the  head  of  the  pancreas,  to  the  pylorus,  and 
to  the  liver  itself.  Enlarged  lymph  nodes  will  sometimes  convey  the  sensa- 
tion of  soft  stones,  and,  in  order  to  differentiate  between  the  two,  it  is  neces- 
sary to  consider  the  obstructive  symptoms  which  have  existed,  or  even  to  ex- 
pose the  nodes.  It  must  also  be  remembered  that  enlarged  lymph  nodes  have 
caused  obstruction. 

Rotating  the  Liver.^ — This  manipulation,  recommended  b}'  Robson,  should 
sometimes  be  performed  before  exploration  and  always  before  operating.  It 
is  accomplished  by  juilling  down  the  right  lobe  of  the  li^'er,  the  organ  being- 
held  with  gauze  pads  and  rotated  so  that  the  \dsceral  surface  is  turned  forward 
and  the  ducts  brought  much  nearer  the  surface.  This  procedure  is  one  of 
gi-eat  importance,  as  it  adds  materially  to  the  ease  and  safety  of  subsequent 
manipulations.  It  is  perhaps  not  putting  it  too  strongly  to  say  that  not  a 
single  vessel  should  be  divided,  unless  it  is  so  accessible  as  to  be  easily  controlled, 
— a  condition  often  not  possible  without  this  preliminary  rotation. 

Drainage. — For  draining  the  gall-bladder  a  stiff"  rubber  tube,  one-quarter 
of  an  inch  in  diameter,  wrapped  in  four  thicknesses  of  iodoform  gauze,  and 
covered  with  rubber  tissue  in  the  manner  suggested  by  the  Mayos,  is  the  best. 
It  is  secured  in  the  fundus  of  the  gall-bladder  by  a  purse-string  suture  of  catgut, 
which  passes  through  its  gauze  wTappings  and  may  be  drawn  tight  enough 
to  prevent  bile  leakage  without  constricting  the  lumen  of  the  tube.  If  the 
patient  is  restless,  the  tube  may  be  further  secured  by  a  stitch  in  the  skin,  which 
— to  prevent  leakage  at  this  }3oint — should  be  placed  with  care,  a  suture  larger 
than  the  needle  being  used  for  the  j)urpose.     (Fig.  99.) 

Drainage  of  the  common  duct  may  be  managed  by  cutting  two  holes  opposite 
each  other  near  the  end  of  the  tube,  and  sewing  the  latter  into  the  opening 
of  the  duct  by  a  purse-string  sutm-e,  which  also  passes,  at  one  point  at  least, 
through  the  tube.  This  permits  bile  to  flow  into  the  duodenum  while  at  the 
same  time  it  prevents  tension.  It  may  be  removed  after  a  few  days,  by  which 
time  the  catgut  will  have  been  absorbed  and  adhesions  will  have  formed  a  sinus. 
Drainage  may  be  continued,  as  long  thereafter  as  necessary,  by  a  wick  or  a 
smaller  tube  passed  into  the  sinus. 

Drainage  from  the  patulous  stump  of  a  cystic  duct  after  cholecystectomy 
may  be  managed  in  the  same  way  (i.e.,  secm-ing  the  tube  by  a  pm'se-string 
suture),  but  sometimes  the  stump  is  long  enough  to  permit  the  use  of  a  cir- 
cular ligature ;  a  single  suture  being  passed  afterward  tlirough  the  tube  and  the 
cut  edge  of  the  duct.  These  drains  are  needed  only  in  septic  conditions  of 
the  ducts. 

For  draining  the  adjacent  area  of  blood  and  serum  and  pro\'iding  against 
possible  leakage,  a  split  rubber  tube  with  a  wdck  of  iodoform  gauze,  a  cigarette 
drain,  or  a  rubber  tul^e  with  lateral  openings  may  be  used.  Their  presence  does 
not  interfere  in  any  way  with  the  subsequent  healing.  All  tubes  so  placed 
should  be  secured  by  an  absorbable  suture,  which  prevents  then*  immediate 
displacement,  but  later  ])ermits  their  removal. 
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Gauze  packing  may  sometimes  be  required  for  controlling  oozing;  it  should 
be  placed  with  care,  particularly  in  the  bottom  of  Rutherford  Morrison's  space, 
and  should  be  so  arranged  as  to  close  the  foramen  of  Winslow  and  not  to  ob- 
struct the  colon  or  the  duodenum.  It  is  wisest  to  place  a  rubber  ch-ain  at  the 
same  time.  When  cbainage  is  provided  for  bile,  the  ch'essings  may  be  kept  clean 
by  interposing  a  short  glass  tube  between  the  drain  and  a  second  piece  of 
tubing,  tlirough  which  the  fluid  may  be  carried  out  thi-ough  the  cbessings  to  a 
bottle  at  the  side  of  the  bed,  or  to  a  flask  properly  arranged  in  the  di-essings. 

Preventing  Adhesions. — Before  the  abdominal  cavity  is  closed,  the  \'iscera 
should  be  rearranged  in  their  natural  ])osition.  Adhesions  of  the  stomach 
.and  duodenum  to  the  denuded  surfaces  should  be  prevented  by  placing  the 
■colon  and  ui)per  edge  of  the  great  omentum  between  these  surfaces  and  the 
"viscera  in  question,  and  maintaining  them  there  if  necessary  by  sutm'es,  (The 
Mayos.)  In  wide  denudations  the  lower  edge  of  the  great  omentum  might  be 
thus  utilized. 

Suturing. — Before  any  sutures  are  a])plicd,  the  support  should  l^e  removed 
from  the  j^atient's  back  to  relax  the  a]:)dominal  wall.  Layer  suturing  is  probably 
the  l:)est,  but  it  is  difficult  to  secure  the  peritoneum  independently,  because  of  its 
friability  and  its  intimate  attachment  to  the  posterior  sheath  of  the  rectus. 
These  two  layers,  therefore,  are  taken  together  with  a  running  suture  of  catgut, 
and  tliis  suture  must  be  applied  witli  care,  because,  owing  to  the  fact  that  the 
fibres  of  the  sheath  are  mostly  horizontal,  it  tears  out  easily.  The  anterior 
layer  of  the  rectus  sheath  is  next  closed  in  the  same  way.  Silkworm-gut  or  silk 
suture-;  are  finally  used  for  the  skin,  all  the  layers  being  closed  up  to  the  tube. 
If  the  tube  does  not  emerge  at  the  upper  angle  of  the  wound,  closure  must 
be  made  above  and  below  the  tube. 

Some  operators  supplement  this  layer  suture  by  figure-of-eight  sutures 
passed  tlu-ough  the  skin  and  the  anterior  layer  of  the  rectus;  others  close  the 
opening  by  a  single  layer  of  sutui-es  passing  through  the  entire  thickness  of  the 
abdominal  wall. 

Individual  Operations  on  the  Gall-BIadder  and  the  Cystic  Duct. — The  op- 
erations here  referred  to  bear  the  following  names :  Cholecystostomy — the  mak- 
ing and  maintaining  of  an  opening  in  the  gall-bladder;  cholecystectomy — the 
complete  operative  removal  of  the  gall-bladder;  choice ystendysis — incision  of 
the  gall-bladder,  renewal  of  any  stones  that  may  be  present,  closure  of  the 
opening,  return  of  the  viscus  to  the  al^dominal  ca\dty,  and  closure  of  the  outside 
wound  without  drainage ;  cholecystenterostomy — the  making  of  an  anastomosis 
between  the  gall-bladder  and  some  part  of  the  alimentary  canal ;  and  cholecyst- 
duodenostomy — the  making  of  an  anastomosis  between  the  gall-bladder  and 
the  duodenum. 

Cholecystostomy. — This  o]:)eration  (Figs.  99  and  100)  is  performed  by  the 
Mayos  in  the  following  manner: — ^The  fundus  of  the  gall-bladder  is  well  exposed 
(care  being  exercised  in  separating  adhesions  and  in  detecting  fistulse,  as  already 
described  on  page  212)  and  is  brought  into  the  wound.  If  stones  are  found 
lodged  in  the  pelvis  of  the  organ  or  in  the  cystic  duct,  an  attempt  is  made  to 
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force  them  gently  back  into  the  bladder  before  the  latter  is  opened.  Then  the 
bladder  is  aspirated,  a  syringe  with  a  large  needle  and  a  two-way  stopcock 
being  used  for  tliis  piu'pose.  Care  is  taken  to  prevent  leakage  beside  the  needle 
and  to  protect  the  neighboring  parts  against  such  an  occurrence  by  gauze 
packing.  After  the  bladder  has  been  evacuated  as  completely  as  possible, 
it  is  opened,  the  remaining  fluid  is  wiped  out  with  small  wipes  or  strips  of 
narrow  gauze,  and  the  stones  are  removed  by  forceps  or  with  the  scoop.  For 
removal  of  the  cholesterin  paste,  the  scoop  or  spoon  is  necessary.  To  make 
sure  that  all  of  the  stones  have  been  removed,  the  finger  should  be  passed  into 
the  gall-bladder.  It  is  also  essential  to  make  certain  that  the  cystic  duct  is 
free  from  obstruction,  a  fact  which  will  be  made  evident  by  the  free  flow  of 
freshly  secreted  bile.  The  cbainage  tube  wrapped  with  gauze  and  rubber  tissue 
is  now  placed  in  the  opening  in  the  gall-bladder,  and  a  purse-string  suture  is 
inserted  at  a  distance  of  one-third  of  an  inch  from  the  edge  of  the  opening  in  the 


Fig.  99. — Placing  the  Drain  in  Cholec3-stostoni\-.     (After  Mayo.) 

fundus.  (Fig.  99.)  This  suture  includes  the  entire  thickness  of  the  gall- 
l:)ladder  and  also  transfixes  the  gauze  wrapping  of  the  tube  at  one  or  more 
points.  The  edges  of  the  wound  are  then  inverted  and,  when  the  suture  is 
tightened,  the  serous  surfaces  are  in  opposition  to  the  rubber  tissue.  A  second 
suture,  inverting  more  of  the  gall-bladder,  may  be  placed  in  a  similar  manner, 
but  it  is  not  essential  that  this  shall  transfix  the  gauze  wrappings.  The  gall- 
bladder is  then  fixed  to  the  peritoneum  at  the  upper  angle  of  the  wound  by 
about  two  stitches  on  each  side;  in  some  cases  it  is  convenient  to  anchor  the 
gall-bladder  at  a  lower  point  in  the  wound.  The  purse-string  sutures  in  the 
gall-bladder  become  absorbed  in  a  few  days,  early  enough  to  permit  the  removal 
of  the  drain,  which  may  be  done  at  the  end  of  eight  or  ten  days.  Follo^^^ng  this 
removal  the  peritoneal  surfaces  come  in  contact  with  one  another  and  the  sinus 
soon  closes,  unless  stones  have  been  left  in  the  gall-bladder  or  unless  there 
is  occlusion  of  the  cystic  duct. 
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When  a  stone  in  the  neck  of  the  gall-bladder  has  resisted  removal  by  manipu- 
lation, it  may  be  extracted  tlirough  an  incision  made  over  the  stone,  which 
incision  may  afterward  be  closed  by  sutm-es  or  left  open.  In  either  event,  if 
it  is  necessary  to  save  the  gall-bladder,  gauze  may  be  packed  around  the  tube 
in  such  a  manner  as  to  prevent  all  soiling  of  the  peritoneum.  (See  page  212.) 
Usually  such  a  tightly  impacted  stone  will  be  found  to  occupy  a  loculus  of  a 
contracted  gall-bladder,  and  the  walls  of  the  viscus  are  then  in  such  a  seriously 
damaged  state  that  cholecystectomy  is  the  only  proper  procedure.  The  same 
is  true  of  a  stone  held  firmly  in  the  cystic  duct;  it  should  never  be  crushed  for 
fear  that  the  debris  will  serve  as  nuclei  for  further  stones,  but  it  may  be  removed 
tlu'ough  an  incision — cysticotomy — followed  by  suturing  and  cholecystostomy. 
Usually,   however,   cholecystectomy  is  indicated. 

There  are  several  variations  from  the  course  here  described,  (a)  If  it  is 
necessary  to  save  a  short  sln-unken  gall-bladder,  the  tube  may  be  held  by  a 
purse-string  sutm-e,  which  does  not  attempt  to  invert  the  gall-bladder;  then 
four  pieces  of  gauze  (two  inches  wide)  are  attached  to  the  gall-bladder  on  its  four 
sides,  each  by  a  suture  which  catches  the  gauze  one  inch  from  its  end  and  the 


Fig.  100. — Placing  of  the  Drain  in  Cholecystostoraj'  Completed,      (.\fter  Mayo.) 

gall-bladder  close  to  its  cut  edge.  The  free  portions  of  the  deep  ends  of  the 
gauze  are  then  packed  carefully  around  the  tube  and  bladder,  and  the  other 
extremities  are  brought  out  of  the  abdominal  incision  and  arranged  in  such  a 
manner  as  to  smTound  the  tube.  This  manceuvre,  as  described  by  the  Mayos, 
is  valuable,  and  may  be  applied  to  dizains  elsewhere  in  the  biliary  canals,  or 
indeed  in  any  part  of  the  abdomen. 

(6)  If  the  gall-bladder  is  adherent  to  the  abdominal  wall,  it  may  be  opened 
and  drained  through  the  adherent  area  without  invading  the  peritoneal  ca\'ity. 

(c)  If  the  gall-bladder  is  located  at  some  point  away  from  its  normal  position, 
it  may  be  drained  through  the  loin.  Some  sm-geons  believe  that  this  affords 
much  more  effective  drainage,  and  they  frequently  adopt  this  route. 

(d)  When  a  doubt  exists  as  to  the  extent  and  degree  of  Airulence  of  the 
infection,  the  gall-l^ladder  may  be  fixed  to  the  external  layer  of  the  rectus  sheath ; 
this  wound  closes  less  rapidly  and,  if  further  trouble  occurs,  the  infection  will 
be  guided  to  the  surface. 

Cholecystectomy.  (Figs.  101  and  102.) — The  incision,  the  separation  of  adhe- 
sions, the  rotation  of  the  liver,  the  protection  of  the  peritoneum,  and  the  expo- 
sure of  the  gall-bladder  and  ducts  are  the  same  in  this  as  in  the  preceding  opera- 
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tion.  When  these  steps  have  been  taken  a  ring  forceps  is  placed  on  the  fundus 
of  the  gall-bladder,  so  as  to  straighten  out  this  viscus  and  the  cystic  duct  and 
thus  definitel}^  expose  the  latter.  (If  the  gall-bladder  is  distended  its  contents- 
should  be  evacuated;  if  there  is  a  stone  in  the  pelvis  or  the  cystic  duct,  it  should,  if 
possible,  be  gently  pressed  back  into  the  gall-bladder.)  When  the  cystic  duct  is 
exposed,  a  ring  forceps  is  placed  on  the  pelvis,  the  peritoneum  around  the  cystic 


Fig.  101. — Cholecystectomy;  First  Stage  of  the  Operation.     The  peritoneum  has  been  separated  from 
the  cystic  duct  and  two  clamps  have  been  applied,  preparatory  to  dividing  the  duct.       ((Original.) 


duct  is  divided,  and  by  blunt  dissection  the  duct  is  thoroughly  exposed.  Two 
clamps  are  then  placed  on  the  duct,  both  of  them  beyond  the  impacted  stone, 
if  one  is  present,  and  the  duct  is  di^dded  between  the  two.  The  peritoneum  is 
now  cut  on  both  sides  of  the  gall-bladder  from  the  severed  end  of  the  duct  to  the. 
fundus,  so  as  to  leave  flaps,  and,  by  gentle  retraction  on  the  forceps  placed  on 
the  gall-bladder  end  of  the  duct,  the  artery  is  exposed  and  secured.  Continued 
traction,  combined  with  blunt  dissection  by  means  of  the  finger,  further  separates 
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the  gall-bladder  from  the  liver.  When  this  separation  has  been  carried  to  a  point 
near  the  fundus,  the  vessel  may  be  left  as  a  tractor  for  steadying  the  liver. 
The  deep  end  of  the  duct  is  then  secured  by  a  catgut  ligature.  The  two 
peritoneal  flaps  are  stitched  together  from  below  upward,  the  separation  of 
the  gall-bladder  is  continued  in  the  same  way  until  completed,  and  then  the 
stitching  of  the  pei'itoneal  flaps  is  finished,  the  denuded  surface  of  the  liver  thus 
being  completely  covered.     A  tube  drain  is  stitched  to  the  duct  in  the  vicinitv 


l"iG.  102. — Cholecystectomy.  The  (U.stal  portion  of  the  cystic  duct  is  tied,  the  proximal  portion 
together  with  the  gall-bladder  being  lifted  out  of  its  peritoneal  coat.  Gauze  is  placed  at  the  lower 
angle  of  the  wound,  for  the  purpose  of  restraining  the  intestines,  and  in  the  bottom  of  the  wound  between 
the  liver  and  the  duodenum.      This  figure  also  shows  the  pouch  of  Rutherford  Morrison.      (Original.) 


of  its  cut  end  by  jmssing  a  stitch  through  the  peritoneum.  Some  surgeons  omit 
the  placing  of  this  drain,  but  leakage  has  occured  from  the  cut  end  of  the 
cystic  duct  after  several  days.  The  tube,  however,  may  be  removed  at  the  end 
of  from  six  to  eight  days,  for  by  that  time  there  will  have  been  formed  a 
peritoneal  sinus  which  will  serve,  for  several  days  longer,  to  conduct  any  leak- 
age to  the  surface. 
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Modifications  of  the  Steps  of  the  Operation. — The  gall-bladder  may  be  freed 
from  its  connections  by  beginning  the  work  of  separation  at  the  finidus  and 
continuing  it  inward  to  the  point  where  the  viscus  contracts  into  the  duct,  the 
finger  being  jilaced  in  the  opened  gall-bladder  as  a  guide.  This  is  particidarly 
necessary  when  the  cystic  duct  is  dilated,  and  may  help  the  surgeon  to  avoid 
transfixing  a  dilated  duct  when  the  ligature  is  passed  around  it.  This  method 
is  also  advisable  in  cases  in  which  dense  adhesions  around  the  neck  of  the  gall- 
bladder make  it  difficult  of  recognition. 

Splitting  the  i)eritoneal  coat  and  removing  only  the  mucous  coat  of  the 
gall-bladder  is  a  refinement  that  adds  to  the  difficulty  without  accomplishing 
anj'thing  else. 

When  it  seems  wise,  after  cholecystectom}',  to  provide  l)ile  drainage,  a 
tube  may  be  stitched  into  the  open  end  of  the  cystic  duct;  or,  if  the  stump  of 
the  duct  is  long  enough,  it  may  be  secured  by  a  ligature  and  stitch;  if  leakage 
is  likely  to  occur,  it  may  be  provided  for  by  a  gauze  packing  properl}^  arranged. 
(See  page  212.)  In  the  course  of  ten  or  twelve  days  the  tube  may  be  removed, 
and,  if  the  common  duct  is  free,  bile  soon  ceases  to  flow  and  the  sinus  closes. 

The  Mayos  split  the  end  of  the  cystic  duct  and  secure  the  tube  in  position 
by  stitches  placed  one  on  each  side.  Others  introduce  the  tube  directly,  dilating 
the  duct  for  this  purpose  if  necessary. 

The  control  of  hemorrhage  is  not  difficult,  as  a  rule.  The  essential  feature 
is  to  expose  the  parts  so  freely  that  clamping  and  ligature  of  all  bleeding  points 
may  readily  be  accomplished.  The  cystic  artery,  secured  in  the  manner  already 
described,  is  the  only  vessel  that  is  likely  to  bleed.  Sometimes  the  tissues  are 
so  friable  that  it  is  difficult  to  render  the  artery  secure.  In  these  cases  clamps 
should  be  placed  on  the  duct  and  artery  and  left  in  place  for  forty-eight  hours. 
They  should  be  unlocked  six  hours  before  removal,  for  fear  of  tearing  off  that 
portion  of  the  tissues  which  is  embedded  in  their  grasp.  By  surrounding  their 
shanks  with  gauze,  excellent  drainage  is  afforded.  The  gauze  should  not  be 
removed  for  several  days  after  the  removal  of  the  forceps.  (The  Mayos.)  The 
venous  oozing  of  the  liver  is  rarely  difficult  of  control,  and,  as  a  rule,  yields  to 
pressure  of  small  pads  of  gauze  wrung  out  of  hot  saline  solution.  If  this  fails, 
deep  stitches  may  be  inserted  into  the  liver  with  a  non-cutting  needle,  and  the 
two  cut  surfaces  of  the  organ  brought  together :  or,  in  severe  cases,  gauze  properly 
arranged  for  later  removal,  may  be  compressed  against  the  bleeding  surface  by 
these  sutures. 

In  cholecystectom}'  for  cancer  of  the  gall-bladder,  a  ^"-sha})ed  piece  of  the 
liver  should  be  removed  with  the  gall-bladder  (cholecystectomy  with  partial 
hepatectomy)  and  the  bleeding  controlled  as  after  cholecystectomy. 

In  hydrops  of  the  gall-bladder  Bland  Sutton  advises  remo^dng  in  the  same 
way  the  thin  strip  of  liver  which  spreads  over  the  gall-bladder. 

Indications  for  and  against  Cholecystostomy  and  Cholecystectomy. — 
Surgeons  are  not  all  agreed  as  to  what  shall  be  the  choice  between  these  two 
operations  in  every  case.  For  cholecystostomy  it  may  be  urged  that  it  is 
the    simpler    of    the  two.  and  that  it  may  be    performed  (under  local  anaes- 
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thesia,  if  thought  best)  in  urgent  cases, — cases  in  which  immediate  drainage  is; 
necessary.  In  the  hands  of  the  Mayos  it  has  a  mortahty  of  one  and  a  half 
per  cent,  and,  according  to  them,  is  indicated  in  the  following  conditions: 
(a)  in  all  cases  of  infection  where  the  gall-bladder  does  not  show  serious 
changes  and  the  cystic  duct  is  free;  (6)  in  all  cases  of  infection  of  the  in- 
trahepatic ducts  where  the  cystic  duct  is  free,  as  the  best  method  of  securing 
tlrainage ;  (c)  in  gall-stones  of  the  common  duct  where  there  is  a  strong  probabil- 
ity that  the  stones  will  re-form  (the  gall-bladder  being  left  as  a  guide  to 
the  deep  ducts  in  possible  future  operations);  (d)  in  permanent  obstruction 
of  the  common  duct — e.g.,  b}'  cancer  of  the  head  of  the  pancreas, — for  perma- 
nent bile  drainage ;  (e)  in  benign  stenosis  of  the  common  duct  (present  or  pro- 
spective), in  preference  to  cholecystenterostom}-;  (/)  in  urgent  cases  as  a  tem- 
porary expedient,  which  may,  however,  prove  to  be  permanent;  and  (g)  in 
cases  of  external  biliary  fistula,  in  which  the  opening  is  enlarged  and  the  surgeon 
merely  improves  the  cholecystostomy  already  joerformed  by  Nature. 

Against  the  operation  (cholecystostomy)  the  following  objections  have  been 
lu-ged:  (a)  liability  to  persistent  fistula  (tliis  is  likely  to  arise  only  when  a 
stone  in  the  cystic  or  the  common  duct  has  been  overlooked,  or  when  one  or 
the  other  of  these  ducts  is  obstructed  thi'ough  the  operation  of  some  other 
cause) ;  (b)  the  recurrence  of  gall-stones  in  the  gall-bladder  (this  occmTed  in 
only  one  of  twelve  hundred  cases  operated  on  by  the  Mayos) ;  and  (c)  the  oc- 
cm-rence  of  carcinoma  in  the  diseased  gall-bladder  (tliis  is  unlikely,  and  close 
inspection  should  enable  one  to  decide).  Minor  arguments  against  it  are  the 
occm-rence  of  a  troublesome  sinus  due  to  the  sutures  used  in  fixing  the  gall- 
bladder, and  of  ch'agging  pain  due  to  strain  on  the  adherent  gall-bladder. 
The  latter  is  not  likely  to  give  trouble ;  the  former  may  be  avoided  by  using 
absorbable  sutm'es. 

Cholecystectomy  is  a  more  difficult  operation  and  requires  more  time.  Its 
mortality,  wliile  less  than  two  per  cent,  is  still  somewhat  liigher  than 
that  of  cholecystostomy.  It  is  inchcated  in  injiu-ies  of  the  gall-bladder,  in 
marked  disease  of  this  organ,  in  contracted  gall-bladder  with  or  without  stones, 
in  primary  cancer  of  the  gall-bladder,  often  also  in  cases  in  wliich  a  stone  is 
impacted  in  the  cystic  duct,  and  in  all  cases  in  which  the  cystic  duct  does  not 
provide  efficient  drainage. 

Cholecystendysis. — In  this  operation  the  gall-bladder  is  opened,  the  stones 
are  extracted,  the  opening  is  closed,  the  viscus  is  returned  to  the  abdomen,  and 
the  abdominal  incision  is  entirely  closed.  The  operation  does  not  provide 
drainage,  is  never  to  be  used  where  any  infection  exists,  and  its  application 
should  be  limited  to  cases  of  gall-stone  disease,  accidentally  discovered  during 
the  com'se  of  other  operations,  where  the  gall-bladder  is  apparently  normal. 
Kocher  suggested,  in  such  cases,  that,  because  of  the  possibility  of  latent 
infection,  the  closed  fundus  should  be  fixed  to  a  point  in  the  deep  part  of  the 
incision,  and  that  a  drain  should  be  carried  through  the  la3^ers  of  the  abdominal 
wall  dowTi  to  this  point.  Subsequent  leakage  and  infection  would  thus  be 
pro\nded  for. 
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Cholecystenterostomij. — Cholecystenterostomy  (Figs.  103  and  104)  is  the  making 
■of  an  anastomosis  between  the  gall-bladder  and  some  portion  of  the  alimentary 
canal.  This  operation  is  useful  when  there  exists  an  inoperable  stricture  or 
an  irremovable  obstruction  of  the  common  duct,  such  as  cancer  of  the  head  of 
the  jjancreas,  of  the  duodenum  (invohdng  the  papilkp),  or  of  the  common  duct 
itself.  In  cases  of  cancer  the  mortality  is  so  high  that  Mayo-Robson  regards 
the  justifiability  of  the  operation  as  questionable.  There  is  no  doubt,  however, 
that  in  properly  selected  cases  the  establishment  of  bile  cb'ainage  in  this  way 
gives  relief.  It  has  been  utilized  in  cases  of  irremovable  stones  in  the  common 
duct,  but  improved  technique  has  markedly  limited  the  number  of  stones  that 
may  be  termed  ''irremovable."  A  frequent  indication  is  persistent  biliary 
iistula,  the  result  of  inflammatory  processes  or  following  cholecystostomy. 


Fig.  10.3. — Cholecystenterostomy:  First  Step.     (.A.fter  Mayo.) 

Various  portions  of  the  alimentary  canal  have  been  recommended  for  this 
anastomosis,  as,  for  example:  (a)  The  stomach  near  the  pylorus;  (6)  the  duode- 
num, two  or  tlii'ee  inches  below  the  pylorus;  (c)  the  jejunum;  and  (d)  the  hepatic 
flexure  of  the  colon.  The  choice  lies  between  the  duodenum  and  the  colon. 
The  former  is  accessible  and  bile  enters  at  the  proper  place  to  take  its  part  in 
the  processes  of  digestion;  on  the  other  hand,  the  duodenum  may  be  so  bound 
down  by  adhesions  as  to  be  inaccessible,  and  the  anastomosis  may  interfere 
with  its  motility.  Facts  which  favor  the  selection  of  the  colon  are:  its  easier 
accessibility,  the  simplicity  of  the  operation,  and  the  circumstance  that,  where 
broad  adhesions  exist,  the  operation  may  sometimes  be  performed  extraperi- 
toneally.  Against  the  choice  of  the  colon  are :  the  possibilit}^  of  infection  of  the 
ducts,  the  interference  with  digestion  caused  by  the  procedure,  and  the  occur- 
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rence  of  biliary  diarrhoea.  The  first  two  objections  are  theoretical  and  do  not 
seem  to  have  occurred  in  practice;  biliary  diarrhoea  does  not  always  follow,  and, 
when  it  occurs,  is  to  be  preferred  to  continued  jaundice,  or — as  Bland  Sutton 
remarks — to  persistent  biliary  fistula.  Many  experienced  surgeons,  among 
them  the  Mayos,  strongly'  recommend  the  duodenum  as  first  choice,  the  colon 
as  second,  stating,  however,  that  their  results  following  anastomosis  with  the 
colon  have  been  satisfactory.  Mayo-Robson,  Bland  Sutton,  and  others  recom- 
mend the  colon  as  first  choice.  If,  for  any  reason,  the  jejunum  is  selected,  a 
loop  of  this  part  of  the  bowel  must  be  brought  up  over  the  transverse  colon,  and 
Mikulicz  considered  it  wise  to  make  an  entero-anastomosis  between  the  two 
arms  of  the  loop. 

Anastomosis  between  the  gall-l^ladder  and  the  duodenum,  cholecvst-duode- 


FiG.  104. — Cholerystenterostomy ;  the  Murijhy  Button  in  situ.      (After  Mayo.) 

nostomy,  may  be  })ei"fornied  in  exactly  the  same  wa}-  as  an  anastomosis 
between  the  two  loops  of  intestine.  Some  prefer  to  use  the  ]\Iurphy 
button  or  some  other  mechanical  contrivance,  others  make  a  simple  suture 
anastomosis.  When  the  Murphy  button  is  used  the  smaller  male  portion  of 
the  button  should  be  placed  in  the  gall-bladder.  If  an  opening  already  exists  in 
this  viscus,  the  button  ma}'  be  passed  tlirough  this  oi)ening  into  the  cavity 
and  its  stem  made  to  emerge  tlu'ough  a  smaller  opening  in  the  side  of  the  fundus, 
one  which  fits  the  stem  so  snugly  that  the  usual  pm'se-string  suture  may  be 
dispensed  with.  The  larger  opening  in  the  fundus  is  then  j^roperly  closed  and 
a  few  reinforcing  sutures  should  be  placed  around  the  button.  I'nion  with 
the  colon  may  be  effected  by  the  same  methods. 

If  the  colon  is  utilized  the  great  omentum  may  be  attached  in  such  a  manner 
as  to  cover  the  line  of  anastomosis,  and  the  same  manceuvrc  is  applicable  in 
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cases  of  cholecyst-duodenostomy  where  friability  of  the  tissues  on  both  sides 
leads  to  a  suspicion  that  there  is  a  lack  of  sufficient  healing  power.  A  cigar- 
ette drain  should  be  anchored  by  a  catgut  sutiu-e  close  to,  but  not  impinging 
on,  the  line  of  anastomosis.     The  abdominal  wound  is  then  closed. 

There  is  a  tendency  for  the  anastomotic  opening  to  contract,  particularly 
when  the  obstruction  is  partial.     Robson  has  reported  such  a  case.     The  Mayos 
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Fig.  105. — C'holedochotomy.     (Original.) 

believe  it  probable  that,,  should  the  obstruction  disappear  and  the  bile  resume 
its  normal  channel,  the  opening  would  likewise  disappear. 

Operations  on  the  Common  Duct. — Choledochotomy. — Choledochotom}'  (Fig. 
10.5)  signifies  the  opening  of  the  common  duct,  usually  for  the  extraction  of 
gall-stones. 

Complete  exposure  is  even  more  necessary  here  than  in  operations  on  the 
gall-bladder.  It  is  obtained  by  carefully  arranging  the  patient's  position,  by 
rotating  the  liver  to  the  farthest  limit,  and  by  making,  high  up,  an  oblique 
di\'i.sion,  as  complete  as  possible,  of  that  portion  of  the  rectus  which  is  mesial  to 
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the  vertical  incision.  The  preparation  of  the  patient,  the  protection  of  the  i^er- 
itoneum,  etc.,  are  the  same  as  for  cholecystostomy,  and  have  ah-eady  been 
described.  Depending  on  the  portion  of  the  duct  invaded,  choledochotomy  is 
•divided  into  supraduodenal,  retroduodenal,  and  transduodenal. 

Supraduodenal  Choledochotomy. — The  gall-bladder  should  be  emptied  of 
its  contents,  whether  fluid  or  stones,  and  to  do  this  it  is  necessary  to  open  the 
fundus.  After  evacuation  is  complete  and  the  patency  of  the  cystic  duct  has 
been  established  by  noting  the  flow  of  bile,  the  gall-bladder  is  packed  with  gauze 
and  the  opening  temporarih^  closed  by  a  clamp  or  a  ligature  of  tape, — pref- 
erablv  the  latter,  because  it  damages  the  tissues  less, — to  prevent  the  escape 
of  bile. 

The  duct  is  now  examined  for  stone,  great  care  being  taken  not  to  dislodge 
any  from  the  common  into  the  hepatic,  where  they  may  elude  further  efforts  to 
remove  them.  If  a  stone  is  found  in  the  supraduodenal  portion  the  operation  may 
be  proceeded  with ;  if  the  stone  is  above  or  below  this  portion,  an  attempt  is 
made  to  force  it  into  the  supraduodenal  division ;  once  in  this  division  the  stone 
is  gi'asped  between  the  thumb  and  forefinger  and  a  longitudinal  incision  is  made 
over  it  large  enough  to  permit  its  removal  without  crushing. 

Traction  sutures  placed  on  both  sides  of  the  opening  will  hel})  in  the  further 
exploration  of  the  duct,  or  long  forceps  may  be  used  for  grasping  the  sides  cf 
the  incision.  If  other  stones  are  apparent  in  the  duct,  they  should  be  removed, 
and  then  a  more  thorough  investigation  should  be  made.  Beginning  above, 
the  hepatic  duct  should  be  searched  and  emptied,  a  probe  or  a  scoop  being  used 
for  the  purpose,  or,  if  the  duct  is  sufficiently  dilated,  the  finger  may  be  employed. 
Hidden  stones  may  also  be  brought  to  the  sm-face  by  gently  milking  or  stripping 
the  duct  from  above  downward.  The  relief  of  obstruction  located  liigher  up 
will  be  indicated  by  a  flow  of  bile ;  but  such  flow  does  not  preclude  the  possibility 
of  stones  being  lodged  in  either  the  right  or  the  left  l^ile-duct.  The  lower  por- 
tions of  the  duct  are  investigated  in  turn,  the  finger  being  introduced  for  the 
purpose,  if  possible.  For  the  removal  of  any  stones  that  may  be  present,  the 
scoop  is  the  best  instrument;  to  determine  whether  or  not  the  canal  is  free, 
the  best  plan  is  to  employ  the  probe  or  the  finger. 

The  fish-tail  tube  is  next  inserted  into  the  oi)ening  of  the  common  duct  and 
anchored  in  position  bj^  a  catgut  suture  which  unites  the  tube  and  cut  edge  of 
the  duct.  A  cigarette  drain  may  be  placed  beside  this  and  a  second  one  in 
Morrison's  pouch,  both  of  them  being  anchored  by  catgut  sutures.  The  gauze 
packing  arranged  in  the  manner  already  described,  or  some  modification,  may 
occasionally  be  necessary,  either  for  drainage,  for  the  control  of  oozing,  or  for 
the  absorption  of  fluids.  The  tube  in  the  common  duct  should  l^e  connected 
with  a  flask  placed  in  the  dressings.  The  gall-bladder  is,  at  the  same  time, 
<lrained  and  treated  as  in  cholecystostom}'. 

The  di'ains  may  be  removed  at  the  end  of  a  week;  occasionally  it  may  be 
found  necessary  to  let  them  remain  longer.  When  they  are  removed  a  gauze 
wick  may  be  introduced  to  prevent  too  rapid  closure  of  the  superficial  wound. 

Hemorrhage  is  rarelv  severe  and  mav  be  controlled  bv  the  use  of  ligatures 
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or  by  suturing;  packing  will  suffice  for  slow  oozing.  The  recommendation  that 
no  vessel  should  be  severed  unless  it  is  accessible  to  proper  treatment,  cannot 
be  repeated  too  often. 

Variations  in  the  Steps  of  the  Operation. — If  the  cystic  duct  is  dilated  suffi- 
ciently a  drain  may  be  carried  through  the  gall-bladder  and  this  duct  into  the 
common  duct,  and  the  opening  in  the  supraduodenal  portion  may  then  be  closed 
with  sutures.  (Bland  Sutton  never  closes  the  opening  under  any  cuTumstances, 
stating  that  the  incision  heals  c^uickly,  often  with  scarcely  any  escape  of  bile.) 
Other  reasons  for  adopting  the  com\se  suggested  by  this  author  are  that  drainage 
is  secure  in  this  way,  that  an  overlooked  stone  may  be  later  recovered,  and, 
finally,  that  a  tedious  operation,  likely  at  best  to  be  imperfect,  is  avoided. 
Even  if  the  opening  in  the  duct  is  sutured,  a  cigarette  drain  could,  without 
detriment,  l3e  anchored  in  the  neighborhood  of  the  sutures. 

If  the  gall-bladder  is  apparently  normal  and  can  easily  be  em])tied  by  press- 
ure, it  is  not  necessary  to  add  a  cholecystostomy  to  the  choledochotomy.  This 
ideal  condition,  however,  will  seldom  obtain. 

The  gall-bladder  ma}'  be  and  frequently  is  contracted,  suggesting  cholecyst- 
ectomy; but,  because  of  the  tendency  to  the  re-formation  of  stones  in  the 
common  duct,  the  gall-bladder  should  not  be  sacrificetl.  Instead,  a  drain 
may  be  inserted  and  some  arrangement  of  gauze  provided,  as  described  on  a 
[)revious  page. 

If  dense  adhesions  exist,  it  may  be  impossible  thoroughly  to  expose  the  duct. 
In  this  event  the  stone  should  be  made  as  prominent  as  possible  and  the  tissues 
covering  it  incised,  care  being  taken  to  avoid  other  important  structures,  and 
no  tissue  being  incised  that  cannot  readily  be  controlled.  Traction  sutures  or 
forceps  can  l^e  placed  on  the  sides  of  the  incisions,  and,  if  the  case  is  urgent,  the 
forceps  ma}'  be  left  in  place  and  surrounded  by  gauze  for  drainage,  as  already 
described. 

Retroduodenal  Choledochotomy. — This  operation  is  advised  for  cases  of 
stone  impacted  in  that  segment  of  the  duct  which  lies  behind  the  second  portion 
of  the  duodenum.  Kocher,  who  first  described  this  operation,*  advised  cutting 
the  peritoneum  along  the  right  margin  of  the  duodenum,  raising  the  latter  by 
careful  blunt  dissection,  so  as  to  expose  the  duct,  and  then  carrying  out  the  rest 
of  the  operation  as  in  the  supraduodenal  removal.  The  objections  to  this  oper- 
ation are:  that  the  bowel  may  be  so  damaged  as  to  lead  to  the  formation  of  a 
fistula,  and  that  there  is  danger  of  wounding  the  pancreas,  which  often  smTOunds 
this  portion  of  the  duct.  Instead,  an  attempt  should  be  made  to  move  the 
stone  up  to  the  supraduodenal  portion  or  down  into  the  ampulla,  in  which 
latter  location  it  can  be  removed  by  the  transduodenal  route,  next  to  be 
described. 

Duodeno-choledochotomy  (Kocher's  transduodenal  choledochotomy). — This 
is  the  operation  to  be  preferred  when  a  stone,  firmly  impacted  in  a  terminal 
segment  or  in  the  ampulla,  resists  all  efforts  to  carry  it  upward  into  the  supra- 
duodenal part. 

*  "Operative  Surgery,".  1903, 
VOL.  VII[. — 18 
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The  stone  is  made  prominent  and  a  longitudinal  incision  is  made  tlirough 
the  anterior  wall  of  the  duodenum  over  the  stone.  Precautions  are  taken  to 
prevent  soiling  from  an  escape  of  the  duodenal  contents.  The  edges  of  the 
incision  are  now  grasped  ^^^th  forceps  and  pulled  apart,  or  traction  sutm-es  are 
used  for  tliis  pm-pose.  The  stone  will  then  appear  beneath  the  tense  mucous 
membrane  of  the  posterior  wall.  This  membrane  is  incised  and  the  stone  is 
extracted.  If  other  stones  exist  above  this,  an  attempt  should  be  made  to  force 
them  down.  The  posterior  incision  need  not  be  sutured  unless  it  is  of  some 
length.  The  incision  in  the  anterior  wall  of  the  duodenum  should  be  closed 
by  suturing,  in  the  same  manner  as  that  which  is  employed  in  closing  the  bowel 
elsewhere.  If  no  soiling  has  occmTed,  the  abdomen  may  be  closed  without 
drainage ;  if  there  is  any  suspicion  of  soiling,  a  cigarette  drain  may  be  anchored 
close  to  the  site  of  the  incision;  such  drainage  indeed  can  do  no  harm  in  any 
case,  and  does  not  materially  delay  primary  union. 

If  stones  exist  in  the  gall-bladder,  or  if  there  is  thickening  or  some  other 
sign  of  infection,  this  viscus  should  also  be  opened;  or  the  presence  of  stone  in 
the  supraduodenal  portion  may  demand  removal  at  the  same  time;  in  which 
case  both  these  operations  should  precede  the  duodeno-choledochotomy.  When, 
preceding  a  transduodenal  operation,  a  supraduodenal  opening  has  l^een  made, 
the  scoop  should  be  passed  from  one  opening  to  the  other  to  make  sure  that  all 
stones  have  been  removed,  or  a  piece  of  gauze  may  be  drawn  tlu'ough  from  the 
upper  to  the  lower  opening.  (The  Mayos.)  One  advantage  of  the  operation 
just  described  is  the  fact  that  the  obstruction  may  be  found  to  be  due  to  an 
unsuspected  cancer  of  the  duodenum  or  the  papilla'. 

Choledodectomy. — Choledodectomy,  or  excision  of  the  common  duct,  is 
demanded  very  infrequently  in  cases  of  cancer,  and  more  rarely  still  for  stricture 
of  the  duct,  congenital  or  acquired.  According  partly  to  the  conditions  present, 
and  still  more  to  the  portion  of  the  duct  involved,  the  following  methods  of 
procedure  may  be  employed: — (a)  When  the  terminal  portion  of  the  duct  and 
the  papilla)  are  involved  the  excision  should  be  performed  by  the  transduodenal 
method,  that  is,  tlirough  a  longitudinal  incision  in  the  anterior  wall  of  the  duo- 
denum, the  growth  being  attacked  from  the  side  of  the  mucous  meml)rane.  (6) 
When  the  duct  is  involved  higher  up,  complete  excision,  with  end-to-end  anasto- 
mosis, may  be  performed.  A  defect  in  the  line  of  suturing  is  left,  through  this 
drainage  is  introduced,  and  the  operation  is  then  completed  as  in  choledochotomy. 
A  few  successful  cases  have  been  reported,  (c)  When  the  excision  leaves  the 
duct  too  short  for  anastomosis,  the  upper  portion  may  be  reimplanted  into 
the  duodenum.  The  method  employed  by  the  Mayos  is  to  make  an  incision, 
one  inch  long,  in  the  duodenum,  and  tln'ough  this  incision  to  introduce  forceps, 
by  means  of  which  the  wall  of  the  intestine  is  pushed  outward  at  the  site  of 
the  proposed  implantation.  A  small  cut  is  made  here,  the  forceps  is  passed 
through,  and  the  duct  is  caught  and  drawn  into  the  small  duodenal  opening. 
Two  stitches  are  placed  in  such  a  manner  as  to  unite  the  outer  surfaces  of  the 
duct  and  duodenum;  continued  traction  invaginates  more  of  the  duct  and 
duodenal  waW    and   permits   the  placing  of    a   second    row    of   sutures.     The 
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incision  in  the  anterior  wall  of  the  duodenum  is  then  closed,  th-ains  are  anchored 
in  position,  and  the  abdominal  incision  is  closed.  Halsted  anil  others  have 
reported  cases. 

Choledochenterostomy. — This  operation,  which  has  for  its  object  the  union  of 
the  common  bile-duct  wdth  the  duodenum,  is  only  rarely  called  for,  and  can  be 
l^erformed  only  when  the  duct  is  greatly  dilated.  The  union  may  be  effected 
by  means  of  a  Murphy  button,  by  bone  bobbins,  or  sim])ly  by  suture.  Cases 
are  reported  by  Robson,  and  the  Mayos  have  treated  a  dilated  hepatic  duct 
in  this  way. 

Choledochostomy . — This  operation,  which  consists  in  attaching  the  dilated 
duct  to  the  surface  of  the  body  and  establishing  permanent  drainage,  has  been 
performed,  but  is  seldom,  perhaps  never,  demanded;  its  place  is  much  better 
filled  by  choledochenterostomy. 

If  the  gall-bladder  is  present  and  the  cystic  duct  patulous,  a  cholecystenteros- 
tomy  or  a  cholecyst ostomy  may  in  most  cases  be  substituted  for  the  operations 
just  described. 

Plastic  operations  for  filling  in  defects  in  the  common  duct  have  been  devised 
by  Steudenrach,*  who  has  recorded  a  successful  case. 

For  the  treatment  of  cancer  or  stricture  of  the  common  duct  there  is  thus 
a  rather  wide  choice  of  operations. 

Operations  on  the  Hepatic  Duct. — Gall-stones  in  the  hepatic  duct  are  not 
common.  When  present,  they  are  usually  associated  with  stones  in  the  common 
duct,  and  should,  with  these,  be  removed  through  the  opening  made  by  a  supra- 
duodenal choledochotomy.  After  all  discoverable  stones  have  been  removed 
in  this  way,  provision  should  be  made  for  the  future  escape  of  stones  that  may 
be  washed  down  from  above.  This  may  be  done  either  by  dilating  with  forceps 
that  portion  of  the  duct  which  lies  between  the  choledochotomy  wound  and  the 
papilhe,  or  by  making  a  large  opening  in  the  duct,  leaving  it  entirely  open, 
and  providing  ample  drainage. 

Hepaticotomy. — Only  rarely  has  a  solitary  gall-stone  been  found  impacted 
in  the  hepatic  duct.  When  this  occm-s  and  the  stone  cannot  be  forced  into  the 
common  duct,  an  incision  may  be  made  directly  over  the  stone,  or  the  stone 
may  be  crushed,  or  the  incision  in  the  supraduodenal  portion  of  the  duct  may 
be  carried  up  into  the  hepatic. 

Hepaticosiomy. — This  operation  is  performed  on  a  dilated  hepatic  duct.  It 
consists  in  opening  the  duct  and  securing  it  to  an  opening  in  the  abdominal 
wall.  The  operation  has  been  performed  under  the  impression  that  the  duct 
was  the  gall-bladder.  Under  such  conditions  an  anastomosis  between  the  duct 
and  the  duodenum  would  be  much  more  serviceable.     (See  page  269.) 

Operations  on  the  Intrahepatic  Bile-Ducts. — Operations  on  the  intrahepatic 
ducts  are  of  casual  and  usually  only  of  academic  interest.  Forbes  Hawkes 
has  reported  a  case  in  which  stones  were  felt  tlirough  the  dome  of  the  liver.  In 
this  case  packing  was  arranged  to  produce  adhesions,  and  several  days  later  the 
stones  were  removed  through  an  incision  of  the  liver.     The  j^atient  recovered. 

*  Trans.  Ger.  Surg.  Cong.,  1906. 
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To  this  operation,  Bland  Sutton  applies  the  term  "hepato-hepaticotomy." 
\Miere  the  gall-bladder  is  atrophied  and  the  common  or  hepatic  ducts  strictured 
or  obliterated,  attempts  have  been  made  to  relieve  the  jaundice  by  making 
an  incision  and  suturing  the  obstructed  ducts  to  an  opening  in  the  jejunum. 
This  operation  was  first  successfully  performed  by  Kehr  (quoted  by  Bland 
Sutton).  It  would  seem,  from  the  re])orts  of  others,  that  no  infection  follows 
such  an  anastomosis.    This  operation  is  labelled  "  hejiato-cholangioenterostomy." 

After-Treatment  Following  the  Different  Operations  upon  the  Gall-BIadder 
and  Bile-Ducts. — The  after-treatment  of  these  cases  does  not  differ  mate- 
riall}'  from  that  followed  after  other  abdominal  operations.  The  routine  treat- 
ment is  to  return  the  patient  to  bed,  place  a  pillow  under  the  knees,  elevate  the 
head  moderately,  and  enjoin  absolute  (juiet.  If  the  pulse  is  weak  or  is  not 
recovering  its  tone  rapidly  enough,  a  hot  saline  enema  may  be  given;  and 
some  advise  adding  to  the  enema  from  half  an  ounce  to  an  ounce  of  l^randy. 

The  bodily  position  just  mentioned  is  the  usual  one,  l)ut,  if  one  fears  some 
lung  (•()mi)lication,  it  is  well  to  raise  the  patient's  head  and  shoulders  soon  after 
he  has  recovered  consciousness.  On  the  other  hand,  if  peritonitis  or  an  escape 
of  fluid  is  feared,  it  is  well  to  keep  the  patient's  shoulders  low,  as  thereby  any 
peritonitic  effusion  that  may  be  present  will  be  retained  in  Morrison's  space,  just 
as  the  Fowler  position  confines  peritonitic  effusions  to  the  cavity  of  the  pelvis. 
The  i)atient  may  also  l^e  turned  on  the  right  side  without  interfering  with  this 
retention  of  fluids  in  Morrison's  space.  This  position,  furthermore,  sometimes 
relieves  vomiting  and  adds  to  the  i:)atient's  comfort. 

After  a  prolonged  operation  on  the  l)ile-ducts  shock  is  a  frequent  occurrence 
and  often  severe.  As  a  rule,  there  is  little  hemorrhage,  and  consequently  the 
shock  is  not  due  to  loss  of  blood ;  it  probably  results  from  the  trauma  inflicted 
on  important  viscera  and  on  the  nerve  plexuses  which  are  so  abundant  in  that 
vicinity.  It  should,  of  course,  be  treated  in  the  same  manner  as  when  it  follows 
other  abdominal  operations,  viz.,  by  stimulants  and  by  intra^'enous  or  intra- 
arterial injections  of  saline  solution  in  combination  with  suprarenal  extract, 
according  to  the  method  of  Crile.  (See  the  article  on  "  Surgical  Shock,"  in  Vol. 
I.)  A  very  effective  plan  of  treatment  is  to  introduce  normal  salt  solution  into 
the  rectum  according  to  the  method  of  Murphy.  This  allays  thirst,  relieves  the 
necessity  for  gastric  ingestion  of  water,  particularly  where  vomiting  is  present, 
and  stimulates  the  kidneys.  Morphia  should  practically  never  be  administered, 
yet  there  are  certain  cases  in  which,  administered  soon  after  the  ojieration,  it 
promptly  relieves  the  pain  and  wretchedness  which  accompany  returning  con- 
sciousness. After  this  single  administration  the  drug  should  l)e  withheld.  In 
certain  cases  one  may  substitute,  for  the  morphia,  codeine  phosphate,  adminis- 
tered hypodermically ;  the  constipating  and  other  unpleasant  effects  of  the 
former  rcmiedy  being  thus  avoided.  Even  codeine,  however,  should  be  dis- 
pensed with,  if  possible. 

Vomiting  sometimes  precedes  and  frequently  follows  these  operations.  It 
is  due  in  part  to  conditions  (adhesions,  etc.)  that  preceded  the  operation,  in 
part  to  the  paralysis  of  the  duodenum  and  stomach  which  follows  the  infliction 
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of  the  trauma  incidental  to  operation.  Frequently  the  vomitus  is  great  in 
quantity,  and  contains  fresh  or  old  bile.  When,  by  its  frequency  or  persistence, 
it  is  sapping  the  strength  of  the  patient,  resort  should  be  had  to  gastric  lavage. 
The  introduction  of  saline  solution  per  rectum  slowly  and  in  large  quantities, 
according  to  the  method  of  Murphy,  is  also  extremely  valuable.  Morphia,  in 
these  cases  of  vomiting,  should  be  very  strictly  avoided.  The  Mayos  say  that 
the  retention  of  poisonous  products — and  in  some  cases  even  acute  dilatation 
of  the  stomach — is  prone  to  follow  cholecystectomy. 

The  Feeding  of  the  Patient  after  the  Operation. — In  the  average  case  the 
patient  is  allowed  nothing  by  mouth  except  a  little  cracked  ice  for  the  first 
twelve  to  eighteen  or  even  twenty-four  hours.  During  this  time  he  is  per- 
mitted to  rinse  the  mouth  with  cold  water,  and  after  eighteen  hours,  if  there 
is  no  vomiting,  hot  water  is  permitted — at  first  in  half-ounce  doses  and  after- 
ward in  gradually  increasing  quantities.  Later,  cool  and  then  cold  (not  iced) 
water,  depending  on  the  behavior  of  the  stomach,  may  be  taken.  Food  is  not 
given  until  after  the  lapse  of  from  eighteen  to  twenty-four  hours;  then  a  little 
clear  broth  or  peptonized  milk  is  given,  the  quantity  and  frequenc}-  l)eing 
gradually  increased.  Solid  food  should  not  be  allowed  until  after  the  bowels 
have  moved,  which  usually  occurs  on  the  third  day;  even  then  caution  must 
be  observed.  "When  the  ingestion  of  water,  or  liquid  or  solid  food,  excites 
vomiting,  it  should  be  withdrawn  and  recourse  had  to  the  rectum. 

A  cathartic  may  be  administered  by  the  mouth  on  the  second  day  following 
the  operation,  but,  if  this  proves  to  be  too  disturbing,  enemas  should  be  re- 
sorted to. 

In  those  cases  in  which  morphia  must  be  administered  it  is  wise  to  give 
calomel  or  other  cathartic  soon  afterward;  the  stomach  is  then  quiescent  and 
the  calomel  helps  to  overcome  the  paralyzing  effects  of  the  moi'phia. 

Treatment  of  the  Sequelae  and  Complications. — Hemorrhmje. — Hemorrhage 
should  be  avoided  by  a  proper  selection  of  cases  and  by  preliminary  treatment 
with  gelatin,  lactate  of  calcium,  etc.  Dm-ing  operation  the  most  scrupulous 
care  should  be  exercised  in  controlling  the  bleeding,  particularly  the  parenchy- 
matous oozing.  It  would  seem  justifiable  to  abandon  an  operation  which,  in 
its  early  stages,  exhibits  an  uncontrollable  oozing.  If  hemorrhage  follows  an 
operation,  a  renewal  of  the  packing,  infusion  of  a  saline  solution,  or,  better, 
direct  blood  transfusion,  may  be  tried. 

Sepsis. — Sepsis  should  be  avoided  by  proper  ch'ainage,  and  should  be  treated, 
if  it  follows  operation,  by  siu'gical  measures. 

Adhesions. — Adhesions, — both  those  which  existed  before  the  operation  and 
those  which  develop  subsequently, — if  they  give  rise  to  obstruction  of  the  ducts 
or  of  the  intestine,  should  l)e  divided  and  their  recurrence  prevented  by  fixing 
the  colon  or  great  omentum  over  the  denuded  surfaces. 

Acute  Perforation  of  the  GaU-Bladder  or  BUiary  Passages. — This  event  should 
be  treated  in  the  same  manner  as  perforative  appendicitis,  viz.,  by  laparotomy, 
closure  of  the  opening,  and  drainage.  If  the  inflammatory  products  are  free, 
the  patient's  head  and  shoulders  should  be  elevated  (Fowler)  and  pelvic  drainage 
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established;  if  they  are  confined  to  Morrison's  space,  the  head  should  be  kept 
low  and  chainage  established  in  the  loin. 

Fistulce. — Fistuke  may  be  internal  or  external.  An  internal  fistula,  if  it 
causes  symptoms  of  obstruction,  demands  laparotomy,  with  the  adoption  of 
suitable  measures  for  closing  the  fistula  and  re-establishing  the  carrjdng  func- 
tion of  the  intestinal  canal.  Care  must  also  be  taken  not  to  interfere  with  bile 
drainage. 

An  external  fistula  may  be  of  either  the  mucous  or  the  biliary  variety.  A 
mucous  fistula  chscharges  no  bile,  frequently  follows  cholecystostomy,  and  is 
due  to  obstruction  of  the  cystic  duct,  usually  from  an  overlooked  stone,  or  from 
a  stricture  follo\dng  stone;  this  form  is  best  treated  by  cholecystectomy.  A 
biliary  fistula  is  accompanied,  as  a  rule,  by  a  moderate  discharge  of  bile.  Fistulas 
of  this  nature  may  develop  spontaneousl}^  or  may  follow  cholecystostomy ;  the 
latter  are  usually  due  to  a  failure  on  the  part  of  the  surgeon  to  remove  all 
the  stones  and  should  lie  treated  by  enlarging  the  opening  and  comjilctely  re- 
moving all  foreign  material,  and  then,  if  this  fails,  by  cholecystectomy.  Spon- 
taneous biliary  fistulse  are  not  frequent,  but  do  occur,  the  opening  being  found 
near  the  umbilicus,  in  the  loin,  or  indeed  in  almost  any  part  of  the  abdomen. 
The  opening  in  these  spontaneous  fistula^  is  rarely  adequate  and  should  be 
enlarged.  Ferguson  recommends  the  injection  of  metliylene  l^lue,  previous 
to  operation,  as  a  means  of  enabling  one  to  follow  the  divisions  of  the  cavity 
and  remove  all  foreign  material.  Should  this  fail,  cholecystectomy  is  indicated. 
According  to  the  Mayos,  an  external  biliary  fistula  may  follow  the  fixation 
of  the  gall-bladder,  in  cholecystostomy,  to  the  skin  or  the  lower  angle  of  the 
wound,  thus  permitting  bile  to  escape  in  certain  attitudes  of  the  body.  The 
treatment  is  to  detach  the  fundus  and  then  to  place  it  properly. 

Hernia. — Hernia  rarely  follows  a  short  incision  placed  high;  it  is  more  likely 
to  follow  a  long  low  incision.  The  treatment  follows  the  lines  laid  down  else- 
where.    (See  the  article  an  ''Abdominal  Hernia,"  in  Vol.  \TI,) 

The  recrudescence  of  gall-stones  or  the  occurrence  of  cancer  following  opera- 
tion for  gall-stones  will  also  require  appropriate  treatment. 

A  certain  number  of  cases  operated  on  for  the  relief  of  disturbances  of  the 
gall-bladder  and  common  duct  are  not  followed  by  a  cure;  instead,  they  become 
neurotic.  Usually  such  patients  have  had  many  operations  and  have  become 
intensely  despondent.  The  chief  symptoms  are  a  painful  dragging  in  the  scar 
and  a  sense  of  discomfort — sensations  which  are  generally  constant,  and  which 
serve  to  differentiate  the  condition  from  mechanical  interference  due  to  adhesior,s, 
in  which  the  attacks  are  more  or  less  distinct.     (The  Mayos.) 

The  treatment  is  that  of  neurasthenia,  care  being  taken  to  avoid  the  folly 
of  adding  another  operation  to  the  already  long  list. 


SURGICAL    DISEASES,    WOUNDS,    AND    MALFORMA 

TIONS   OF  THE   URINARY  BLADDER 

AND  THE  PROSTATE. 

By  ALEXANDER  HUGH  FERGUSON,  M.D.,  CM.,  Chicago,  Illinois. 


I.  ANATOMY  AND  PATHOLOGY  OF  THE  URINARY  BLADDER. 

Anatomical  Coxsideratioxs. — The  urinary  bladder  varies  in  size,  shape,  and 
position  with  the  -volume  of  its  contents.  Normally,  it  is  entirely  below  the 
plane  of  the  inlet  of  the  pelvis. 

The  shape  of  the  viscus  is  usualh'  described  as  pyriform,  except  in  the 
flaccid,  empty  condition.  When  the  bladder  is  strongly  contracted,  the  antero- 
inferior and  superior  surfaces  are  approximated  until  the  ca\dty  appears,  in 
sagittal  section,  as  a  mere  cleft,  bounded  by  the  thick  walls  of  the  organ. 
Below,  this  cleft  is  continuous  wdth  the  urethra.  In  the  chstended  condition, 
the  borders  and  surfaces  become  gradually  effaced  and  the  \dscus  becomes 
almost  ovoid  in  shape.  As  the  bladder  fills  with  urine,  the  first  ])arts  affected 
are  the  postero-latcral  surfaces,  expansion  occurring  more  rapidly  in  the  trans- 
verse than  in  the  horizontal  direction.  The  expanchng  viscus  invades  the 
perivesical  spaces  and  presses  downward  and  backward  against  the  second 
l)art  of  the  rectum  and  the  vesicuhe  seminales.  Only  when  distention  is 
marked,  does  the  antero-inferior  surface  lengthen  and  the  apex  rise  above 
the  puljis.  With  extreme  distention  the  bladder  rises  out  of  the  pelvis  and 
encroaches  decidedly  on  the  abdominal  ca\dty. 

The  physiological  capacity  of  the  lu-inary  bladder  varies  with  different  in- 
dividuals, but  ma}'  be  stated  approximately  at  from  six  to  nine  ounces.  The 
maximum  capacity  is  about  twenty-fom*  ounces. 

The  bladder  presents  for  examination  the  following  sm'faces:  (a)  antero- 
inferior, or  pubic;  (6)  posterior,  or  rectal;  (c)  superior,  or  intestinal;  (d)  two 
lateral,  or  obturator.     (Fig.  106.) 

The  anterior,  posterior,  and  obturator  surfaces  meet  at  the  apex  of  the 
organ,  where  the  urachus  (the  relic  of  the  communication  of  the  bladder  with  the 
allantois)  is  attached. 

The  anterior  and  inferior  surface  looks  downward  toward  the  symphysis. 
It  is  not  covered  by  the  peritoneum  and  is  separated  from  the  pubic  bones  by 
a  space  (cavum  Retzii)  containing  areolar  tissue,  wliich  is  cUi'ectly  continuous 
with  the  subperitoneal  fat. 

Each  obturator  surface  is  covered  by  peritoneum  as  far  as  a  line  drawn  from 
the  urachus  to  the  summit  of  the  vesicula'  seminales.     Below  this  line  the 
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bladder  is  separated  from  the  levator  ani  muscle  by  siibijeritoncal  fatty  tissue, 
in  the  meshes  of  which  course  the  vessels  and  nerves.  Just  above  this  line  of 
peritoneal  reflection  lie  the  remains  of  the  hypogastric  arteries.  This  surface  is 
also  crossed  Ij}'  the  vas  deferens. 

The  posteiior  surface  is  divided  into  two  parts  b}'  the  reflection  of  the  peri- 
toneum from  the  rectum  in  the  male,  and  from  the  uterus  in  the  female.  The 
distance    of   this  line  of  reflection  from  the  base  of  the  prostate  varies  from 
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Fig.   106. — Median  Sagittal  Section  of  the  Pelvis,  Showing  the  General  Relation  of  tlie  Bladder  and 

Prostate.  (After  Deaver.) 
a,  Ejaculatory  duct  in  ]3rostatic  fissure;  b,  sinus  pocularis;  c,  middle  lobe  of  prostate;  d,  urinary 
bladder;  e,  prostate;  /,  sigmoid  flexure;  g,  prevesical  fat  in  space  of  Retzius;  h,  vesico-pubic  muscle, 
i,  symphysis  pubis;  j,  suspensory  ligament  of  penis;  k,  angle  of  jienis;  Z,  corpus  spongiosum;  m,  cor- 
pus cavernosum ;  n,  spongy  portion  of  urethra ;  o,  tlorsal  vein  of  penis ;  p,  vesico-prostatic  plexus  of 
veins;  q,  accelerator  urina>  muscle;  r,  bulb  of  penis;  s,  compressor  urethriE  muscle;  t,  sphincter  ani 
muscles;  u,  raphe  of  levator  ani  muscle;  i\  rectum. 


half  an  inch  to  two  inches,  according  to  the  distention  of  the  ^•iscus.     The  ureters 
open  into  the  liladder  at  the  junction  of  the  lateral  and  ])Osterior  surfaces. 

The  superior  surface  is  entirely  covered  with  peritoneum  and  lies  in  contact 
with  the  small  intestines  or  the  sigmoid  flexure  of  the  colon. 

The  appearance  of  the  mucous  membrane  of  the  urinary  bladder  vai'ies  witli 
the  amount  of  chstention.  The  mucosa  is  connected  with  the  muscular  tissue  by 
a  loose  muscularis  mucosae  In  consequence,  the  mucous  membrane  is  formed 
into  longitudinal  folds  in  contraction;  in  distention  it  is  more  or  less  smooth; 
in  extreme  distention  the  muscular  fibres  are  freciuently  separated  and  the 
mucosa  puffs  out  into  these  interstices  as  diverticuli. 
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The  trigonum  vesica',  bounded  l)y  the  urethral  opening  and  the  uretji'al 
orifices,  is  smooth  in  all  conditions  of  the  bladder.  No  muscularis  mucosa^  is 
present  in  this  situation;  the  mucous  membrane  rests  upon  a  compact  musculai- 
stratum,  enforced  by  prolongations  from  the  sheath  of  the  ureters.  The  ureteral 
orifices  are  united  by  a  band-like  elevation,  the  plica  ureterica.  This  is  formed 
by  the  mucosa  and  muscularis  in  conser|uence  of  the  oblique  course  of  the 
ureters  through  the  bladder  wall.  The  orificium  uretlira^  internum  is  at  the 
apex  of  the  trigonum  and  is  usually  crescentic  in  outline  because  of  the  pro- 
jection of  its  lower  border  forward.  This  is  due  to  a  thickening  of  the  mucosa 
enclosing  bundles  of  muscle  tissue,  which  not  infrequently  undergoes  hyper- 
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Fig.  107. — The  Trigonum  of  the  Human  Urinary  Bladder,  tlie  Prostatic  Urethra,  and  the  Pros 

tate  Gland.      (After  Deaver.) 


trophy  and  becomes  of  surgical  importance.  It  is  calletl  the  uvula  vesica'  and 
is  continuous  with  the  urethral  crest  in  the  jjrostatic  portion  of  the  urethra. 
(Fig.  107.) 

The  m'eteral  orifices  are  slit-like  and  are  about  4  or  5  mm.  long.  The  lateral 
borders  are  guarded  by  a  projection  which  acts  as  a  valve.  This  is  known  as 
the  valvula  ureteris  and  forms  part  of  the  thickening  of  the  ureteral  wall.  Be- 
hind the  trigonum  vesica^  is  the  retrotrigonal  fossa  (fossa  retro-ureterica),  which 
corresponds  to  the  ''bas  fond"  of  the  French  writers. 

Structural  Details. — Over  the  trigonum  the  mucosa  is  very  thin  and  com- 
paratively smooth.  Elsewhere  its  thickness  varies  with  distention,  reaching 
sometimes  2  mm.  The  basement  epithelium  is  of  the  columnar  type,  which 
gradually  changes  into  an  irregular  polygonal  cell.  At  the  surface,  the  cells 
are  plate-like  in  character.     Few  glands,  if  any,  are  found  in  the  bladder. 

The  submucosa  is  composed  of  fibrous  tissue,  interwo^'en  with  elastic  tissue. 
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It  allows  free  movement  of  the  mucosa  and  supports  the  blood-vessels  and 
nerves.     It  is  replaced  beneath  the  trigonum  by  muscular  tissue. 

The  muscular  structure  is  divided  into  tlii'ee  parts.  The  outer  layer  is  longi- 
tudinal, and  is  thin  and  variable,  being  interspersed  with  areolar  tissue.  The 
inner  circular  layer  is  strong  and  robust;  from  a  physiological  standpoint,  it 
is  the  most  important  layer.  It  is  very  weak  until  it  reaches  the  level  of  the 
ureters.  The  innermost  layer  is  connected  with  the  muscularis  mucosa-,  and 
is  important  because  it  becomes  condensed  in  the  area  of  the  trigonum  and 
passes  forward  to  form  part  of  the  internal  sphincter  of  the  uretlira. 

The  blood-supply  of  the  bladder  is  derived  from  the  superior  and  inferior 
l:)ranches  of  the  internal  iliac  artery;  also  from  the  middle  hemorrhoidal, 
obtm^ator,  and  internal  pubic  arteries.  The  veins  form  a  submucous  plexus 
wliich  drains  the  mucosa  and  empties  into  an  intramuscular  plexus.  These 
veins  pass  into  an  extraperitoneal  plexus  wliich  empties  into  the  prostatico- 
^•esical  plexus,  at  the  sides  of  the  prostate  and  bladder,  and  finally  into  the 
internal  iliac  veins. 

Anomalies  of  the  Urinary  Bladder. — Anomalies  of  the  urinar}-  bladder  are 
few;  the  chief  one  is  exstrojjhy. 

Exstrophy. — The  bladder  has  been  known  to  l)e  entirely  absent.  (Gould  and 
Pyle.)  It  has  also  been  found  in  the  form  of  multiple  organs.  (Scibelli,  of 
Naples.)  Diverticula,  dilated  m'eters,  and  a  patent  m'achus  should  not  be 
mistaken  for  exstrophy.  When  the  m'achus  is  open,  urine  escapes  from  the 
umbilicus.  This  condition  is  due  to  the  failure  of  the  line  of  union  between 
the  allantois  and  the  bladder  to  undergo  obliteration.  Sometimes  the  urachus 
forms  a  cyst. 

Another  anomaly  is  fusion  of  the  l)ladder  witli  other  structures. 

Ectopia  Vesicce. — In  ectopia  vesica*  not  only  is  the  bladder  deficient,  but  so 
also  are  the  bones,  muscles,  fat,  and  skin  in  front  of  it.  The  anatomical  picture 
is  here  represented  by  a  deficient  bladder  without  an  anterior  abdominal  wall; 
only  the  trigonum,  bearing  the  ureteral  openings  and  more  or  less  of  the  pos- 
terior wall,  is  present.  The  supra})ul3ic  alxlominal  wall  (h^'pogastrium)  is  absent. 
The  penis  is  rudimentary  and  often  pi-esents  complete  epispadias.  The  sym- 
physis is  usually  deficient;  sometimes  it  is  absent.  Double  congenital  hernia 
of  the  inguinal  variety  is  present  in  most  cases.  The  umbilicus  is  not  always 
recognizable.  There  is  a  constant  dribbling  of  mine  from  the  m'eteral  openings 
and,  in  consequence  of  this  exposm"e,  the  mucous  membrane  and,  secondarily, 
the  smTounding  skin  are  likel}-  to  become  cln'onically  inflamed.  Eventually  an 
ascending  p}'elonei)lii-itis  terminates  life.  In  some  of  these  cases  the  patient, 
even  without  sui'gical  aid,  lives  to  a  considerable  age.  For  a  complete  and 
most  instructive  thesis  on  ectopia  vesicae,  the  reader  is  referred  to  a  paper  by 
F.  Gregory  Connell,  which  was  awarded  the  Senn  Medal  at  the  fifty-first  annual 
meeting  of  the  American  Medical  Association,  June  Gth,  1900. 

Treatment  of  Ectopia  Wsica-. — To  overcome  this  disagreeable  condition, 
operative  i)rocedures  are  well  wortii  while.  Palliative  means,  such  as  the 
use  of  ui'inals,  vulcanite  cups,  etc.,  for  the  purj^ose  of  collecting  the  ui-ine,  are 
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nut  to  be  recommended  when  there  is  no  contra-indication  to  operation.  The 
age  at  which  surgical  interference  is  ad^'■isable  depends  entii"ely  upon  the  general 
health  of  the  patient.  The  most  desiral:)le  time,  according  to  some  surgeons, 
is  between  the  ages  of  two  and  eight  years.  All  things  being  ecjual,  the  sooner 
relief  is  given  the  better  for  all  concerned.  Infants  bear  operations  of  this 
cliaracter  badly.  The  youngest  infant  to  survive  an  operation  (uretero-rectal) 
for  ectopia  was  ten  months  old.  The  operation  was  performed  by  Dr.  J.  J. 
Buchanan,  of  Pittsburg,  on  Feb.  1st,  1908.  {Surgery,  Gynecology,  and  Obstet- 
rics, Feb.,  1909.)  The  operation  was  a  complete  success.  Inasmuch  as 
ascending  infection  cuts  short  so  many  of  these  unfortunate  cases,  the  surgeon, 
beai'ing  in  mind  that,  without  surgical  aid,  sixty-nine  per  cent  of  the  patients 
die  before  the  age  of  twenty-one  years,  should  advise  operation  before  infection 
takes  place.  On  the  other  hand,  a  locus  minoris  resistenti^e  is  established 
by  an  operation  which  predisposes  to  infection.  One  should  rather  run  this 
risk,  however,  than  attempt  an  operation  after  the  ureters  and  kidneys  have 
become  infected.  The  writer  would  refuse  to  operate  upon  a  case  of  ectopia 
if  pyelonephritis  w^ere  already  present.  It  is  true  that  patients  with  ectopia 
vesicae  have  reached  old  age  without  any  treatment.  The  hrst  case  of  this 
kind  known  to  have  occurred  in  America  was,  according  to  Connell,  reported  in 
1827  by  Hamilton.  The  patient  was  a  woman,  aged  forty  years,  who  was  then 
delivered  of  a  child  and  afterward  lived  to  be  eighty. 

In  presenting  the  literature  up  to  1900,  F.  Gregory  Connell  furnished  the 
following  excellent  classification  of  the  different  methods  of  treatment,  palliative 
or  radical : — 

A . — Palliative  Measures. 

I.  Apparatus. 

II.  (1)  Flap  of  skin;  (a)  epidermis  in  (reversed) ;  (6)  epidermis  out.  (2) 
Flap  of  mucous  membrane :  (a)  remaining  bladder  wall  of  patient ;  (6)  intestinal 
wall  of  patient ;   (c)  liladder  of  lower  animals. 

HI.  Sutm*e  of  edges  of  fissure:  (1)  by  direct  suture;  (2)  preceded  by 
preliminary  suture. 

IV.  Miscellaneous: — (1)  Dilatation  of  ureters;  (2)  plaster  bandage;  (3) 
catheters  in  the  ureters;  (4)  fistula  in  perineum;  (5)  ureters  inserted  into 
the  urethra.    Nephrectomy  on  one  side  and  lumbar  ureteral  fistula  on  the  other. 

B. — Radical  Measures. 
.    I.  Axial  implantation:   (1)  by  sutures;    (2)  by  apparatus. 

II.  Vesico-rectal  anastomosis. 

HI.  Implantation  of  trigonum  vesicae. 

IV.  Implantation  in  a  manner  imitating  normal  insertion  into  the  bladder; 
or  an  attempt  to  make  a  valve. 

V.  Miscellaneous:  (1)  vesico-vagino-rectal  fistula,  with  colpocleisis;  (2) 
artificial  anus,  with  ureters  inserted  into  rectum;  (3)  artificial  bladder,  (a) 
opening  into  the  m'etlu'a,  (h)  opening  into  the  intestinal  tract. 

Palliative  Measures. — There  are  two  objections  to  palliative  treatment: 
(a)  no  sphincter  is  provided;    (6)  no  suitable  receptacle  is  formed  to  hold  the 


284  AMERICAN   PRACTICE   OF  SURGERY. 

urine.  Even  when  the  skin  flaps  are  made  and  aided  by  osteoplastic  approxi- 
mation of  the  deficient  bones  and  edges  of  the  exstrophy  (Trendelenburg), 
sloughing  and  spreading  infection  are  liable  to  occur.  The  best  that  is  obtain- 
able is  to  provide  a  spout  over  which  a  rubber  urinal  is  attached  to  prevent  the 
urine  from  constantly  bathing  the  surrounding  skin.  In  one  of  my  cases  hair 
grew  in  the  pouch  obtained  by  Wood's  operation.  In  all,  I  performed  tliree 
operations,  viz.:  (a)  a  double  inguinal  herniotomy;  (6)  the  turning  down  of 
large  skin  flaps  to  form  the  anterior  wall  of  the  bladder;  (c)  the  utilization  of 
the  rudimentary  penis  as  a  permanent  spout  and  the  adjustment  of  flaps  thereto. 
Neither  this  operation  nor  any  modifications  of  it  (Thiersch)  need  any  longer 
be  attempted.  However,  should  any  surgeon  be  disposed  to  select  this  pro- 
cedure, he  may  derive  some  assistance  from  the  following  brief  statement  of 
the  steps  which  I  adopted.  The  deficient  bladder  was  filled  with  glass  marbles, 
which  served  by  then*  weight  to  press  the  posterior  wall  and  trigonum  down- 
ward and  backward,  while  the  boy  was  kept  constantly  on  his  back.  Tlii-ee 
or  four  times  a  day  a  pitcherful  of  boric-acid  solution  (saturated)  was  poured 
into  the  bladder  to  produce  as  aseptic  a  field  as  possible.  The  inflammation 
subsided  in  the  course  of  a  week.  When  I  operated  the  marbles  prevented 
the  raw  surfaces  of  the  flaps  from  coming  in  contact  with  the  mucous  membrane, 
and,  to  my  delight,  imion  occurred  by  first  intention.  The  marbles  were  not 
removed  until  the  third  o])eration. 

Should  the  conditions  be  favorable  for  Sonnenberg's  operation,  I  should 
be  tempted  to  recommend  it  because  of  its  less  dangerous  character.  It 
is  true  that  neither  a  sphincter  nor  a  receptacle  is  formed  in  this  pro- 
cedure; but  a  simple  urinal  can  be  worn  with  comfort.  In  this  operation 
the  ureters  are  dissected  up  from  their  normal  positions,  and  sutured  into  the 
dorsal  groove  of  the  penis  between  the  edges  of  a  skin  flap.  Dr.  J.  Rilus  Eastman, 
of  Indianapolis,  has  successfully  operated  by  this  method.  The  rest  of  the 
bladder  may  be  extirpated  and  the  raw  surface  covered  by  skin  flaps  or  grafts. 
Let  me  suggest  that,  after  a  reasonable  time,  if  no  sepsis  has  occurred,  there 
could  be  no  objection  to  making  an  anastomosis  of  the  little  penis  with  the 
rectum,  extraperitoneally.  This  procedm^e  would  no  doubt  form  an  additional 
safeguard  to  ascending  infection.  It  must  be  remembered  that  partial  failure 
is  the  rule  after  any  of  the  palliative  operations,  and  that,  even  in  the  most 
successful  cases,  the  urinal  must  be  worn.  Multiple  operations  for  exstrophy 
are  usually  necessary.  Billroth  performed  nineteen  operations  on  one  patient 
in  the  course  of  twenty-two  months. 

Transplantation  of  the  bladder  from  one  of  the  lower  animals  has  not  yet 
been  successfully  performed. 

Radical  Measures. — Radical  operations  may  be  defined  as  those  which  aim 
at  diverting  the  urine  into  the  large  bowel  or  the  rectum.  Since  the  days  of 
Simon,  of  London  (1851),  and  of  Roux,  of  Paris,  no  material  success  was  obtained 
irntil  Maydl  (1892)  implanted  the  trigonum  of  the  bladder,  with  the  distal 
ends  of  the  ureters,  into  the  rectum.  This  trigonum-sigmoid  implantation 
was  the  logical  sequence  of  the  conclusions  of  Tuffier  (1890),  arrived  at  from 
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clinical  observations,  viz.,  that  the  implantation  of  cut  ureters  into  the  bowel 
fails  because,  in  these  cases,  ascenchng  renal  infection  is  present.  Maydl's 
operation  soon  became  the  one  of  choice.  At  least  eight}^  patients  (Buchanan) 
have  been  operated  upon  by  this  method  with  wonderful  results  as  compared 
with  those  obtained  by  the  old  methods.  The  success  of  this  operation  is 
due  to  the  preservation  of  the  m'eteral  orifices,  which  fact  renders  ascending 
infection  more  difficult.  Still,  even  here  the  mortalit}'  amounted  to  28.7 
per  cent.  This  was  due  principally  to  obstruction  of  the  m'eters  tlirough  twist- 
ing or  kinking.  The  fact  that  the  abdomen  had  to  be  opened  was  a  serious 
objection  to  Maydl's  operation,  for  peritonitis  was  not  infrequent.  Maydl 
thought  it  important  to  save  the  trigonum  because  it  furnished  the  blood- 
supply  to  the  m*eter.  Tliis  was  soon  demonstrated  to  be  incorrect  bj^  Mar- 
garucci  (International  Congress  at  Rome,  1894),  who  showed  that  the  m'eter 
was  nourished  by  independent  blood-vessels  descending  along  with  it.  These 
vessels  supplied  not  only  the  m'eter  but  also  the  mucous  membrane  above  the 
ureteral  orifices.  Thus  the  contention  that  sloughing  ^^-ould  occm*  if  the  con- 
tinuit}^  of  the  trigoniun  were  disturbed,  was  disproved.  The  knowledge 
of  the  m-eteral  blood-supply  justifies  the  surgeon  in  dissecting  out  each  ureter 
separately, — due  respect,  of  com\se,  being  shown  the  accompanying  vessels, — 
and  implanting  them  separately  into  the  bowel,  without  considering  the  trigonum 
as  essential  to  success.  A  practical  recognition  of  the  vascular  supply  of  the 
ureter  contra-indicates  the  operation  of  Maydl,  or  any  modification  of  it.  In 
short,  all  intraperitoneal  operations  that  have  been  performed  for  the  cure 
of  ectopia  of  the  bladder  are  no  longer  to  be  recommended.  Experitoneal 
implantation  of  the  intact  ureters,  with  a  button  of  bladder  attached,  by  separate 
openings  into  the  rectum,  is  easier  to  perform  and  has  a  lower  mortality  than 
Maydl's  operation.  This  operation  was  first  performed  b}"  Bergenhem,  of 
Sweden,  in  1894,  as  published  in  Eira,  a  Swedish  jom-nal.  The  second  opera- 
tion by  this  method  was  performed  by  Pozzi,  of  Italy,  in  1897;  the  thu'd,  by 
Franklin  H.  Martin,  of  Chicago,  in  1898;  the  fourth,  by  Capelle,  of  Rome,  in 
1898;  the  fifth,  by  Lenden,  of  Australia;  and  the  sixth  by  the  late  George  A. 
Peters,  of  Toronto,  in  1899. 

Another  radical  measm-e  is  the  separate  and  extraperitoneal  implantation 
of  the  ureters  in  the  rectum.  Tliis  procedm^e,  which  is  known  as  Bergenhem's 
operation  (Fig.  108),  is  carried  out  in  the  following  manner: — Catheterize  the 
ureters ;  cut  thi'ough  the  mucous  membrane  of  the  m'eters  in  a  cuTular  manner, 
around  each  m'eteral  orifice ;  leave  a  rosette  of  bladder  attached  to  the  terminal 
end  of  each  ureter;  and  then  dissect  the  ureter  up  liberalh'  but  without  injm"ing 
the  peritoneimi  and  ureteral  blood-vessels.  Next,  pass  the  finger  into  the  rectiun 
and  locate  the  side  of  the  bowel  opposite  the  trigonum  of  the  bladder;  then 
substitute  a  blunt,  ciu"ved  forceps  for  the  finger  and  push  it  through  a  small 
incision  in  the  antero-lateral  w^all  of  the  rectum.  Remove  the  catheters,  seize 
the  mucous  membrane  of  the  rosette,  and  ch-aw  it  and  the  ureter  into  the  rectum; 
release  the  forceps  and  allow  the  resetted  ureter  to  recede  into  the  rectum. 
Carry  out  the  same  procedure  on  the   other  side,  and    the    operation  is  then 
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practically  completed.  The  ureters  must  not  be  subjected  to  any  tension,  to 
secure  which  result  the  wall  of  the  rectum  should  be  pierced  high  up.  No 
stitches  are  required  to  hold  the  ureters  in  the  rectum.  The  forceps  used  must 
not  be  too  large.  It  is  a  mistake  to  leave  the  catheters  in  the  ureters  for  a 
few  days,  for  this  favors  ascending  infection.  At  least  two  deaths  have  followed 
this  procedure.  The  bladder  may  be  subsequently  extirpated  and  the  defect 
closed  by  a  plastic  oj^eration. 

Bergenhem's  opei'ation — which  is  known  in  America  and  England  as  Peters' 
operation — is,  in  the  writer's  opinion,  the  best  surgical  procedure  for  the  treat- 
ment of   ectopia  vesicae     Buchanan  (1909)  gives  a  table  of  98  patients  who 


Fig.    108. — Separate    and    Extraperitoneal    Implantation,    Uretero-reeta! :     Bersfiihem's   Opera- 
tion.    (After  Buchanan.) 


survived  the  operation  after  intact  ureters  had  been  im})laiited  into  the  bowel. 
He  states  that  only  eleven  are  known  to  have  developed  ascending  infection. 
This  statement,  of  course,  includes  Maydl's  operation  and  modifications  thereof. 
The  immediate  mortality  of  Bergenhem's  operation  is  but  eleven  per  cent. 
The  patients  are  comparatively  comfortable;  they  are  able  to  hold  the  ui'ine 
in  the  rectum  for  three  or  four  hours  without  leakage. 

Injuries  of  the  Bladder. — Traumatic  injuries  of  the  bladder,  in  wliich  the 
force  is  applied  from  the  outside,  the  impact  being  on  the  abdominal  wall, 
occur,  as  a  rule,  only  when  the  ^dscus  is  distended,  inasmuch  as  the  fundus  then 
rises  above  the  symphysis  pubis.  Unless  the  injury  involves  only  a  part  of 
the  bladder  wall,  and  only  a  small  part  at  that,  the  result  is  likely  to  be  fatal. 
The  condition  demands  immediate  sm-gical  intervention.  Other  injmies,  such 
as  those  caused  by  fracture  of  the  pelvis,  by  labor,  or  by  instrumental  manipu- 
lation inside  the  bladder,  will  l)e  considered  elsewhere.     (See  pages  287-289.) 
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Rupture  of  the  Urinary  Bladder. — Ruptiu'e  of  the  bladder  is  comparatively  in- 
frequent; it  occurs  usually  in  men,  as  a  direct  result  of  a  fractiu"e  of  the  pelvis, 
although  overdistention  may  lead  to  ruptiu-e.  Cases  of  the  latter  description, 
however,  occur  more  frequently  in  women  than  in  men. 

The  causes  of  rupture  are  precUsposing  and  exciting,  .\mong  the  predis- 
posing causes  may  be  mentioned  distention  of  the  \dscus,  alcoholism,  uretliral 
strictiu"e,  enlarged  prostate,  disease  of  the  bladder  wall,  advanced  age,  etc. 
The  exciting  causes  are  traumatic  and  idiopathic  in  nature.  How  great  a  role 
in  the  production  of  a  rupture  of  the  bladder  overdistention  plays,  cannot 
be  determined  definitely,  but  it  is  certain  that  mere  overdistention  of  a  normal 
bladder  does  not,  per  se,  lead  to  ruptiu'e,  except  in  very  rare  instances.  In 
such  cases  there  is  usually  an  hypertrophy  of  the  muscle.  Guyon,  for  instance, 
believes  that  overdistention  of  the  bladder  causes  the  hypertrophied  muscle 
to  contract  with  such  force  that  the  ^iscus  is  ruptured.  Dittel  found,  by  experi- 
mentation, that  if  the  bladder  of  a  cadaver  is  filled  with  air,  to  the  pomt  of 
rupture,  the  rent  ah^a3's  occurs  in  the  posterior  wall  and  intraperitoneally; 
whereas,  if  water  is  injected,  the  rent  occm*s  mtraperitoneally  in  about  one- 
half  the  cases,  and  extraperitoneally  in  the  other  half.  Of  eight  cases  of  rup- 
ture due  to  overdistention,  in  my  practice,  the  rent  was  extraperitoneal  seven 
times,  and  mtraperitoneal  only  once.  In  most  cases  of  ruptm-e  due  to  over- 
distention, trauma  is  the  exciting  cause. 

Acute  alcoholism  lessens  the  elasticity  of  the  bladder  wall,  increases  the 
secretion  of  iu"ine,  and  leads  to  overdistention  by  lessening  the  sensitiveness 
of  the  patient.  Chronic  alcoholism  leads  to  the  formation  of  diverticula  by 
frequent  overdistention  and  weakening  of  the  bladder  wall.  Strictiu"e  of  the 
lu-ethra  is  operative,  as  a  cause  of  ruptiu-e,  by  producmg,  at  first,  an  hyper- 
trophy and,  later,  an  atroph}'  of  the  bladder  wall.  The  cystitis  which  so  fre- 
quently occms  in  these  cases  must  also  be  taken  into  account.  The  same 
is  true  when  there  is  an  hypertrophy  of  the  prostate. 

The  diseases  of  the  bladder  wall  that  act  as  predisposing  causes  are  cystitis, 
from  any  cause,  tuberculous  ulcers,  and  new-growths,  either  benign  or  malignant. 

Rupture  may  occiu*  at  any  age,  but  is  most  frequent  between  the  twentieth 
and  the  fortieth  years.  In  23  cases,  reported  by  Besley,  1  patient  was  a  cliild 
tln-ee  }'ears  of  age,  5  were  between  twent}'  and  thirt}^,  7  between  thirty  and  fort}-, 
6  between  forty  and  fift}^  and  in  2  the  age  was  not  given. 

The  usual  cause  of  rupture  is  traumatism,  such  as  severe  blows  upon  the 
abdomen,  crushing  injuries  of  the  pelvis  by  a  heavy  weight,  or  the  passing  of 
some  heavy  object  over  the  abdomen  or  do^Aiiward  into  the  peh'is. 

Among  the  idiopathic  causes  of  ruj^ture  may  l^e  mentioned  muscular  action 
upon  an  overdistendetl  bladder  due  to  uretlii'al  stricture,  to  an  enlarged  prostate, 
or  to  an  imperforate  uretlira,  as  in  a  case  reported  b}'  King;  also  retroversion 
of  a  gra\nd  uterus,  and  labor  pains. 

The  site  of  the  rupture  varies.  The  summit  of  the  bladder  and  the  posterior 
wall  are  the  most  frequent  sites  for  intraperitoneal  rupture.  As  a  rule,  the 
rupture  is  a  clean  tear,  though  occasionally  it  may  be  extremely  ragged.     Gener- 
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ally,  the  ruptm-e  resembles  a  perforation  and  rareh'  measures  more  than  two 
or  three  inches  in  length.  In  intraperitoneal  ruptures  the  bladder  contents 
are  tln'own  into  the  peritoneal  ca\dty  and  peritonitis  results,  not  infrequently 
ending  in  death.  If  the  rent  is  a  small  one,  only  a  portion  of  the  urine  escapes 
into  the  tissues,  where  it  may  become  encapsulated  and  give  rise  to  no  fiuther 
trouble.     Usually,  however,  untreated  rupture  of  the  bladder  is  a  fatal  accident. 

Incomplete  ruptures  occur  only  when  the  tear  is  extraperitoneal,  and  then 
little,  if  any,  urine  escapes,  although  the  bladder  wall  may  become  infiltrated 
with  urine.  Necrosis  then  occurs,  with  extension  upward  to  the  ureters  and 
kidneys. 

Out  of  the  169  cases  of  ruptm-e  of  the  bladder  collected  from  the  literatm-e, 
only  49  were  extraperitoneal.  According  to  Bartels,  rupture  of  the  bladder 
occurred  109  times  in  179  cases  as  the  result  of  fracture  of  the  pelvic  bones. 
This  accident,  no  matter  what  its  etiology,  is  always  a  serious  affair  and  should 
be  given  prompt  attention. 

Just  how  these  ruptures  occur  is  difficult  to  explain.  No  one  theory  will 
explain  all  cases.  Trauma,  by  producing  a  fracture  of  one  or  more  of  the  pelvic 
bones,  naturally  would  produce  lesions  which  vary  in  degree  and  location.  It 
is  generally  conceded  that,  in  order  that  rupture  may  occm-,  the  bladder  must 
contain  some  fluid, — a  condition  which  lessens  the  elasticity  of  the  organ.  The 
contents,  owing  to  their  fluid  nature,  are  non-compressible,  and  the  rupture 
takes  place  at  the  weakest  part  of  the  bladder  wall.  ^Most  frequently  the  tears 
take  place  at  the  postero-superior  aspect  and  in  an  antero-posterior  direction. 
The  ruptm-e  usually  takes  place  from  within  outward,  and  the  extent  of  the  tear 
depends  on  the  disposition  of  the  muscle  fibres  rather  than  on  the  direction 
or  force  of  the  trauma. 

When  the  bladder  is  filled  with  urine  it  extends  above  the  symphysis  pubis. 
The  direction  of  a  blow  upon  the  abdomen  is  toward  the  back;  hence,  an  intra- 
peritoneal rupture  wiU  occur.  If  the  bladder  is  distended  slightly,  the  force 
of  the  blow  is  downward  toward  the  lower  and  posterior  wall,  and  an  extra- 
peritoneal ruptm-e  will  occur  at  that  site. 

Besley  concludes,  as  the  result  of  experiments  on  the  cadaver,  that  there  is 
no  particular  order  in  wliich  the  coats  of  the  bladder  give  way  when  a  rupture 
occurs.  Sometimes  it  is  the  mucous  coat  and  sometunes  the  peritoneal  coat 
which  is  the  fb-st  to  tear.  When  pressm-e  is  applied  equally,  the  tear  is  at  the 
weakest  point,  wliich  is  not  always  the  same  anatomically.  Besley  agrees  with 
Stubenrauch  that  the  coats  tear  from  within  outward. 

As  to  the  site  of  the  tears,  Bartels  gives  the  following  order  as  to  frequency 
(a)  usually  in  the  anterior  wall,  to  the  right  or  the  left  of  the  median  line;  (b) 
in  the  iwstero-superior  wall ;  (c )  in  the  postero-inferior  wall ;  (d)  in  the  superior 
aspect  or  junction  of  the  neck  and  body,  rarely.  He  beUeves  that  the  anterior 
ruptures  are  never  intraj^eritoneal,  and  in  these  cases,  therefore,  the  urine 
spreads  through  the  cellular  tissues  of  the  pelvis. 

The  most  frequent  complication  occurring  with  ruptm-e  of  the  bladder  is 
fracture  of  the  pelvis.     Laceration  of  the  soft  parts  and  severe  traumatism 
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of  the  other  organs  of  the  body  have  also  been  observed.  Peritonitis  and 
sloughing  of  tissue  are  the  direct  result  of  extravasation  of  urine  and  can  be 
prevented  only  by  prompt  surgical  intervention.  Cystitis,  pyelitis,  and  abscess 
of  the  kidney  are  seen  occasionally  as  complications.  Obstruction  of  the  ureter 
by  cicatricial  contraction  may  cause  an  hypernephrosis.  Cicatricial  contraction 
about  the  urethra  is  a  rather  common  occurrence  following  intraperitoneal 
rupture  where  there  has  been  an  extravasation  of  m-ine  into  the  periureteral 
tissues. 

Symptoms. — The  first  symptom  of  rupture  of  the  bladder  is  severe  pain  in 
the  lower  abdomen,  speedily  followed  by  shock,  although  the  nature  of  the 
case  may  be  such  that  the  patient  loses  consciousness  at  once  and  death  may 
occur  without  return  of  consciousness.  ^\Tien  shock  is  not  so  severe,  the  patient 
first  complains  of  pain  and  then  of  an  irresistible  desire  to  urinate,  although 
no  urine  can  be  voided  unless  the  rupture  be  incomplete.  There  may  be  some 
nausea  and  vomiting,  accompanied  by  early  symptoms  of  acute  peritonitis, 
especially  if  the  m-ine  be  infected.  In  cases  in  which  the  urethra  is  uninjured, 
a  catheter  may  be  passed  into  the  bladder,  which  will  be  found  empty,  or 
containing  a  small  amount  of  bloody  urine.  By  moving  the  catheter  from  side 
to  side  one  may  easily  pass  it  through  the  rent,  and  then  a  variable  quantity 
of  bloody  urine  is  withdrawn.  When  this  occurs  it  is  evident  that  the  catheter 
has  reached  extravasated  lu-ine  which  may  be  in  the  free  pelvis  or  in  the  ex- 
traperitoneal tissues. 

If  the  catheter  passes  easily  into  the  bladder,  and  a  bloody  urine  free  from 
clots  is  withdrawn,  it  is  very  probable  that  the  kidney  has  been  ruptured. 
If  no  urine,  or  a  very  small  amount,  is  obtained,  the  case  is  probably  one  of 
rupture  of  the  bladder.  If  the  kidney  is  ruptured,  pressure  in  the  lumbar 
region  is  very  painful.  This  is  not  evident  when  the  tear  is  in  the  bladder. 
A  free  flow  of  blood  from  the  urethra  signifies  that  this  channel  has  been 
ruptured. 

With  the  lapse  of  time  the  various  complications  mentioned  above  occur. 
Usually,  on  the  second  or  third  day  symptoms  of  peritonitis  are  manifested, 
and  the  case  speedily  terminates  fatally.  If  the  rupture  is  intraperitoneal,  the 
peritonitis  usually  develops  at  once;  if  it  is  of  the  extraperitoneal  variety,  the 
course  is  not  so  rapid,  but  little  less  certain,  finally,  from  cellulitis. 

Diagnosis. — The  diagnosis  of  ruptured  bladder  is  of  prime  importance  and 
should  be  made  without  delay;  for,  if  rupture  has  occurred,  then  immediate 
operation  is  imperative,  even  though  the  patient  be  otherwise  severely  injured. 
The  means  of  reaching  a  diagnosis  are  as  follows : — 

(1)  History  of  the  occurrence  of  an  injmy  when  the  bladder  was  distended, 
accompanied  by  a  sudden,  painful,  bursting  sensation,  and  followed  by  shock. 

(2)  Haematuria;  blood  is  present  in  the  little  m-ine  that  is  voided. 

(3)  A  great  desire  to  urinate  and  inability  to  pass  more  than  a  drachm 
or  two  of  urine  that  contains  blood. 

(4)  Bimanual  examination.  A  rectal  examination  of  the  bladder  is  of 
some  importance.     If  the  bladder  is  ruptured,  the  neck  of  the  viscus  feels  soft 
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and  flabby.  This  is  made  more  apparent  if  the  free  hand  exerts  at  the  same 
time  firm  pressure  above  the  pubic  bone.  The  earlier  this  examination  is  made 
the  more  vahiable  it  is.  Later  on,  the  extravasation  of  urine,  in  the  extraperi- 
toneal cases,  and  the  accumulation  of  urine  in  the  peritoneal  cavity  in  the  intra- 
peritoneal cases,  make  it  more  difficult  to  palpate  the  bladder.  Again,  should 
local  infection  or  peritonitis  ensue,  this  examination  of  the  bladder  is  useless. 

(5)  Extravesical  tumor.  If,  several  hours  after  the  accident,  a  suprapubic 
or  perineal  tumor  appears,  the  case  is  one  of  extraperitoneal  rupture.  When 
the  rupture  is  intraperitoneal  no  tumor  appears,  but  evidence  of  fj'ee  fluid  (mine) 
in  the  peritoneal  cavity  gradually  becomes  more  and  more  manifest. 

(6)  Catheterization.  In  cases  of  rupture  of  the  bladder  the  organ  is  found 
to  be  practically  empty ;  blood  is  present  in  the  little  urine  that  is  withdrawn. 
If,  when  the  catheter  is  pushed  with  some  force,  it  enters  through  the  rent  in 
the  bladder  into  the  peritoneal  cavity,  a  large  c]uantity  of  urine  escapes  at 
once.  The  instrument  should  be  a  large-sized  silver  catheter  with  a  prostatic 
curve;  its  end  encounters  no  resistance  and  may  be  palpated  through  the 
abdominal' wall.  Should  water  be  forced  into  the  catheter  the  (juantity  which 
returns  when  the  viscus  is  ruptured  is  less  than  that  originally  injected. 

(7)  Air  test.  If  the  bladder  is  torn,  the  air  forced  into  it  tlu'ough  a  catheter 
does  not  distend  the  bladder  at  all,  but  enlarges  the  abdominal  tumor,  palpable 
above  the  pubis;  the  air  does  not  return  through  the  catheter.  No  harm  can 
be  done  by  this  test  and  it  is  infallible.  So  much  do  I  rely  upon  it,  that,  in  all 
cases  of  suspected  rupture  of  the  bladder,  I  pass  a  soft-rubber  catheter  and, 
with  a  Politzer  air  bag,  use  the  an  test  and  depend  upon  its  findings  as  already 
stated.     Then  no  time  is  lost  in  instituting  a  rational  line  of  treatment. 

(8)  Cystoscope.  This  instrument  is  not  of  much  value  in  diagnosing  a 
ruptured  bladder  and  should  not  be  used.  The  effusion  of  blood  is  so  profuse, 
even  when  constant  irrigation  is  employed,  that  it  is  impossible  acciu-ately  to 
observe  the  seat  of  the  injury. 

(9)  Exploratory  laparotomy.  For  diagnostic  jjurposes  laparotomy  is  not 
called  for.  I  claim  that  the  diagnosis  of  ruptm'e  of  the  bladder  may  be  made 
by  less  severe  methods.  In  considering  the  diagnosis,  one  must  bear  in  mind 
other  conditions  that  cause  ha^maturia — such,  for  example,  as  diseases  of  the 
kidney,  m-eter,  and  bladder.  Simple  contusion  of  the  bladder,  caused  by  a 
blow  upon  the  abdominal  wall  over  a  distended  bladder,  may  result  in  ha?maturia. 

Prognosis. — Surgical  experience  covers  both  the  expectant  and  the  opera- 
tive treatment  of  rupture  of  the  bladder,  and  it  leaves  no  room  to  doubt  the 
harmfulness  of  the  former  and  the  beneficial  results  obtainable  by  the  latter. 
The  expectant  plan  shows  a  death  rate  of  88.7  per  cent  in  365  cases ;  only  3 
patients  lived  out  of  237  cases  when  the  ruptiu*e  was  of  the  intraperitoneal 
variety.  Operative  procediu'es,  on  the  other  hand,  present  a  mortality  of 
42.2  per  cent  in  210  cases.  (Watson  and  Cunningham,  Vol.  I.,  p.  4.50,  ed.  of 
1909.)  When  we  consider  that  eighty  per  cent  of  the  cases  are  intraperitoneal 
ruptures  (Watson)  and  that  usually  considerable  time  elapses  before  an  oper- 
ation can  be  performed,  it  is  remarkable  that  the  results  of  operative  treat- 
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ment  have  been  as  good  as  statistics  show  them  to  be.  In  view  of  our  present 
prompt  and  efficient  treatment  of  ruptm'es  of  the  urinary  bladder,  the  progno- 
sis is  as  favorable  as  that  of  any  other  grave  injury  of  a  similar  nature.  The 
recovery  of  the  patient  depends  upon  (a)  prompt  operation,  (h)  having  and 
maintaining  an  aseptic  condition  of  the  urine,  and  (r)  the  nature  and  extent  of 
the  complications,  such  as  fractures  of  the  pelvic  bones,  etc. 

Treatment  in  Extraperitoneal  Rupture. — In  the  majority  of  these  cases 
the  rupture  is  situated  in  the  anterior  wall  or  neck  of  the  bladder.  Ruptures 
situated  on  the  lateral  or  posterior  wall  nearly  always  include  the  peritoneum. 
Immediately  after  the  injury,  the  patient  may  be  able  to  pass  his  urine,  or  a 
portion  of  it,  before  extravasation  occurs  into  the  peritoneum  or  into  Retzius' 
space.  Free  incision  into  the  dusky  swelling,  followed  by  di'ainage,  is  the 
only  treatment  of  an}^  avail.  The  bladder  may  be  drained  by  several  routes: 
(a)  via  the  uretlu'a,  by  means  of  a  catheter  passed  in  the  usual  way;  (6)  thi'ough 
a  median  ])erineal  urethrotomy;  (c)  suprapubically,  tlu'ough  a  rent  in  the 
bladder;  or  (r/),  in  cases  in  which  there  is  any  difficult)^  in  establishing  free  di'ain- 
age, a  suprapubic  cystotomy  should  be  immediately  performed,  and  a  catheter 
passed  into  the  m'ethra  tlirough  its  internal  orifice.  The  four  methods  of 
draining  the  bladder  are  here  mentioned  in  their  order  of  efficienc3^  Do  not 
lose  time,  do  not  sew  the  bladder,  excej^t  when  the  tear  is  easily  accessible; 
the  partial  suturing  is  best.  For  gaining  an  entrance  into  the  bladder  one  long 
incision  in  that  part  of  the  perineum  which  involves  the  lU'ethra,  is,  in  my 
opinion,  preferable.  A  simple  incision  into  the  scrotum,  or  into  the  root  of  the 
penis,  or  tlu-ough  the  tissues  above  the  ])ubis.  is  not  always  sufficient.  The 
suprapubic  incisions  should  l^e  multiple;  one  of  thc^ni  should  be  large  enough 
to  allow  of  inspection  of  the  rent  in  the  bladder,  aiul  to  enable  the  surgeon  to 
insert,  when  necessary,  a  few  sutures  of  cln-omicized  catgut.  The  material 
for  di'ainage  should  be  iodoform  gauze  soaked  in  glycerin  and  siuTOunded  by 
a  fair-sized  rubber  tube  split  longitudinally.  The  hygroscopic  action  of  the 
glycerin  aids  drainage.  It  is  seldom  necessary  to  wash  out  the  bladder  or  the 
tissues  bathed  in  urine,  even  after  suppuration  has  occurred.  If  the  m'ine  is 
septic,  prompt  and  efficient  drainage  is  the  only  safeguard  against  a  rapidly 
spreading  infection. 

Treatment  in  Intraperitoneal  Rupture. — The  steps  in  the  operative  measures 
are  as  follows:  (a)  Make  an  abdominal  section;  (h)  sponge  out  the  urine;  (c) 
suture  the  rent  in  the  bladder;  (d)  di'ain  the  pouch  of  Douglas,  suprapubically 
in  the  male;  {e)  drain  the  bladder  through  the  penis  with  a  large  catheter; 
if)  close  the  abdominal  wall.  The  abdominal  incision  is  usually  made  low 
down  in  the  median  line,  in  the  instance  of  rupture  of  the  l^ladder,  and  utilized 
for  determining  the  site  and  extent  of  the  rupture,  whether  it  be  intraperito- 
neal or  extraperitoneal.  In  the  former  instance,  however,  it  is  extended  into 
the  peritoneal  cavity,  the  rupture  located,  the  borders  cleansed  and  if 
necessary  trimmed  .  .  .  and  closed  with  .  .  .  bent  sutures;  a  superimposed 
row  being  j^laced  if  needful.  Some  operators  employ  the  mattress  suture  of 
Cushing.     In  either  instance,  however,  the  borders  should  be  so  inverted  as 


292  AMERICAN   PRACTICE   OF  SURGERY. 

accurately  to  approximate  the  surfaces  of  the  serous  membrane  immediately 
contiguous  to  the  wound.  '\"\Tien  the  rupture  is  low  down  sutures  are  more 
difficult  to  apply  and  the  act  will  be  facilitated  by  placing  the  uppermost  first 
and  using  them  as  traction  agents  in  exposing  and  suturing  the  lower  part  of 
the  rupture. 

In  remo\ing  the  urine  from  the  peritoneal  cavity,  wiping  should  be  avoided 
and  careful  cleansing  should  be  practised,  especially  if  the  urine  be  unhealthy 
for  any  reason  related  to  the  bladder  or  the  kidneys.  The  extravasated  urine 
can  be  quickly,  efficiently,  and  safely  removed  by  the  agency  of  sponge  absorp- 
tion, without  danger  of  the  traumatic  friction  incident  to  wiping. 

The  remaining  steps  above  enumerated  are  carried  out  in  a  manner  similar 
to  that  adopted  in  other  operative  instances. 

If  peritonitis  is  present,  drain  the  retrovesical  space  through  a  punctured 
wound  in  the  abdomen  and  pass  a  large,  soft  catheter  through  the  urethra  to 
carry  off  the  urine  in  the  bladder.  In  this  stage  it  is  needless  to  attempt  any 
repaii-  of  the  bladder,  and  unwise  to  wash  out  the  peritoneal  cavity.  The  perito- 
nitis must  be  treated  according  to  modern  methods,  viz.,  by  free  drainage,  by 
means  of  multiple  incisions  if  necessary;  by  the  Fowler  position;  by  proctoclysis 
(Miu'phy) ;  and  by  leaving  the  healing  of  the  wound  in  the  bladder  to  nature 
or  to  a  subsequent   operation. 

Cystitis. — Cystitis  is  inflammation  of  the  urinary  bladder.  The  symptoms 
of  cystitis  vary  with  the  intensity  of  the  inflammation  and  the  \irulence  of  the 
infection.  Suffice  it  to  mention  the  chief  symptoms  when  the  attack  is  violent. 
Pain  in  the  bladder,  when  of  a  spasmodic  character,  is  excruciating.  It  is 
ushered  in  with  rigors  and  is  followed  by  a  high  fever,  ranging  from  103°  to 
105°  Fahr.  Pain  of  a  constant  character  radiates  to  the  perineum,  rectum,  penis, 
groin,  and  hypogastrium.  It  sometimes  shoots  down  the  thighs.  Suprapubic 
pressiu-e  causes  increased  pain  and  tenderness.  Rectal  examination  reveals  a 
tender  j^erineum  and  bladder.  Vesical  tenesmus  and  forcing  out  of  red  blood  at 
the  end  of  lu-ination  are  somewhat  characteristic  features  of  all  the  marked  forms 
of  acute  cystitis.  The  urination  becomes  more  and  more  frequent,  more  and 
more  painful,  and  does  not  give  relief;  and  finally  the  act  is  completed  only  by 
constant  straining  and  bearing  down,  for  the  bladder  does  not  contract  at  all. 
The  mine  contains  blood,  shreds,  casts,  and  even  sloughs.  Pus  is  in  abundance 
and  ammoniacal  changes  in  the  urine  add  to  the  anguish  of  the  patient.  In  a  few 
days  he  sinks  into  a  typhoid  apathy,  with  dry  fiu'red  tongue,  hot  skin,  swol- 
len abdomen,  and  delirium.  Death  may  occur  from  general  sepsis,  from 
septic  peritonitis,  or  from  ascending  pyelonephritis,  which  latter  complication 
is  manifested  by  uremic  coma.  Fortunately,  however,  in  the  vast  majority  of 
cases  of  cystitis  the  symptoms  are  much  less  severe  than  those  just  described, 
as  will  appear  under  the  proper  headings,  and  thay  terminate  in  resolution  or 
in  chronic  cystitis.  Cystitis  may  be  classified  in  different  ways,  as  follows: 
(1)  according  to  the  appearances  presented;  (2)  according  to  the  etiology;  and 
(3)  according  to  clinical  features — as,  for  example,  (a)  acute,  (6)  chronic.  The 
latter  is  the  preferable  plan. 
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Bacteriology  of  Cystitis. — In  cystitis  with  acid  iirine,  the  following  germs 
are  found:  Bacillus  coli  communis,  alone;  bacillus  tuberculosis,  alone;  bacillus 
typhosus  (Eberth's  bacillus),  alone;  gonococcus,  alone;  pneumococcus,  alone; 
streptococcus,  alone.  In  cystitis  with  alkaline  mine,  the  following  germs  are 
found:  Bacillus  coli  communis,  combined  with  bacillus  proteus;  diplococcus 
urese;  staphylococcus;  streptococcus. 

Invasions  of  the  m-inary  bladder  by  the  various  infections  take  place  along 
four  well-known  routes,  viz.:  (1)  from  the  posterior  m'ethi'a  (as,  e.g.,  in  gonor- 
rha'al  infection);  (2)  from  the  kidney  (as,  e.g.,  in  tuberculosis  of  that  organ); 
(3)  from  the  adjacent  structures  (as,  e.g.,  in  infectious  prostatitis,  metritis, 
salpingitis,  and  appendicitis);  and  (4)  thi-ough  the  general  circulation. 

Acute  Cystitis. — Acute  cystitis  comes  on  suddenly  and  soon  involves  the 
mucous  membrane  of  the  fundus  and  body  of  the  bladder.  Exposure  to  wet 
and  cold  plays  an  important  role  in  persons  who  are  diabetic,  alcoholic,  gouty, 
or  rheumatic,  or  who  harbor  a  latent  infection.  The  bladder  and  surrounding 
structures  are  seldom  free  from  bacteria.  The  exposm'e  lessens  the  normal 
resistance  of  the  bladder  and  the  bacteria  are  then  able  to  penetrate  the  mucous 
membrane,  and  inflammation  is  the  result.  The  most  frequent  cause  of  acute 
cystitis  is  gonorrhoeal  infection  {vide  Gonorrhoeal  Cystitis,  page  745,  Vol.  II.). 
Acute  prostatitis  and  posterior  m'ethritis  must  not  be  mistaken  for  inflam- 
mation of  the  bladder.  Mixed  infections  of  the  bladder,  induced  by  maltreat- 
ment of  gonorrhoea,  are  quite  common  even  in  the  most  skilful  hands.  Cystitis 
may  follow  the  passing  of  a  catheter  for  the  relief  of  retention  of  m-ine 
from  gonorrhoea.  Asepsis  and  antisepsis  will  not  invariably  prevent  cystitis 
following  instrumentation  even  in  the  female.  It  must  be  remembered  that  a 
catheter  should  never  be  used  without  the  strictest  surgical  cleanliness  and 
the  employment  of  aseptic  lubricants.  Great  injury  to  the  pelvic  bones  often 
involves  the  bladder,  and  in  many  cases  acute  cystitis  ensues.  Here,  again, 
latent  infection  plays  its  part  in  the  etiology.  When  the  bladder  is  the 
seat  of  a  chronic  infection,  it  is  not  surprising  that  acute  infection  follows 
instrumentation. 

Pathology. — Acute  cystitis  may  involve  the  mucosa  alone,  the  mucosa  and 
the  muscular  coat,  and  the  perivesical  tissues  in  addition  to  the  mucous  and 
muscular  coats.  The  reddened  and  swollen  mucous  membrane,  with  its  enlarged 
vessels,  may  be  inspected  through  the  cystoscope.  Some  parts  appear  more 
oedematous  than  others,  and  extravasations  of  blood  are  seen  here  and  there. 
Plaques  of  lymph  may  be  distributed  over  the  mucosa.  If  the  inflammation 
deepens,  these  plaques  may  coalesce  and  form  a  complete  coating  over  the 
mucous  membrane  of  the  bladder.  Eventually  they  separate  and  come  away 
with  the  urine,  leaving  a  raw  surface  behind  which  not  infrequently  ulcerates. 
Membranous  cystitis  is  most  frequently  met  with  in  women,  in  whom  an  entire 
cast  of  the  bladder  may  be  voided  with  the  urine.  It  is  associated  with  uterine 
disease.  The  colon  bacillus  is  the  principal  organism  found  in  these  cases, 
although  mixed  infection  is  always  present.  In  acute  septic  cystitis  the  mucous 
surface  and  the  muscular  tissue  beneath  become  gangrenous,  and  within  a  few 
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days  this  process  of  sphacelation  may  extend  to  and  involve  the  peritoneum 
and  perivesical  tissues. 

Symptoms. — Acute  inflammation  of  the  bladder  develops  somewhat  suddenly. 
It  may  begin  with  an  uncomfortable  and  frequent  irritation  in  the  region  of 
the  bladder,  ^^^th  or  without  chilly  sensations.  The  patient  complains  of  a  hot 
scalding  sensation  at  the  neck  of  the  bladder  during  urination,  and  he  states 
that  ease  is  obtained  when  the  bladder  is  em[)tied.  Pain,  while  always  present, 
may  not  be  a  prominent  symptom  in  mild  cystitis.  The  urine  is  high-colored 
and  cloudy.  This  mild  form  often  passes  off  spontaneously.  The  body  tem- 
perature may  not  be  disturbed  at  all.     Usually  it  ranges  from  99"  to  100°  Fahr. 

Subacute  Catarrhal  Cystitis. — Subacute  catarrhal  cystitis  appears  to  be  of  a 
very  superficial  natui'e.  The  predisposing  causes  are:  congestions  following 
exposure  to  cold  or  the  ingestion  of  turpentine,  cantharides,  arsenic,  alcohol,  or 
corrosive  sublimate;  or  a  congestion  such  as  occurs  in  persons  of  the  uric-acid 
diathesis.  The  exciting  cause,  of  course,  is  infection  by  bacteria.  Again, 
slight  irritations  following  vesical  irrigations,  catheterization,  descent  of  a  stone 
from  the  kidney,  retention  of  urine  from  any  cause,  result  in  congestion  of  the 
bladder  and  predispose  to  subacute  catarrhal  cystitis.  This  predisposition  is  also 
manifested  after  operations  upon  the  bladder  or  upon  surrounding  structures, 
i.e.,  operations  upon  the  vagina  and  rectum.  This  form  of  cystitis  usually 
subsides  after  the  employment  of  vesical  irrigations  with  a  satm'ated  solution 
of  boric  acid,  or  after  the  acidity  of  the  urine  has  been  neutralized  l^y  the 
internal  administration  of  potassium  acetate  (gr.  xx.  t.  i.  d.),  ^^dth  or  wdthout 
the  boric-acid  irrigations. 

The  clinical  characteristics  are  sudden  onset,  short  duration,  mild  behavior. 
The  attack  passes  off  either  spontaneously  or  with  a  minimum  of  local  or  con- 
stitutional treatment. 

Acute  Septic  or  Suppurative  Cystitis. — This  is  a  more  severe  type  of  cystitis; 
it  lasts  longer  than  the  catarrhal  variety  and  is  either  due  to  some  \irulent  tj'pe 
of  infection,  following  upon  a  gonorrhoea  or  a  septic  wound,  or  to  an  extension 
from  a  suppm-ating  focus  elsewhere  in  the  tract.  It  is  not  unusual  for  the 
subacute  catarrhal  type  to  become  more  and  more  septic,  and  finally  to  result 
in  chronic  inflammation  of  the  ^dscus  or  in  the  development  of  ulcerations. 

Chronic  Cystitis. — This  type  is  so  called  because  of  its  insidious  approach, 
slow  development,  persistency,  and  the  difficulty  of  effecting  a  cure. 

The  causes  of  chronic  cystitis  are  identical  with  those  of  the  acute  form  of 
the  disease;  the  commonest  one  being  catheterization  without  surgical  cleanliness. 
A  septic  instrument  passed  clumsily  into  the  bladder  furnishes  both  the  trauma- 
tism and  the  infection.  It  is  true  that  organisms  may  engraft  themselves  upon 
the  pabulum  fiu^nished  by  slight  abrasions  and  congestion,  and  may  then  cause 
the  cataiThal  and  the  non-suppurative  types  of  cystitis;  or,  again,  these  germs 
may  not  attack  the  bladder  first,  but  may  infect  the  urine,  the  cystitis  then 
developing  secondarily.  It  may  be  laid  down  as  a  certainty  that  suppm'ation 
is  the  most  frequent  condition  in  chronic  cystitis.  The  urine  is  usually  alkaline, 
seldom  acid.     The  colon  bacillus  is  present  in  company  with  many  other  germs. 
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If  the  lu'ine  is  acid,  one  should  suspect  tuberculosis  at  once.  The  niicro-organ- 
isms  find  their  way  into  the  bladder  by  way  of  the  urethra,  or  in  a  descending 
dh-ection  from  the  kidne}',  or,  finally,  by  way  of  the  blood  stream.  The  colon 
bacillus  is  ubiquitous  and  may  find  its  way  into  the  bladder  after  an  attack 
of  prostatitis.  Lydston  claims  that  hyperacidity  of  the  urine  never  per  se 
causes  cystitis  and  that  irritation  produced  by  such  lu-ine  is  due  to  the  crystals 
of  uric  acid,  oxalate  of  lime,  and  the  urates  that  it  contains,  and  not  to  an  excess 
of  sodium  diphosphate — the  salt  upon  wliich  the  normal  acidity  of  the  mine 
depends. 

The  infection  remains  until  the  gross  cause  is  removed,  and  among  such 
causes  may  be  mentioned:  stone  in  the  bladder,  a  vesical  tumor,  hypertro- 
phied  prostate,  strictm-e  of  the  uretlira,  kidney  tuberculosis,  or  some  affection 
of  the  spinal  cord  (injm'ies,  paralysis  from  various  causes,  etc.).  The  presence 
of  ulceration,  enc3'sted  stone,  papilloma,  etc.,  formerly  mistaken  for  cystitis, 
is  eliminated  by  a  cystoscopic  examination. 

(Edema  BuUosum  Cystitis. — Tliis  form  of  the  disease,  so  called  from  the 
lesions  which  characterize  it,  is  a  rare  type  of  cystitis,  one  in  which  the  inflam- 
mation produces  vesicles  which,  according  to  Bierhoff,  Albarran,  and  others, 
are  circumscribed  and  vary  in  size  from  a  millet  seed  to  a  pea.  The}'  are  pro- 
duced by  localized  accumulations  of  serum  beneath  the  epithelium.  The  bullae 
liave  been  observed  in  cases  of  catarrhal  cystitis,  septic  cystitis,  and  the  cystitis 
which  is  dependent  upon  gonorrhoea,  carcinoma,  cystocele,  and  pyosalpinx. 

Alevibranous  or  Exfoliative  Cystitis. — This  form  of  cystitis  follows  partmi- 
tion  and  is  no  doubt  caused  by  the  pressure  of  the  fnetal  head.  It  is  character- 
ized by  the  exfohation  of  the  mucous  membrane  of  the  bladder,  either  in  par- 
ticles or  in  one  complete  piece.  Patches  of  lymph  also  form  on  the  mucous 
membrane  and  are  carried  oft"  by  the  m-ine. 

Gangrenous  Cystitis. — Gangrenous  cystitis  is  sometimes  called  phlegmon  of 
the  bladder,  and  occm-s  when  the  infection  is  particularly  virulent  and  the  cys- 
titis extremely  severe  and  extensive.  The  entu-e  mucous  membrane  may 
be  destroyed,  and  perforation  of  the  muscular  coats  has  been  observed.  In  a 
fatal  case  of  puerperal  infection,  I  observed  the  above-mentioned  gangrenous 
condition  of  the  mucous  membrane.  In  this  case,  impaction  of  the  fa'tal  head, 
with  retention  of  urine,  was  present  for  tliree  days  before  the  physician  saw  her. 
He  applied  the  forceps,  delivered  a  dead  child,  and  then  catheterized  the  woman. 
On  the  sixth  day  after  delivery  I  saw  her;  she  was  then  in  a  moribund  condition. 
The  gangrenous  condition  was  not  limited  to  the  bladder  alone  (as  seen  post 
mortem),  but  the  vulva,  urethra,  and  portions  of  the  vagina,  uterus,  and  left 
Fallopian  tube  were  involved.     The  infectious  agent  was  the  streptococcus. 

Diphtheiitic  Cystitis. — When  the  Klebs-Loeffier  bacillus  infects  the  bladder, 
the  cystitis  is  accompanied  by  the  formation  of  a  false  membrane,  similar  to 
that  found  in  the  trachea,  the  nose,  and  the  throat  of  patients  affected  with 
diphtheria.     In  this  form  of  cystitis  the  urine  is  extremely  ammoniacal. 

Chronic  cystitis  occurs  in  the  following  conditions,  some  of  which  are  dealt 
with  in  other  articles  in  this  work: — 
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(a)  Uretliral  stricture,  abscess,  calculus,  foreign  body,  and  injury. 
(6)  Prostatic  abscess,  calculus,  tumor,  tuberculosis,  hypertrophy. 

(c)  Vesical  abscess,  calculus,  tumor,  foreign  body,  paralysis,  or  atony. 

(d)  Ureteral  calculus. 

(e)  Nephrolithiasis,  pyelonepliritis,  tuberculous  kidney. 

(/)  Perivesical  abscess,  which  may  perforate  into  the  bladder  and  cause 
cystitis. 

Pathological  Changes. — The  bladder  is  very  much  altered  in  size,  shape, 
color,  and  structure.  Ckronic  congestion  produces  a  bluish  tinge;  in  some 
locaUties  the  mucosa  is  paler  than  normal,  wliile  in  others  it  is  congested  and  red. 
Small  red  petechial  capillary  hemorrhages  are  scattered  here  and  there  thi'ough- 
out  the  mucosa.  The  muscular  structui'e  becomes  thickened  and  trabeculation 
ensues,  and  in  some  rare  cases  sacculations  or  diverticula  develop.  Retention 
cysts  of  the  terminal  ends  of  the  lu-eters  may  occasionally  be  observed.  In 
some  cases,  leucoplakia  vesiccie  is  produced.  The  cylindrical  epithelium  becomes 
squamous  (Heymann);  the  bladder  wall  may  be  an  inch  thick,  from  prolifera- 
tion of  the  subepithelial  muscularis,  the  new  tissue  forming  large  alveoli.  (Halle.) 
The  entire  bladder  becomes  contracted  by  reason  of  the  increase  in  the  fibrous 
tissue,  which  may  extend  to  the  subperitoneal  structures.  Vesicles,  bullae, 
and  cysts  are  rare  conditions.  (Bierhoff.)  Many  of  the  contributing  factors, 
such  as  stone  in  the  bladder,  may  still  be  active,  and,  until  these  are  radically 
dealt  with,  the  cystitis  will  continue. 

Symptoms. — Chronic  cystitis  is  not  revealed  by  any  pathognomonic  symp- 
toms. The  act  of  urination  occurs  frequently  and  is  uncontrollable.  Pain 
is  the  most  persistent  symptom  and  pyuria  the  most  constant  sign.  The  pain 
is  always  in  the  bladder  and  is  intermittent  in  character.  It  is  the  most  intense 
when  the  bladder  is  full.  If  a  stone  is  in  the  bladder,  the  pain  is  not  reheved 
as  soon  as  the  urine  is  expelled,  because  the  bladder  always  tries  to  expel  the 
stone  also.  The  same  is  true  of  intravesical  gi'owths  and  protrusions  which 
obstruct  the  flow.     (See  farther  on,  under  Prostatic  Diseases.) 

In  pyuria  the  urine  is  scanty  and  cloudy,  owing  to  the  presence  of  pus, 
blood  (sometimes),  mucus,  bladder  epithelium,  and  occasionally  fibrin.  Bac- 
teria are  present  in  large  numbers. 

In  hirmaturia  the  blood  courses  through  the  congested  and  inflamed  mucosa. 
The  bladder  contracts  to  expel  the  urine;  the  detrusor  muscle  acts  just  too 
late  and  the  sphincter  is  still  on  guard.  The  counter-action  between  the  two 
results  in  a  rupture  of  the  vessels  in  the  congested  mucosa,  and  blood  is  expelled 
at  the  completion  of  urination.     The  vesical  tenesmus  may  not  be  severe. 

Diagnosis  and  Prognosis. — While  the  primary  condition  upon  which  the 
chronic  cystitis  depends  may  be  difficult  to  discover,  still  the  diagnosis  is  easily 
made.  A  simple  cj^stoscopic  examination  reveals  at  once  the  characteristic 
appearance  of  an  inflamed  bladder.  The  remote  cause  should  then  be  sought. 
A  history  of  the  case  is  a  great  help  in  making  a  diagnosis.  One  infection  may 
subside  and  another,  due  to  a  different  germ,  take  its  place.  The  gonococci 
often  leave  the  field  and  the  inflammation  will  be  continued  tlirough  the  agency 
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of  another  bacillus — the  bacillus  coli  communis.  In  this  mstance  the  history 
of  the  case  is  valuable.  In  all  cases  the  urine  should  be  examined  in  order  to 
determine  whether  a  diseased  condition  of  the  kidneys  is  a  factor  in  the  bladder 
condition.  The  patient  should  be  subjected  to  a  thorough  examination,  espe- 
cially with  reference  to  the  spine,  the  rectum,  and  the  genito-urinary  organs. 
Catheterization  of  the  ureters  may  be  necessary  before  a  diagnosis  can  be  made. 
This,  however,  is  not  imperative  as  a  means  of  ascertaining  the  condition  of 
the  bladder.  The  prognosis  of  a  chronic  cystitis  depends  upon  its  stage  and 
cause. 

A  bladder  that  has  been  inflamed  once,  is  liable  to  become  infected  again, 
although  an  apparent  cure  was  obtained  in  the  first  instance.  When,  however, 
the  cystitis  is  perpetuated  by  the  presence  of  a  stone  in  the  bladder,  kidney,  or 
prostate,  and  the  condition  is  successfully  dealt  with,  cystitis  is  not  likely  to 
return.  The  same  is  true  if  an  enlarged  prostate  keeps  up  the  cystitis  after 
the  prostatic  disorder  has  been  cured.  The  cm'e  of  the  cystitis  in  these  cases 
is  permanent  unless  the  bladder  or  kidneys  are  permanently  damaged.  Atonic 
dilatation,  extreme  contraction,  trabeculation,  formation  of  diverticula,  are 
conditions  which  are  likely  to  persist  more  or  less  after  the  predisposing  causes 
have  been  removed.  Procrastination  is  generally  answerable  for  these  bladder 
conditions  which  torment  and  greatly  incapacitate  a  person  for  life,  and  it  is 
also  accountable  for  the  graver  conditions — e.g.,  dilated  and  infected  ureters 
and  kidneys — that  shorten  so  many  lives. 

Treatment. — Recurrent  attacks  of  chronic  cystitis  may  be  materially  dimin- 
ished by  the  adoption  of  certain  prophylactic  measures — such,  for  example, 
as  the  regulation  of  one's  mode  of  li\^ng,  the  selection  of  a  proper  place  of 
residence,  and  the  careful  observance  of  dietetic  rules.  Attention  should  be 
paid  to  the  asepsis  and  antisepsis  of  the  patient  as  a  whole.  Indigestion,  expos- 
ure, over-exertion,  and  fatigue  of  the  genital  organs  must  be  avoided.  Cystitis 
is  apt  to  occur  after  horseback  riding,  cycling,  or  motoring.  The  patient  who 
has  a  chronic  cystitis  should  avoid  as  much  as  possible  the  passing  of  a  catheter, 
sound,  or  cystoscope.  The  curative  treatment  of  cystitis  is  both  constitutional 
and  local. 

So  far  as  constitutional  measures  are  concerned,  internal  antiseptics  are 
valuable  remedies  for  inflamed  bladders.  Those  of  the  formaldehyd-salicylic 
gi'oup  ai'e  preferable.  If  it  is  found  that  formaldehyd  irritates  the  kidneys  it 
should  be  discontinued.  Salol  may  be  administered  in  doses  of  from  ten  to 
twenty  grains  tliree  times  a  day,  with  or  without  the  use  of  uva  m'si ;  boric  acid, 
in  doses  of  ten  to  fifteen  grains  a  day,  is  also  useful.  It  is  a  drug  which  some- 
times produces  albumin  in  the  urine  and  toxic  symptoms,  accompanied  with 
great  weakness  and  a  rash,  exanthematous  in  character.  Benzoic  acid,  in 
doses  of  five  grains,  deodorizes  the  ammoniacal  urine  very  materially.  However, 
it  is  liable  to  distress  the  stomach.  Urotropin,  in  seven-grain  doses,  is  an 
excellent  iu"inary  antiseptic.  It  clears  up  the  cystitis  of  typhoid  in  a  few  days. 
It  has  no  effect  on  gonorrhoeal  or  tuberculous  cystitis.  Formaldehyd,  its 
active  principle,  is  liberated  from  lu-otropin  only  when  the  urine  is  acid  in  the 
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renal  pelvis.  It  may  be  given  for  months  to  advantage.  Care  must  be  taken, 
however,  lest  it  produce  toxic  symptoms.  It  may  cause  nausea,  diarrhoea, 
albuminui"ia,  intestinal  colic,  tinnitus  aurium,  ha^maturia,  and  even  strangury. 
Should  the  urine  at  any  time  become  scanty,  the  ch'ug  should  be  withdi'awn 
at  once,  to  avoid  untoward  effects.  Before  internal  medication  is  begun,  the 
reaction  of  the  urine  is  somewhat  suggestive  of  what  conditions  retjuire  to  be 
corrected.  If  the  urine  is  markedly  acid,  and  of  high  specific  gravity,  potassium 
acetate,  gr.  xx.  every  four  hours,  accompanied  by  small  doses  of  tincture  of 
hyoscyamus,  should  render  the  m-ine  alkaline  and  lessen  the  suffering. 

In  the  presence  of  undoubted  phosphatiuia,  the  antiseptics  already  mentioned, 
together  with  boric  acid,  urotropin,  and  cystogen,  are  indicated.  In  rheumatic 
patients,  salicylic  acid  counteracts  both  the  phosphaturia  (by  rendering  the 
urine  acid)  and  the  rheumatism.  When  gonorrhcra  plays  a  part  in  the  etiology, 
— and  it  often  does, — balsam  of  copaiba,  cubebs,  santal  oil,  santyl,  and  l)uchu, 
all  have  a  sedative  effect,  to  say  the  least.  The  medical  treatment  of  chronic 
c)^stitis  is  more  or  less  contradictory,  the  infection  in  the  mean  time  running 
its  com"se  locally  or  ascending  to  the  kidney;  the  local  treatment  is  the  only 
really  cm^ative  procedm*e.  Pain  and  increased  functional  activity  of  the  bladder 
must  be  relieved.  Morphine  is  the  chief  di'ug  for  this  purpose.  If  a  patient 
dreads  the  use  of  the  hyjjodermic  needle,  then  it  may  be  administered  per  os 
or  per  rectum.  While  the  normal  bladder  does  not  absorb  very  much,  the  raw, 
granular  mucosa  does  so  with  avidity;  therefore  one  should  l3e  careful  in  using 
anodynes  as  injections  into  the  bladder.  Whatever  the  diaigs  may  be  they 
should  be  given  well  diluted  with  plain  water,  or  with  some  of  the  alkaline  or 
neutral  mineral  waters.    Lydston  says  that  the  water  of  Garrocl  Spa  is  the  best. 

So  far  as  the  local  treatment  of  clii"onic  cystitis  is  concerned  it  may  be  said 
that,  during  the  acute  recurrent  attacks,  all  local  interference  had  better  be 
omitted  unless  the  patient  is  under  the  influence  of  an  ana:'sthetic,  when  any 
local  application  may  be  administered  that  seems  to  be  indicated  from  the  cysto- 
scopic  appearance  of  the  bladder.  Up  to  a  recent  date,  most  of  the  treatment 
recommended  for  cystitis  was  empirical.  We  novv'  f(jrmulate  our  attacks  in 
accordance  with  the  bacteriological  findings  and  the  exact  conditions  ascertained 
by  aid  of  the  c3"stoscope.  Not  long  since,  a  case  was  referred  to  me  because  of 
bladder  symptoms.  A  cystoscopic  examination  showed  that  the  bladder  mucosa 
was  normal,  and  on  further  inquiry  it  \mis  learned  that  the  real  lesion  was  an 
interstitial  nephritis  of  the  right  kidney.  The  kidney  was  decapsulated  and 
jiunctured,  and  this  procedure  relieved  all  the  bladder  symi)toms.  Kelly 
mentions  an  instance  of  ''an  enormous  stone  in  the  left  kidney"  of  an  okl  lady 
who  was  accused  of  having  cystitis  instead.  These  are  only  two  of  many  instances 
that  might  be  quoted  in  support  of  the  importance  of  resorting  to  the  use  of 
a  cystoscope  before  one  can  be  sm'e  of  employing  a  rational  treatment  in  chronic 
cystitis. 

Irrigations  with  metUcated  solutions  constitute  a  local  measure  of  great 
value.  The  simplest  apparatus  is  a  glass  funnel  with  a  rubber  tube  attached 
and  a  catheter  fastened  to  the  distal  end  of  the  tube.     The  fluid  is  run  into  the 
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bladder  until  a  regurgitation  occurs  which  shows  that  the  bladder  is  full.  Then 
the  funnel  is  lowered  and  the  fluid  is  siphoned  out.  This  act  is  repeated  until 
the  fluid  comes  away  absolutely  clear.  In  clu'onic  cases  of  cystitis  it  is  a  good 
j)lan  to  leave  a  few  ounces  of  fluid  in  the  bladder;  distention  should  be  avoided 
unless  ulcer  is  positively  excluded.  In  mild  cases  one  UTigation  a  day  may 
suffice:  the  frequenc3^  however,  depends  clinically  upon  the  relief  obtained 
when  the  bladder  is  washed  out.  Sometimes  the  patient  recjuests  a  repetition  of 
the  iri'igation  every  two  or  three  hours.  In  these  cases  continuous  irrigation 
with  a  return-flow  catheter  is  ad\'isal)le,  so  that  no  urine  whatever  shall  be 
retained  in  the  bladder.  Continual  ii-rigation  acts  ^'e^v  well  when  residual 
urine  is  the  cause  which  perpetuates  the  irritability.  If  a  self-retaining  catheter 
is  well  borne,  continuous  irrigation  is  not  necessary.  The  strength  of  the  solu- 
tions used  for  cleansing  the  bladder  varices  according  to  the  drug  employed  and 
the  condition  of  the  bladder.  The  following  solutions  are  safe  and  effective 
in  the  strengths  mentioned: 

Boric  acid — fifty  per  cent  of  a  saturated  solution  or  one  fully  saturated. 

Chinosol— 1  in  4,000. 

Salicylic  acid — 1  in  3,000  (saturation) — is  useful  in  dissolving  crusts  formed 
of  phosphates,  and  neutralizes  the  alkaline  mine. 

Alcohol — well  diluted  (1  in  50  or  100)  does  not  usually  irritate,  and  acts  a-i 
an  astringent,  antiseptic,  and  deodorant. 

Bichloride  of  mercury— 1  in  from  20,000  to  50,000. 

Silver  nitrate — 1  in  20,000.  Twenty  years  ago  the  writer  was  in  the  habit 
of  injecting  two  ounces  of  a  silver-nitrate  solution,  in  the  strength  of  3  ij-  to  the 
ounce  of  water,  in  cases  of  obstinate  chronic  cystitis,  with  excellent  results. 
They  were  most  likely  cases  of  ulceration.  If  the  cystitis  is  of  tuberculous 
origin  the  silver  nitrate  does  harm. 

Collargol — one-per-cent  solution  is  a  favorite  remedial  solution  for  purpose  of 
irrigation. 

Potassium  permanganate  1  in  5,000,  is  strong  enough  for  the  bladder. 

Benatol  (the  glycerite  of  phenol) — is  a  recent  antiseptic  germicide  and  is 
non-irritating.  It  may  be  used  in  the  same  strength  as  lysol, — viz.,  one  drachm 
to  a  (luart, — and  has  no  unpleasant  odor. 

Iri'igations  for  chronic  cystitis  have  their  limitations.  If,  at  the  end  of  twenty 
days,  the  improvement  has  not  been  satisfactory,  instillations  or,  better  still, 
local  apjjlications  of  caustic  solutions,  should  be  used. 

Instillations  of  strong  bichloride  solutions  (Guyon)  are  excellent,  especially 
in  tuberculosis  of  the  bladder.  In  this  connection  Kelly  says:  "I  have  not 
been  able  to  use  the  bichloride  in  a  solution  stronger  than  1  to  5,000,  and  yet 
in  one  case  I  was  forced  to  use  for  some  weeks  a  solution  of  1  to  4,000." 

Preliminary  to  instillation  local  anu'sthesia  should  be  produced  by  the  applica- 
tion of  cocaine  (one- per- cent  solution)  and  by  the  administration  of  morphia 
hypodermically.  In  the  majority  of  cases,  a  silver-nitrate  solution,  of  the 
strength  of  from  one  to  twenty-five  per  cent,  is  most  serviceable.  The  quantity 
injected  into  the  bladder  varies  with  the  strength  of  the  silver  solution.     Instil- 
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lation  of  one  of  the  strong  solutions  should  not  be  repeated  oftener  than  every 
four  or  five  days. 

Topical  applications  constitute  the  most  effective  method  of  treatment. 
A  silver-nitrate  solution  (of  twenty-five-per-cent  strength),  applied  by  means 
of  an  applicator  tln-ough  a  cystoscope,  is  more  suitable  in  the  treatment  of  the 
female  bladder.  The  solid  caustic  stick  is  easily  applied  to  an  ulcer  through 
the  Kelly  cystoscope.  Bransford  Lewis,  of  St.  Louis,  Missouri,  has  devised 
an  operating  cystoscope  for  male  cases.  Long,  slender  applicators,  cm'ettes, 
biting  forceps,  etc.  (Fig.  117),  are  used  tlirough  tliis  instrument,  and  the  con- 
ditions are  treated  while  under  actual  observation.  Operating  cystoscopes 
have  been  devised  by  others,  but  I  think  that  the  Lewis  instrument  is 
the  best. 

In  chronic  cystitis  (cystitis  dolorosa)  local  applications  by  the  aid  of  the 
cystoscope  and  drainage  afford  the  best  means  of  putting  the  bladder  at  rest. 
T\niile  perineal  section  and  suprapubic  section  may  be  necessary  in  the  male, 
these  measm^es  should  not  be  employed  in  the  female.  Forcible  dilatation  of 
the  urethra  and  neck  of  the  bladder  secure  capital  drainage,  and  thus  a  vesico- 
vaginal fistula  is  averted.  I  have  on  several  occasions  dilated  the  female  urethra 
to  such  an  extent  that  it  would  admit  my  index  finger  into  the  bladder  and 
would  also  permit  the  introduction  of  a  large  ciu'ette.  In  two  cases,  after  cm'et- 
tage,  I  repeatedly  packed  the  bladder  (through  Kelly's  cystoscope)  with  iodoform 
gauze  soaked  in  a  ten-per-cent  emulsion  of  iodoform  in  glycerin,  and  cured  my 
patients  without  resorting  to  a  vesico-vaginal  cystotomy. 

Ulcer  of  the  Bladder. — Simple  ulcer  of  the  bladder  is  rare.  It  has  been 
observed  and  described  by  Fenwick,  Le  Fur,  Castaigne,  Walker,  and  others. 
It  may  be  defined  as  a  non-inflammatory  ulcer,  chronic  or  acute,  which  some- 
times penetrates  the  entire  bladder  wall.  Although  the  ulcer  may  become 
infected  and  inflamed,  it  is  claimed  that  infection  of  the  bladder  never  produces 
it.  It  presents  the  same  appearance  as  a  gastric  ulcer,  and,  indeed,  may  have 
a  similar  etiology — viz.,  a  blocking  of  the  terminal  arteries  or  an  interference 
with  the  trophic  nerves. 

Dr.  George  Walker,  of  Johns  Hopkins  University,  Baltimore,  reports  two 
cases  of  ulcer  of  the  bladder. 

The  first  case  was  that  of  a  man,  aged  54  years,  who  had  contracted 
gonorrhoea  eight  years  previously.  Eight  months  before  he  presented  himself  for 
treatment,  frequent  urination  set  in.  He  also  complained  of  painful  sensations 
which  were  felt  deep  in  the  perineum  and  which  occurred  during  the  day  independ- 
ently of  micturition.  He  was  compelled  to  empty  the  bladder  ever}'  three  hours 
during  the  day,  but  not  so  frequent^  at  night.  There  was  great  discomfort  from 
pain  and  burning  in  the  urethra  during  urination.  Physical  examination  of  the 
rectum  and  genitalia  revealed  nothing  abnormal.  The  urine  was  slightly  turbid 
and  contained  a  number  of  fine  granules.  Microscopic  examination  showed  pus 
cells,  bladder  epithelium,  a  few  bacilli  and  cocci,  and  no  tubercle  bacilli.  Endo- 
scopic examination  disclosed  a  normal  urethra.  With  the  cystoscope  there  was 
found  a  small  round  ulcer  on  the  left  lateral  wall  of  the  bladder,  about    2  cm. 
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behind  the  orifice  of  the  left  ureter.  It  was  sharply  punched  out;  the  immediate 
edges  were  smooth  and  regular;  the  base  was  made  up  of  a  red,  fairly  firm-looking 
granulation  tissue,  over  which  was  a  thin  coating  of  a  fibrous  exudate.  The  ulcer 
extended  to  the  submucous  tissue  but  not  beyond  it.  The  adjacent  mucous 
membrane  was  slightly  injected,  but  otherwise  presented  no  change.  The  re- 
maining mucosa  was  entirely  normal;  there  was  not  the  slightest  evidence  of  a 
tuberculous  process.  The  ureteral  orifices  looked  healthy  and  emitted  a  clear 
fluid.     The  capacity  of  the  bladder  was  normal. 

In  the  second  case,  that  of  a  man  27  years  old,  the  patient  gave  a  history  of 
a  remote  attack  of  gonorrhoea.  Blood  began  to  appear  in  the  urine  three  years 
previously ;  later,  increased  frequency  of  urination,  with  more  or  less  pain,  dis- 
turbed him  greatly.  The  pain  was  described  as  a  burning  sensation  referred  to 
the  perineum  and  hypogastrium.  These  signs  and  symptoms  increased  in  severity 
up  to  about  six  months  previously,  when  improvement  began.  The  bleeding 
became  less  frequent  and  profuse.  The  general  health  of  the  patient  did  not 
deteriorate  at  any  time.  Examination  of  the  entire  body  was  negative.  The 
urine  was  practically  normal,  save  for  some  mucus,  leucocytes,  and  bladder 
epithelium.  The  cystoscope  revealed  an  ulcer  on  the  right  lateral  bladder  wall, 
slightly  behind  the  ureteral  orifice.  It  was  as  large  as  a  dime,  irregular  in  shape, 
and  extended  here  and  there  in  fine  projections.  The  base  presented  a  granulating 
surface,  nearly  level  with  the  surrounding  mucosa.  It  was  bluish  in  color  and 
most  of  the  surface  was  covered  with  a  smooth  epithelium.  The  pathological 
appearances  were  those  of  a  healing  ulcer. 

Pathology. — Three  types  of  ulcer  of  the  bladder  have  been  described: 
(1)  The  acute  perforating  ulcer;  (2)  the  simple  ulcer,  which  becomes  chronic; 
and  (3)  the  exuberant  ulcer. 

The  first  and  second  types  are  usually  found  on  the  postero-lateral  walls  of 
the  bladder.  They  present  circular,  clean-cut  edges,  with  a  base  covered  with 
red,  non-exuberant  granulation  tissue,  throughout  which  particles  of  fibrin  are 
scattered. 

The  exuberant  ulcer  is  usually  solitary.  The  edges  are  slightly  indurated 
and  feebly  injected.  The  mucosa  of  the  bladder  is  elsewhere  entirely  normal. 
At  the  margin  of  the  ulcer  exuberant  granulation  tissue  rises  above  the  mucosa 
and  bleeds  very  readily.  This  ulcer  has  no  inflammatory  surrounding  halo. 
In  a  case  of  this  nature  which  came  under  my  observation,  the  ulcer  was 
engrafted  upon  a  tear  of  the  bladder  mucosa.  This  was  produced  during 
dilatation  of  a  congenitally  contracted  bladder.  There  were,  in  this  case,  three 
of  these  exuberant  ulcers. 

Castaigne  made  a  careful  histological  examination  of  the  simple  ulcer  of  the 
bladder.  He  found  that,  in  the  first  stage,  it  showed  a  layer  of  necrotic  tissue 
over  the  surface  of  the  ulcer,  and  that,  beneath  this,  ordinary  granulation  tissue 
was  present.  Immediately  outside  this  zone,  thrombosis  of  the  smaller  blood- 
vessels was  found  to  exist.  A  bacteriological  examination  of  stained  smears 
and  sections  failed  to  reveal  the  presence  of  any  micro-organisms.  When 
cystitis  arises,  pyogenic  organisms  are  found  in  great  abundance;  the  simple 
ulcer  is  then  converted  into  an  infected  ulcer  with  cystitis. 
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In  the  acute  perforating  ulcer,  the  perforation  usually  occurs  before  cystitis 
sets  in.  For  a  description  of  this  ulcer,  one  must  rely  upon  post-mortem  find- 
ings. In  an  autopsy  made  by  Castaigne,  the  perforation  was  found  to  be 
located  at  the  posterior  part  of  the  bladder.  The  ulcer  was  2  cm.  in  width, 
and  it  was  the  base  of  this  ulcer  that  had  given  way.  There  were  3  litres 
of  blood  in  the  peritoneal  ca^^ty.  The  remainder  of  the  genito-urinary  tract 
was  normal.  In  1876,  Bartlett  described  a  perforating  ulcer  of  the  bladder 
wliich  resembled  very  closely  gastric  ulcer.  Johnston  reports  a  case  of  an  ulcer 
of  the  bladder  which  measured  three  inches  in  diameter.  In  the  case  reported 
by  Chaufford  in  1900  the  ulcer  of  the  bladder  closely  simulated  a  gastric  ulcer 
and  was  situated  in  the  upper  posterior  wall. 

Etiology. — The  etiology  of  simple  ulcer  of  the  bladder  is  an  enigma.  It 
appears  to  have  no  connection  with  infection  or  cystitis.  It  probably  depends 
upon  a  local  distm'bance  in  the  vessels  of  the  mucosa  or  else  is  due  to  some 
trophic  nerve  lesion.  Le  Fur  was  able,  experimentally,  to  produce  ulcers  of 
the  bladder  in  rabbits.  He  injected  organisms  into  the  blood  of  the  animals 
and  then  produced  traumatisms  in  the  bladder  wall.  Of  course,  a  lesion  of  this 
natm*e  would  be  described  as  an  infected  ulcer.  Such  ulcers  really  occur  in 
scarlet  fever,  typhoid  fever,  diphtheria,  etc. 

Ulcer  of  the  bladder  is  occasionally  observed  in  cases  of  locomotor  ataxia 
and  can  then  be  explained  only  upon  the  su]:)position  that  the  trophic  nerves 
are  interfered  with. 

The  simple  healing  ulcer  is  converted  into  the  exuberant  ulcer  by  the 
irritation  of  the  urine,  which  prevents  the  formation  of  an  epithelial  cov- 
ering. 

Symptoms.— Three  prominent  symptoms  have  been  ascribed  to  simple 
ulcer  of  the  bladder.  They  are:  frequent  urination,  pain  in  the  penile  por- 
tion of  the  urethra,  and  hemorrhage.  If  the  ulcer  is  of  the  perforating 
variety,  symptoms  of  perforation  of  the  bladder  develop  witli  astonishing 
rapidity. 

In  all  the  cases  there  is  no  attendant  depreciation  in  the  general  health  of  the 
patient.  While  the  frequent  urination,  pain,  and  hemorrhage  are  disagreeable, 
the  patients  are  able  to  endure  their  malady  until  cystitis  begins.  No  doubt, 
in  a  considerable  number  of  instances  the  ulcer  heals  without  the  development 
of  cystitis.  When  infection  occurs,  then  all  the  signs  and  symptoms  are  those 
of  cystitis.  Micturition  is  now  more  painful  and  the  urine  becomes  putrid. 
Phosphatic  deposits  irritate  the  raw  sm'face  of  the  ulcer  and  often  lead  to  the 
formation  of  calculi.  Microscopic  examination  of  the  urine  reveals,  not  only 
the  presence  of  blood,  but  also  that  of  pus  and  of  bacteria. 

In  the  simple  exuberant  ulcer,  there  is  certainly  no  infection  at  an  early 
stage.     The  chief  disturbances  here  are  frequent  urination  and  ha^maturia. 

In  the  perforating  ulcer,  the  patient  may  die  from  hemorrhage  before  peri- 
tonitis sets  in.  Such  cases  have  been  reported  by  Chaufford,  Bartlett,  Reeves, 
Pousson,  Burgess,  Castaigne,  and  others.  The  first  symptom  of  the  occurrence 
of  a  perforation  is  great  and  severe  pain  in  the  region  of  the  bladder  and  groin. 
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The  haematiiria  rapidly  increases.     Castaigne  reports  the  following  interesting 
case : — 

The  patient,  a  man  of  about  36,  who  was  apparently  in  perfect  health, 
was  attacked  one  morning  with  a  very  acute  pain  in  the  right  lumbar  region. 
The  pain  extended  to  the  glans  penis,  and  was  so  severe  that  he  could  not  walk. 
Urination  was  difficult,  and  gradually  hiematuria  became  very  pronounced.  The 
pain  persisted,  the  hsematuria  continued,  and  the  abdomen  became  tense  and 
tender.  The  patient  died  in  five  days.  The  autopsy  disclosed  a  perforation  of 
the  bladder,  with  blood  and  urine  in  the  abdominal  cavity  and  evidences  of 
peritonitis. 

Diagnosis. — The  diagnosis  of  simple  ulcer  of  the  bladder  is  impossible 
without  the  aid  of  the  cystoscope.  The  ulcer  appears  as  a  circular,  punched- 
out  abrasion,  with  clean-cut,  slightly  indiu-ated  edges.  The  remaining  mucosa 
is  normal.  After  cystitis  and  infection  have  set  in,  it  is  impossible  to  tell  whether 
the  ulcer  owed  its  origin  to  infection  or  whether  it  began  as  a  simple  ulcer  and 
then  afterward  became  infected. 

It  is  necessary  to  distinguish  the  lesion  from  a  tuberculous  ulcer.  The  latter 
is  usually  iiTegular  in  shape;  the  edges  are  not  clean-cut  and  they  are  indiu-ated; 
the  margins  are  undermined.  The  tuberculous  ulcers  are  often  multiple,  and 
numerous  tubercles  may  be  seen  in  the  surrounding  mucosa.  In  addition, 
tuberculosis  is  found  in  other  parts  of  the  body,  and  the  tubercle  bacillus  is 
identified  m  the  lU'ine. 

Carcinomatous  and  other  forms  of  ulceration  of  the  l)ladder  need  only  be 
mentioned,  as  they  are  readily  differentiated  from  the  simple  ulcer. 

Prognosis. — Spontaneous  cure  of  the  simple  ulcer  not  infrequently  takes 
place.  Occasionally  one  meets  with  a  single  linear  scar  in  the  bladder,  with  a 
history  of  cystic  disturbance  which  was  controlled  by  internal  medication.  In 
these  instances  the  original  lesion  was  doubtless  a  simple  ulcer. 

When  cystitis  is  present  the  prognosis  is  grave,  owing  to  the  tendency  to 
ascending  pyelitis.  Once  kidney  complications  have  occurred,  there  is  very 
little  chance  for  the  ulcer  to  heal. 

In  the  case  of  a  perforating  ulcer  the  prognosis  depends  upon  an  early  diagno- 
sis and  prompt  operative  interference.  Harrison,  in  one  of  his  cases,  recognized 
the  fact  that  a  perforation  had  taken  place  and  saved  his  patient  by  operation. 

Treatment. — The  treatment  of  simple  ulcer  is  both  general  and  local. 
The  administration  of  m'otropin  and  alkalies  internally  renders  the  urine  as 
aseptic  as  possible,  and  lessens  the  amount  of  irritation.  Irrigation  should  be 
practised.  Solutions  of  chinosol  (1  in  15,000),  silver  nitrate  (1  in  10,000),  and 
protargol  (1  in  10,000)  are  very  useful.  If  these  measures  do  not  suffice,  then 
the  ulcer  should  be  cauterized  tlirough  the  cystoscope. 

When  cystitis  occurs  these  methods  should  be  tried  for  a  certain  length  of 
time,  but  drainage  of  the  bladder  is  a  sine  qua  non  to  success.  The  bladder 
may  be  chained  subpubically  or  suprapubically;  the  ulcer  is  then  cauterized 
or  cut  out  entirely.  Cystotomy  for  ulcer  in  the  female  bladder  should  not  be 
found  necessary,  except  in  very  rare  cases. 
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Tuberculosis  of  the  Bladder. — Tuberculosis  of  the  urinary  bladder  occurs 
with  extreme  rarity  and  is  almost  always  a  secondary  infection,  the  primary  focus 
being  either  a  general  tuberculosis  or  a  tuberculosis  of  one  or  more  of  the  neigh- 
boring organs,  especially  those  of  the  genito-iu-inary  tract.  If  a  primary  focus 
cannot  be  found,  it  must  by  no  means  be  accepted  that  such  a  one  does  not 
exist,  but  rather  that  it  has  been  overlooked.  The  infection  may  extend  from 
above,  as  from  the  kidney,  or  from  below,  as  from  the  prostate,  the  seminal 
vesicles,  or  the  m-etlira.  In  women,  tubo-ovarian  disease  may  extend  into  the 
bladder,  but  the  fact  that  clinically  such  an  extension  is  seen  but  seldom, 
speaks  for  the  rarity  of  this  mode  of  involvement.  Women,  as  a  rule,  are 
not  subject  to  genito-urinary  tuberculosis;  not  nearly  so  often,  at  any  rate,  as 
are  men. 

The  bacillus  tuberculosis  is  prone  to  find  a  nidus  in  a  region  where  a  slight 
injury  has  been  inflicted  or  where  there  has  been  a  pre-existing  inflammation. 
The  bladder  that  has  been  slightly  injured  or  inflamed  is  no  exception,  but,  at 
the  same  time,  it  is  far  less  vulnerable  than  are  other  organs  of  the  body. 

Descending  infections  also  occur  more  frequently  than  ascending  ones, 
although  the  bladder,  kidneys,  and  prostate  may  be  infected  simultaneously. 

When  tuberculosis  extends  from  the  genito-minary  tract,  the  bladder  pre- 
sents evidences  of  an  inflammatory  action,  usually  about  the  ureteral  openings 
and  in  the  region  of  the  trigonum.  Ulceration  is  quite  likely  to  occur  early, 
often  extending  deeply,  undermining  the  mucosa,  and  occasionally  perforating 
into  the  perivesical  tissues  or  into  the  rectum.  At  times  there  is  either  a  deposit 
of  very  large  tubercles  throughout  the  entire  mucosa,  or  there  are  present 
many  miliary  tubercles  not  limited  to  any  particular  area. 

Cystitis  and  hypertrophy  of  the  bladder  are  generally  associated  with  tuber- 
culosis; often  the  cystoscopic  appearance  of  the  bladder  suggests  a  chronic 
infiltrating  cystitis,  non-tuberculous  in  origin. 

Symptoms. — ^The  symptoms  of  tuberculosis  of  the  minary  bladder  are  ex- 
ceedingly deceptive.  Frequent  and  painful  micturition,  some  hsematuria, 
occasionally  pyuria,  loss  in  weight,  and  the  other  constitutional  symptoms 
usually  met  with  in  chronic  infection,  are  some  of  the  signs  which  should 
direct  attention  to  a  possibility  of  tuberculosis  of  the  bladder.  In  the  severe 
or  advanced  cases,  the  tubercle  bacillus  may  be  found  in  the  urine,  although 
this  is  to  be  considered  by  no  means  a  symptom  of  any  value,  because,  even 
in  the  very  worst  cases,  no  bacilli  may  be  found.  Again,  tliis  symptom,  in  a 
given  case,  may  be  referable  to  a  cystitis  which,  on  cystoscopic  examination, 
proves  to  be  of  a  tuberculous  origin.  Thus  it  will  be  seen  that  the  symptoms 
vary  with  the  character  of  the  local  conditions,  their  location,  and  the  stage 
of  development  which  they  have  reached.  Some  clinicians  are  of  the  opinion 
that  many  apparently  mild  cases  of  catarrh  of  the  genito-urinary  tract  are  in 
reality  cases  of  tuberculosis  of  the  bladder.  It  is  well  known  that,  in  many 
cases,  tuberculosis  of  the  genito-urinary  tract  may  exist  for  a  long  time  without 
causing  any  appreciable  symptoms,  and  that,  even  in  severe  cases,  the  symptoms 
are  not  indicative  of  the  nature  or  extent  of  the  lesion. 
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The  discovery  of  tubercle  bacilli  in  the  urine  and  the  effective  inoculation  of 
animals  with  the  urinary  sediment,  may  be  accepted  as  positive  evidence  of 
tuberculosis.  But,  as  stated  above,  such  evidence  cannot  be  obtained  in  every 
case.  If  tuberculosis  is  discoverable  elsewhere,  as  in  the  lungs,  intestines, 
prostate,  kidney,  or  seminal  vesicles,  a  cystoscopic  examination  of  the  bladder 
should  be  made  at  once.  Even  when  bacilli  are  present  in  the  urine,  they 
can  be  found  only  with  difficulty.  Repeated  examinations  should  be  made 
in  these  cases,  and  not  only  a  few  slides  but  dozens  of  them  should  be  examined 
for  the  bacillus.  If  bacilli  are  not  found,  the  urinary  sediment  should  be  injected 
into  a  guinea-pig.  If  bacilli  are  present  a  general  infection  of  the  animal  will 
occiu"  within  tlu-ee  or  foiu"  weeks. 

As  observed  through  the  cystoscope,  the  appearance  presented  by  a  local- 
ized tuberculous  infection  varies  according  to  the  stage  of  the  process.  One 
or  more  congested  and  red  areas  appear  before  the  nodules  are  formed;  these 
latter  assume  a  grayish  hue  and  break  down  to  form  round  ulcers,  siu"rounded 
by  an  inflamed  mucous  membrane.  The  ulcers  have  a  tendency  to  coalesce 
and  their  margins  become  undermined.  In  time  the  ulcerated  surfaces  present 
a  ragged,  irregular  appearance,  with  a  dirty-gray  base,  and  they  bleed  easily 
from  sprouts  of  granulation  tissue  which  spring  up  here  and  there.  Some- 
times the  bladder  is  covered  with  yellowish-gray  membrane  which,  when  dis- 
turbed, leaves  a  bleeding  surface.  As  a  rule,  mixed  infection  occui's  soon  after 
the  ulcers  form,  and  this  new  development  adds  to  the  suffering  of  the  patient 
and  also  plays  a  part  in  the  destruction  of  the  mucous  membrane  of  the  bladder. 
Eventually  the  bladder  becomes  contracted  and  thickened,  and  loses  all  its 
normal  elasticity,  capacity,  and  contractility. 

Treatment. — The  treatment  of  tuberculosis  of  the  urinary  bladder  resolves 
itself  into  general  and  local  measures.  The  general  measures  are  the  same 
as  those  employed  in  the  treatment  of  tuberculosis  elsewhere  in  the  body.  The 
patient  is  advised  to  lead  an  outdoor  life,  strictly  to  observe  the  rules  of  hygiene, 
both  personal  and  of  a  general  nature,  and  to  partake  of  the  most  nutritious  and 
easily  digested  foods  only.  Tonics,  such  as  cod-liver  oil,  iron,  syrup  of  the 
hypophosphites,  etc.,  may  be  given  if  necessary. 

The  administration  of  santal  oil  for  two  or  three  weeks  reduces  the  swelling 
of  the  bladder.  This  may  be  followed  by  hexamethylen  tetramine  (gr.  v. 
three    times   daily),  which    renders  the  urine  acid   and  more  or  less  aseptic. 

The  local  treatment  of  tuberculosis  of  the  bladder  is,  on  the  whole,  followed 
by  very  satisfactory  results,  but  the  greatest  perseverance  and  persistence  on 
the  part  of  both  patient  and  physician  are  necessary.  In  not  a  few  cases 
only  a  certain  measure  of  relief  can  be  afforded,  and  much  depends  upon  the 
general  treatment,  which  is  administered  in  the  hope  that,  with  the  raising  of 
the  patient's  bodily  resistance,  a  cure  may  be  effected. 

Irrigations  of  a  tuberculous  bladder  do  little  or  no  good.  A  cystitis  that  is 
not  very  much  benefited  by  irrigations  with  one  of  the  usual  medicated  solutions 
(boric  acid,  silver  nitrate,  oxychlorine,  chinosol,  etc.)  is,  in  all  probability, 
tuberculous  in  character.     It  is  a  matter  of  experience  that   a   ten-)3er-cent 
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emulsion  of  iodoform  in  olive  oil  is  soothing  and  to  a  certain  degree  curative; 
from  one  to  tliree  drachms  may  be  injected  into  the  bladder  through  a  catheter 
once  a  day.  This  viscus  should  l)e  washed  out  as  long  as  a  mixed  infection  is 
present.  Boric  acid  is  a  very  useful  and  favorite  drug  for  this  purpose.  Person- 
ally, I  prefer  chinosol,  gr.  xv.  to  a  pint  of  water. 

Since  the  use  of  the  cystoscope  has  become  general,  the  treatment  of  tuber- 
culosis of  the  bladder  has  become  revolutionized.  The  individual  ulcer  or 
tubercle  is  dii'ectly  attacked  tlirough  the  cystoscope  with  a  spear,  curette,  injec- 
tion needle,  or  the  solid  stick  of  silver  nitrate;  or  concentrated  solutions  of  a 
corrosive  natm'e  are  applied  on  a  cotton  applicator.  In  women  this  treatment 
is  easily  carried  on  tlifough  Kelly's  open  cystoscope.  The  infected  area  is 
located  and  fixed  in  the  distal  end  of  the  instrument;  local  applications  are 
then  apj^lied  accurately  without  burning  the  surrounding  mucous  membrane.  It 
is  more  difficult  to  treat  the  male  bladder  through  the  cystoscope,  but,  with 
a  suitable  instrument,  such  as  that  devised  by  Bransford  Lewis,  topical  applica- 
tions can  be  successfully  made.  In  very  stubborn  or  aggravated  cases,  Guyon 
recommends  curetting  the  bladder  through  an  artificial  opening  established 
above  the  pubis.  It  is  not  good  surgery  to  apply  the  ciu'ette  to  multiple  and 
coalesced  ulcers.  In  the  male  a  solitary  tuberculous  ulcer  may  be  attacked  with 
a  curette  through  a  small  speculum  (caisson)  introduced  by  way  of  the  supra- 
pubic .opening.  The  ulcer  should  be  burned  and  then  packed  with  iodoform 
powder. 

When  the  primary  focus  is  in  the  kidney  and  is  removed  by  a  surgical  oj)era- 
tion,  the  disease  of  the  bladder  often  clears  up  spontaneously.  Cystotomy  should 
hardly  ever  be  resorted  to  in  the  female,  and  only  as  a  last  resort  in  the  male. 
Thi'ough  a  perineal  opening  it  is  just  as  easy  to  employ  advantageously  the  Kelly 
cystoscope  in  the  male  as  it  is  in  the  female  bladder. 

Vesical  Calculus. — Stone  in  the  bladder  may  be  primary  or  secondary: 
primary,  when  the  calculus  forms  in  a  bladder  which  is  the  seat  of  a  chronic 
cystitis,  with  alkaline  urine ;  secondary,  when  the  stone  has  descended  from  the 
kidney  or  one  of  the  ureters. 

The  varieties  of  renal  calculi  are  the  same  as  those  of  vesical  calculi,  but, 
inasmuch  as  ammoniacal  decomposition  is  more  likely  to  occur  in  the  bladder 
than  in  the  kidney,  the  phosphatic  stone  is  more  often  met  with  in  the  bladder 
than  in  the  kidney.  It  is  also  a  much  softer  and  more  friable  stone  when  it 
has  descended  from  the  kidney.  The  form  of  the  vesical  calculus  is. usually 
rounded,  unlike  the  renal  stone  which  conforms  to  the  shape  of  that  portion  of 
the  kidney  in  which  it  is  located.  When  there  are  many  stones  in  the  bladder 
their  sm-faces  may  be  facetted;  the  surface  of  a  vesical  calculus  may  show 
markings  of  the  bladder,  or  a  groove  or  an  hour-glass  constriction,  depending 
on  the  particular  part  of  the  bladder  in  which  it  happens  to  lie.  A  long  stone 
suggests  the  likelihood  that  it  has  formed  about  a  foreign  body  as  a  nucleus. 

It  may  be  stated  with  considerable  emj^hasis  that  most,  or  all,  of  the  stones 
found  in  the  bladder  have  come  originally  from  the  kidney.  If  the  bladder 
has  been  the  seat  of  a  chronic  cystitis,  and  if  there  has  been  considerable  ammo- 
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niacal  decomposition  of  the  mine  for  a  fairly  long  period  of  time,  the  stone  is 
quite  likely  to  take  its  origin  in  the  bladder  by  precipitation  of  phosphates, 
and  in  this  case  an  inspissated  mucus  often  forms  the  nucleus.  In  fact,  given 
a  nucleus,  a  calculus  is  very  likely  to  form.  Therefore,  foreign  bodies  are  very 
often  found  in  the  calculi:  they  become  encrusted  with  phosphates  and  in  due 
com'se  of  time  there  results  a  calculus. 

As  a  rule,  the  position  of  the  stone  varies  according  to  the  position  of  the 
patient.  However,  it  is  not  uncommon  for  a  stone,  especially  one  of  considerable 
size,  to  stimulate  contraction  of  the  bladder,  which  eventually  forces  the  stone 
into  a  pocket;  it  is  then  said  to  be  encysted.  The  bladder  may  be  sacculated; 
in  which  case  the  stone  may  be  held  firmly  in  one  of  these  natural  pockets. 
It  is  in  these  cases  that  the  searcher  often  fails  to  detect  the  presence  of  a  stone; 
and  then,  besides,  no  symptoms  of  stone  in  the  bladder  may  be  manifested. 
These  facts  must  be  borne  in  mind  when  one  makes  an  examination  of  the 
bladder. 

Vesical  calculus  is  far  more  common  in  the  male  than  in  the  female.  The 
short  uretlu'a  in  the  female  allows  many  stones  to  pass  out  of  the  bladder,  and, 
besides,  cystitis  is  more  common  in  the  male.  Even  young  boys  are  not  exempt 
from  vesical  calculus.  It  will  be  remembered  that,  in  the  case  of  renal  stone, 
both  sexes  are  about  equally  affected. 

Stone  in  the  bladder,  as  already  stated,  may  cause  no  symptoms,  and  it  is 
safe  to  say  that  a  large  number  are  never  detected  during  life.  Symptoms 
are  caused  by  a  freely  movable  stone  or  when  cystitis  is  set  up.  Therefore  a 
small,  rough  stone,  which  is  freely  movable,  is  more  likely  to  cause  symptoms 
than  a  large,  smooth  stone. 

Symptoms. — The  pathognomonic  symptoms  of  this  condition  are  painful 
and  frequent  micturition  and  hsematuria.  The  signs  are  made  apparent  by 
exercise  and  are  quieted  by-  absolute  rest.  The  pain  is  referred  either  to  the 
perineum  or  to  the  glans  penis,  and  is  most  severe  at  the  end  of  urination,  because 
it  is  then  that  the  stone  is  forced  against  the  neck  of  the  bladder.  Sometimes 
the  stream  of  urine  is  suddenly  arrested ;  often  a  change  in  the  position  of  the 
patient  will  start  the  flow  again.  This  is  caused  by  the  stone  being  forced  against 
the  urethral  opening.  The  calculus  ma}^  enter  the  prostatic  urethi"a  and  com- 
pletely close  the  canal,  or  it  may  produce  only  a  partial  obstruction  of  the  duct 
wth  a  consequent  incontinence. 

Hirmaturia  is  not  nearly  so  prominent  a  s3'mptom  in  vesical  calculus  as  it 
is  in  tumor  of  the  bladder  or  in  renal  stone.  Only  rarely  is  there  a  free  flow  of 
blood;  as  a  rule,  when  ha^maturia  is  present,  there  is  only  a  slight  amount  of 
blood  mixed  with  the  urine,  or  merely  red  corpuscles  are  found  upon  micro- 
scopic examination.  Rest  in  bed  is  followed  by  a  speedy  cessation  of  the  hfcma- 
turia. 

Sooner  or  later  the  condition  of  the  patient  becomes  worse.  The  constant 
irritation  caused  by  the  movable  stone,  the  ammoniacal  decomposition  of  the 
urine,  and  the  precipitation  of  phosphates,  lead  to  cystitis,  which,  in  time, 
becomes  chronic  or  septic  in  character.     The  pain,  which  is  almost  continuous, 
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becomes  more  severe  and  is  not  relieved  by  physiological  rest.  Blood  is  more 
often  mixed  with  the  mine  and  mictmition  becomes  more  painful.  Constitu- 
tional symptoms,  due  to  sepsis,  now  make  their  appearance,  and  the  patient 
is  no  longer  able  to  continue  his  work.  He  is  invalided.  Eventually,  if  the 
infection  spreads  from  the  bladder  to  the  m-eters  and  kidneys,  a  fatal  suppura- 
tive pyelonepln'itis  ensues. 

Diagnosis. — "^ATienever  there  is  occasion  to  examine  the  urinary  bladder, 
a  careful  search  should  be  instituted  for  calculus,  it  being  borne  in  mind  that 
one  may  be  present  and  not  manifest  any  symptoms.  If  the  stone  is  large 
and  the  patient  thin,  it  may  be  possible  to  palpate  the  calculus  on  vagino- 
abdominal or  recto-abdominal  examination.  However,  the  sound  and  the 
cystoscope  afford  the  most  satisfactory  means  of  locating  a  stone.  Latterly 
the  Roentgen  ray  has  also  come  to  the  fore  as  a  means  of  locating  calculi  in  the 
bladder.  The  radiograph  not  onl}'  shows  the  stone,  but  gives  us  an  excellent 
idea  as  to  its  location,  size,  and  shape,  thus  facilitating  its  removal.  As  a  rule, 
however,  the  sound  is  used  more  often  than  the  other  methods  of  searching 
mentioned.  It  may  be  used  conveniently,  cjuickly,  and  b}^  one  not  necessarily 
experienced,  although  the  examination  in  this  instance  ma}^  not  always  be 
satisfactory.  The  patient  is  placed  in  the  Trendelenburg  or  in  the  lithotomy 
position,  or  in  the  ordinar}'-  recumbent  position.  The  bladder  is  first  emptied 
with  a  catheter  and  then  filled  with  sterile  water  or  sterile  boric-acid  solution,  or 
simply  with  air.  Then  either  the  ordinary  metal  sound,  a  Thompson's  sound 
(Fig.  109),  or  a  wax- tipped  bougie  is  passed  and  a  careful  search  is  made  for 
the  stone;  the  patient's  position  being  changed  from  time  to  time  during  the 
progress  of  the  examination  and  all  the  recesses  of  the  bladder  being  explored. 
The  sound  is  moved  back  and  forth,  and  rotated  from  side  to  side,  so  that  no 
part  of  the  bladder  escapes  exploration.  If  no  stone  is  found,  the  bladder  is 
emptied  and  another  search  is  made  with  the  patient  in  the  extra-lithotomy 
position.  Often  the  sudden  release  of  the  fluid  will  carry  the  stone  toward 
the  urethral  orifice.  The  contact  of  the  stone  with  the  metal  instrument  is 
often  not  only  palpable  but  also  audible.  If  the  wax-tipped  bougie  is  used, 
the  imprint  of  the  stone  on  the  wax  is  diagnostic.  With  the  catheter  it  is  also 
possible  to  gain  an  approximate  idea  of  the  size,  shape,  and  consistency  of  the 
stone,  the  click  being  more  pronounced  in  the  hard  than  in  the  soft  stones.  The 
location  of  the  stone  may  also  be  determined  by  means  of  the  catheter. 

The  lithotrite  is  used  by  some  operators  for  detecting  stone,  but  the  employ- 
ment of  this  instrument  is  attended  by  greater  difficulties  than  is  the  use  of 
the  catheter  or  the  sound.  It  is  a  fact,  however,  that  it  often  reveals  the  pres- 
ence of  a  calculus  that  would  escape  detection  by  any  other  means  but  the 
a:-ray  or  the  cj'sto.scope. 

A  cystoscopic  examination  has  the  additional  advantage  of  making  a  xdsual 
inspection  of  the  interior  of  the  bladder  possible,  but  the  use  of  the  cystoscope 
requires  greater  skill  than  is  necessary  for  the  successful  employment  of  the 
catheter  or  the  sound.  It  is  well  to  emphasize  the  value  of  the  Roentgen  exam- 
ination, and  it  should  be  taken  advantage  of  wherever  possible. 
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Treatmei-  r.-The  treatment  of  this  condition  resolves  itself  mto  removal 
of  the  stone.  This  is  accomplished  either  by  htholapaxy  or  by  lithotomy 
perineal  or  suprapubic.  The  former  operation,  Htholapaxy,  is  still  preferred 
by  many  continental  surgeons,  but  American  operators  prefer  lithotomy  because 
of  the  greater  accuracy  of  procedure  and  the  greater  safety  of  the  patient 
from  infection.     It  should  be  remembered  that  this  operation  should  be  per- 


FiG.  I09.-Thompson's  Sound  (a)  and  Andrews'  (b)  Stone  Searcher. 

formed  only  by  the  professional  surgeon  and  nevei-  by  the  occasional  operator. 
Litholapaxy  was  introduced  by  the  American  sm-geon,  Bigelow  of  Boston, 
in  1873  and  is  the  ideal  operation  in  certain  cases.  (For  a  detailed  c  e- 
scription  of  this  procediu-e  and  lithotomy,  see  the  section  on  Operations  on  the 

Bladder.)  ,,,-,■,        -^i       u     -^^ 

Tumors  of  the  Bladder.-Fortunately,  tumors  of  the  bladder,  either  benign 
or  malignant,  are  rather  uncommon.  However,  the  sm-geon  is  occasionally 
called  upon  to  diagnose  and  treat  cases  of  this  nature. 
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Papilloma. — The  most  common  variety  is  the  papilloma,  a  benign  tumor, 
which  represents  the  overgrowth  of  the  mucous  membrane  of  the  \iscus.  The 
pajilloma  is  usually  pedunculated  and  projects  into  the  bladder  like  a  cauli- 
flower. The  usual  situation  for  these  tumors  is  at,  or  near,  the  trigonum, 
and,  as  in  the  case  of  multiple  papillomata  of  the  skin,  more  than  one  tumor 
may  be  present.  In  fact,  cases  are  on  record  where  nearly  the  whole  mucosa 
of  the  bladder  was  the  seat  of  small  pedimculated  masses  of  this  natm'e.  Not 
infrequently  the  tumor  may  be  broad,  flat,  and  sessile,  but  this  form  is  more 
rare  than  the  pedunculated  variety.  It  is,  however,  more  likely  to  become 
malignant  than  the  former. 

The  most  common  symptom  of  vesical  papilloma  is  huematm-ia,  not  con- 
tinuous, but  remittent  or  intermittent.  Without  any  apparent  cause  there 
is  a  free  discharge  of  blood  ^Aith  the  m'me,  and  tliis  phenomenon  disappears 
as  rapidly  as  it  came.  As  a  rule,  the  blood  is  admixed  freely  with  the  mine, 
but  in  some  cases  it  is  passed  onh'  at  the  end  of  mination.  The  periods  between 
the  attacks  may  be  weeks,  montlis,  or  years,  and  may  lessen  with  the  duration 
of  the  disease,  although  the  patient  may  have  the  haematuria  for  many  years 
without  being  awai'e  of  liis  condition.  Unless  the  new-gi'o\\i;h  becomes  malig- 
nant or  the  hemorrhage  severe,  the  patient  is  not  very  likely  to  suffer  from  any 
constitutional  distm"bance. 

There  is  rarely  any  pain  or  difficult  urination  unless  the  tumor  is  situated 
at  or  near  the  uretliral  opening  and  thus  presents  a  mechanical  obstruction  to 
the  free  outflow  of  m-ine. 

The  diagnosis  is  readily  made  from  the  very  suggestive  liistory  and  the  cysto- 
scopic  findings.  Occasionally,  especially  in  the  case  of  very  large  pedunculated 
tumors,  fragments  of  tumor  masses  may  be  found  in  the  urine.  In  the  case  of 
females,  casual  inspection  through  Kelh^'s  speculum  may  be  of  value.  Biman- 
ual examination  is  of  very  little  assistance  in  these  cases. 

The  treatment  consists  in  the  removal  of  the  tumor,  an  undertaking  which 
is  usually  accomplished  through  a  suprapubic  incision.  The  new-growth  is 
excised  freely  after  the  ca^dty  of  the  bladder  has  been  made  accessible  according 
to  the  customai-y  method  of  performing  a  suprapubic  cystotomy.  The  raw 
surfaces  are  closed  over,  the  edges  of  the  mucous  membrane  being  united  by 
catgut  sutures.  Very  small  masses  may  be  ciu-etted  and  cauterized.  In  the 
female  these  new-growths  may  be  operated  upon  tlii-ough  the  urethra.  Nitze 
performs  the  operation,  in  both  the  male  and  the  female,  through  his  operating 
cystoscope. 

Hemorrhage  is  arrested  b}-  ii-rigating  freely  with  a  solution  of  adrenalin 
(1  in  5,000)  or  by  pressure.  It  seems  superfluous  to  call  attention  to  the  very 
great  importance  of  observing  the  strictest  antiseptic  precautions  in  these 
cases.  The  other  varieties  of  non-malignant  tumors  met  with  in  the  bladder  are 
myxoma,  fibroma,  and  angioma,  the  latter  involving  the  veins.  IMixed  tumors 
are,  of  course,  also  seen. 

Carcinoma  and  Sarcoma. — Of  the  malignant  tumors  the  one  oftenest  seen 
is  the  squamous-cell  variet}'  of  carcinoma,  which  occurs  both  as  a  primary  and 
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as  a  secondary  manifestation,  being  either  engrafted  upon  a  pre-existing  papil- 
loma or  on  the  site  of  one  that  has  been  removed.  Tliis  form  of  tumor  follows 
the  usual  com'se  of  a  carcinoma  involving  some  other  part  of  the  body,  and 
leads  to  speedy  cUssolution.  The  secondary  form  may  exist  as  a  metastasis 
of  a  prostatic  carcinoma  or  of  a  carcinoma  located  in  some  other  part  of  the  body. 
A  tumor  which  develops  primarily  in  the  bladder  rarely  spreads  to  other  organs, 
because  of  its  exceedingly  rapid  course.  Death  occurs  from  exhaustion,  hem- 
orrhage, or  infection. 

The  clinical  symptoms  of  carcinoma  of  the  bladder  are,  at  first,  similar  to 
those  of  the  benign  tumors,  although  the  hiematuria  is  usually  less  abundant 
but  more  continuous.  In  fact,  hemorrhage  from  the  bladder  is  always  sugges- 
tive of  either  carcinoma  or  tuberculosis.  Cystitis  is  an  early  complication 
and  is  followed  by  painful  and  frequent  micturition.  The  final  stages  of  the 
disease  are  attended  by  a  clinical  picture  not  easily  forgotten;  the  condition 
of  the  patient  is  deplorable,  the  pain  being  intense  and  almost  unbearable. 
After  the  cystitis  there  follow  in  succession  pyelonephritis,  uriemia,  and  death. 

The  particular  symptoms  and  findings  readily  suggest  the  diagnosis.  The 
continuous  ha^maturia,  the  emaciation  of  the  patient,  the  pain,  and,  finally, 
the  cystoscopic  findings,  are  too  significant  to  be  overlooked.  Bimanual  exam- 
ination may  disclose  the  existence  of  a  mass  in  the  region  of  the  bladder. 

The  treatment  leaves  much  to  be  wished  for,  and  rarely  is  productive  of 
more  than  temporary  relief.  When  the  case  is  seen  early  and  the  growth  is 
distinctly  localized,  its  removal  may  be  attempted,  but  not  with  the  promise 
of  a  cure.  The  operation  must  be  a  radical  one,  as  in  the  case  of  carcinoma 
ielsewhere  in  the  bod3\  Therefore,  when  the  tumor  is  located  in  or  near  the 
trigonum,  the  case  is  inoperable. 

Tumors  in  the  anterior  wall  of  the  bladder  are  those  which  are  the  most 
amenable  to  treatment  and  promise  the  strongest  possibility  of  a  cm"e.  If  the 
ui'eters  arc  involved  in  the  growth  the  removal  of  the  affected  portion  is  indi- 
cated, but  the  remainder  of  the  ureters  must  be  transplanted  into  the  bladder 
higher  up. 

When  radical  removal  is  out  of  the  question,  the  treatment  resolves  itself 
into  giving  the  patient  as  much  relief  from  pain  as  possible.  Arrest  of  hemor- 
rhage is  expedient;  suprapubic  drainage  may  do  much;  vesical  irrigations  often 
give  relief  and  should  be  employed  whenever  possible.  Pithing  of  the  spinal 
cord  is  not  recommended. 

Extirpation  of  the  bladder  need  scarcely  be  considered  in  this  connection, 
because,  when  such  a  procedure  is  indicated,  the  disease  has  assumed  proportions 
which  are  entirely  beyond  the  control  of  any  operation,  no  matter  how  radical. 
When  it  is  attempted,  however,  the  ureters  are  preferably  transplanted  into  the 
colon. 

Sarcoma  of  the  bladder  occurs  only  very  rarely.  It  is  the  tumor  usually  met 
with  in  children,  although  adults  are  by  no  means  exempt.  The  symptoms 
are  very  similar  to  those  of  carcinoma,  although  there  is  considerable  variation 
in  individual  cases.     The  diagnosis  is  made  as  in  the  case  of  carcinoma.     The 
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treatment  is  most  unsatisfactory,  because  removal  is  not  usually  considered 
in  any  case.  The  most  that  can  be  done  is  to  provide  suprapubic  ch'ainage 
and  make  the  patient  as  comfortable  as  possible  by  palliative  measures. 

Hernia  of  the  Bladder. — This  comparatively  rare  condition  occurs  in  about 
one  per  cent  of  the  cases  of  inguinal  hernia  and  largely  predominates  in  men. 
It  manifests  itself  ui  a  more  or  less  extensive  protrusion  of  a  part  of  the  bladder 
wall  from  the  abdominal  cavity.  There  is  much  variation  in  regard  to  the  extent 
of  this  protrusion,  cases  being  on  record  where  the  whole  bladder,  and  in  some 
instances  even  the  prostate,  has  been  discovered  outside  the  abdominal  wall. 
Whether  such  a  thing  as  true  vesical  hernia  exists,  is  extremely  doubtful.  Ka- 
rewski  states  that  no  case  of  congenital  hernia  of  the  bladder  has  ever  been 
reported.  No  matter  whether  or  not  hernia  of  the  bladder  is  a  genuine  hernia, 
the  fact  that  serious  injiu^y  is  extremely  liable  to  happen  to  it  during  the  per- 
formance of  herniotom}^,  gives  it  great  importance. 

\\\RiETiES. — There  are  several  varieties  of  vesical  hernia.  Undoubtedly 
the  most  common  form  is  that  associated  with  inguinal  hernia,  where  the  urinary 
bladder  protrudes  tln-ough  Hesselbach's  triangle  alone  or  together  with  other 
abdominal  contents,  forming  a  direct  hernia.  There  have  been  recorded  a 
considerable  number  of  instances  in  which  a  diverticulum  or  pouch  of  the 
bladder  formed  the  whole  or  a  part  of  the  contents  of  the  hernial  sac.  A  more 
rare  form  is  that  in  which  the  whole  bladder  is  found  within  the  sac  of  a  large 
inguinal  hernia.  A  variety  seldom  encountered  is  that  in  which  the  bladder 
forms  the  hernia  mthout  any  peritoneal  covering  whatever.  There  are  many 
instances  on  record  which  confirm  the  fact  that  cystocele  is  a  possible  com- 
plication of  such  various  hernias  as  inguinal,  ventral,  obturator,  rectal,  etc. 
I  have  seen  one  case  in  which  the  bladder  protruded  like  a  hernial  mass  into 
the  rectum.  In  ventral  hernias  the  bladder  occasionally  has  been  found  to 
protrude  immediately  above  the  pubic  bone,  a  position  in  which  it  is  extremely 
likely  to  be  injm-ed  during  the  operation. 

It  is  my  belief  that  hernia  of  the  bladder  in  the  inguinal  or  femoral  region 
is  exceedingly  rare,  and  that  many  of  the  cases  which  have  been  reported  as 
such  instances  are  really  instances  of  the  dragging  of  the  bladder  into  the  field 
of  operation.  It  is  a  fact  that  surgeons  who  have  had  the  greatest  experience 
in  this  work  meet  with  fewer  hernias  of  the  bladder  than  do  those  whose  expe- 
rience is  limited. 

Complications. — Aside  from  hernia  of  the  liladder,  complications  affecting 
the  viscus  are  liable  to  arise  in  the  course  of,  or  following,  operations  for  the 
cure  of  inguinal,  femoral,  and  ventral  hernia.  Retention  of  urine  is  a  very  fre- 
quent complication  following  any  operation  done  in  the  vicinity  of  the  bladder. 
This  is  easily  corrected  by  means  of  the  catheter  and  by  altering  the  reaction 
of  the  lu-ine, — i.e.,  by  gi\'ing  alkalies,  as  is  usually  indicated.  A  urinary  fistula 
may  result  from  an  injmy  to  the  bladder  wall  inflicted  during  an  operation  for 
hernia.  I  have  had  occasion  to  close  two  such  fistulas — one  in  the  suprapubic 
and  the  other  in  the  inguinal  region.  Cystitis  may  follow  an  operation  for  hernia. 
When  it  occurs,  the  treatment  usually  employed  for  this  condition  should  be 
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carried  out.     Calculus  is  another  complication  to  which  hernia  of  the  bladder 
may  give  rise. 

The  following  cases  will  serve  as  illustrations; — • 

Charles  Adams  {Clinical  Review,  Vol.  12,  Xo.  4)  reports  a  case  of  inguinal 
hernia  where  the  tumor  was  quite  distinct  from  the  testicle,  was  easily  reduc- 
ible, and  presented  all  the  indications  of  hernia  without  any  vesical  symptoms. 
On  incising  what  was  supposed  to  be  the  sac,  he  encountered  and  opened,  in- 
advertently, a  diverticulum  of  the  bladder.  This  diverticulum,  which  was  firmly 
adherent  to  the  cord  and  canal,  was  cut  away,  its  walls  being  too  thin  to  suture, 
and  the  opening  into  the  bladder  was  closed  by  a  continuous  suture. 

S.  C.  Plummer  (Jour.  Am.  Med.  Ass'n,  July  22d,  1905)  reported  a  hernia  of  the 
bladder  complicating  an  inguinal  hernia,  with  an  undescended  testicle,  on  the  left 
side.  While  operating  for  the  hernia,  he  discovered  a  second  sac.  He  opened  it 
and  much  to  his  suiprise  found  it  to  be  the  bladder.  The  wound  in  the  bladder  was 
sutured  and  primary  union  took  place. 

Harrington  (Annals  of  Surgery,  Sept.,  1900)  cites  a  case  of  hernia  of  the  bladder 
(through  the  pelvic  outlet)  which  had  been  caused  by  the  traction  of  a  large  sub- 
peritoneal fibroma  of  the  uterus.  The  bladder  was  restored  to  the  pelvis,  the  tumor 
was  removed,  and  the  uterus  was  utilized  to  occlude  the  opening,  its  appendages 
having  first  been  removed. 

A  rather  unique  case  was  rejjorted  by  Collier  (Lancet,  June  6th,  1903) .  The  patient 
was  being  treated  for  a  double  reducible  congenital  hernia.  A  truss  failing  to  retain 
the  hernia,  an  operation  became  necessary'.  On  the  right  side  the  sac  was  found  to 
contain  the  urinaiy  bladder,  and  on  the  left  side  it  contained  the  caecum  and 
appendix. 

In  another  instance,  reported  by  C.  E.  Ingbert  (Jour.  Amer.  Med.  J.ss'n,  Aug.  4th, 
1906) ,  the  patient  had  a  right  inguinal  hernia  for  seven  years,  but  kept  it  in  place  with 
a  truss.  It  finally  became  irreducible.  The  tumor  mass  was  three  inches  long,  two 
inches  wide,  and  one  inch  in  diameter  ventro-dorsally.  It  was  rather  painful  when 
pressed  on  or  moved.  In  the  hernial  sac  was  found  a  hard  mass  about  the  size  of  an 
egg,  which  proved  to  be  continuous  with  the  bladder.  It  was  pushed  back  and  the 
canal  closed. 

C.  B.  Lockwood  (Trans.  Lond.  Clin.  Soc,  Vol.  XXXI.)  reports  a  case  of  in- 
complete inguinal  hernia  on  the  left  side.  Four  months  previously,  while  operating 
on  the  opposite  side  for  hernia,  another  surgeon  had  opened  a  finger-like  extension 
of  the  bladder  and  had  then  closed  the  wound  with  sutures.  Later,  two  phosphatic 
stones  which  had  formed  on  the  sutures  were  removed  by  lithotrity. 

Verhoef  (Jour,  de  Chir.  et  Annales  de  la  Soc.  Beige  de  Chir.,  Xo.  2,  1903)  reported 
two  cases  of  accidental  wounding  of  the  bladder  during  operations  for  hernia.  In 
one  of  the  cases  a  portion  of  the  bladder  was  in  the  sac,  in  the  other  it  was  not. 

J.  B.  HsLYvie  (American  Medici7ie,  April  4th,  1903)  reported  a  case  in  which  the 
entire  bladder  was  found  in  the  hernial  sac.  Before  operation  it  was  thought  that 
the  condition  was  one  of  strangulated  hernia  complicated  by  hydrocele.  The  upper 
part  of  the  mass  was  veiy  tender  to  the  touch.  The  patient  had  had  a  reducible 
hernia  for  ten  years,  but  had  never  worn  a  truss.  The  hernia  became  irreducible 
during  an  unsuccessful  attempt  to  evacuate  the  bowel.  Attempts  at  urination  were 
frequent  from  this  time  on,  but  only  a  few  drops  of  urine  were  passed  at  a  time. 
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Subsequently,  all  the  symptoms  of  a  strangulated  hernia  appeared.  When  the  sac 
was  opened  a  portion  of  the  intestine,  about  seven  inches  in  length,  was  found  to 
be  gangrenous  and  was  resected,  the  anastomosis  between  the  divided  ends  of  the 
organ  being  made  b}-  means  of  a  Murphy  button,  reinforced  with  mattress  sutures 
of  very  fine  silk.  "  The  hernial  sac  was  clamped  with  a  pair  of  ordinaiy  artery  forceps 
after  reduction  of  the  bowel,  and  an  investigation  was  made  of  the  remaining  mass, 
which  evidently  contained  fluid.  A  rather  close  examination  failing  to  determine 
its  exact  identity,  a  small  incision,  1  centimetre  in  length,  was  made,  permitting  the 
escape  of  between  five  and  six  ounces  of  clear  urine.  The  moment  the  incision  was 
made,  and  not  until  then,  I  suspected  that  we  were  dealing  with  the  urinary  bladder; 
and,  in  order  to  satisfy  myself  that  it  was  actually  the  bladder,  I  explored  its  interior 
with  my  finger  and  found  that  the  bladder  had  escaped  into  the  scrotum  in  its 
entirety."  Considerable  difficulty  was  experienced  in  reducing  the  bladder,  but  it 
was  finally  accomplished. 

Causation. — There  is  a  great  deal  of  uncertainty  as  to  the  cause  of  hern.a 
of  the  bladder,  but  it  would  seem  that  thin,  dilated  bladders,  ui'inary  obstruction 
of  some  kind,  senility,  clironicity  on  the  i)art  of  a  jDre-existing  intestinal  hernia, 
and  general  debility  associated  with  the  loss  of  much  abdominal  fat,  are  favoring 
factors. 

Displacement  of  the  bladder  leading  to  a  hernia  of  that  viscus  may  be  brought 
about  by  exaggerated  intravesical  pressure,  due  to  the  existence  of  some  agency 
which  serves  to  obstruct  vesical  ch-ainage.  An  enlarged  prostate  or  a  stricture 
may  cause  not  only  hypertrophy  of  the  muscular  tissue  of  the  wall  of  the  bladder, 
but  also  considerable  dilatation  of  the  vesical  cavity  through  over-distention. 
Displacement  of  the  bladder,  possibl}'  laterally,  may  be  brought  .about  by  this 
dilated  condition,  causing  the  wall  of  that  organ  to  become  located  at  or  near 
the  inguinal  ring.  Under  these  circumstances,  any  straining  efforts  which  the 
patient  may  be  forced  to  make,  will  push  out  a  part  of  the  bladder  wall  along 
with  an  inguinal  hernia.  In  other  cases  the  bladder  may  be  pulled  down  into 
an  inguinal  sac  through  the  adherence  of  part  of  the  contents  of  the  sac  to  that 
portion  of  the  bladder  wall  which  is  covered  by  the  peritoneum.  Again,  in 
still  other  instances,  perivesical  fat  may  drag  upon  the  lateral  wall  of  the  bladder 
anil  thus  form  a  hernia. 

Personally,  I  have  always  felt  that  it  is  only  by  accident  that  the  bladder 
is  found  in  the  canal,  either  because  of  careless  manipulation  on  the  part 
of  the  operator,  or  because  of  the  formation  of  adhesions  which  draw  upon  the 
bladder. 

Diagnosis. — To  make  a  diagnosis  of  vesical  hernia  is  not  an  easy  matter. 
In  fact,  unless  the  patient  exhibit  symptoms  of  cystitis  or  of  distress  referable 
to  the  bladder,  it  is  an  almost  impossible  task.  Usually  a  vesical  hernia  is  not 
discovered  until  the  operator  discloses  the  viscus  in  its  abnormal  position  during 
the  performance  of  herniotomy. 

F.  Karewski  (Archiv  f.  klin.  Chir.,  Vol.  75)  reports  five  cases,  in  one  of 
which  he  succeeded  in  making  a  cUnical  diagnosis.  In  two  cases  the  diagnosis  was 
confirmed  by  the  use  of  the  cystoscope.     In  one  case  the  condition  was  not  recognized 
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until  the  sac  was  opened ;  and  in  the  remaining  case  the  bladder  was  inj  ured  accident- 
ally, its  presence  in  the  canal  not  having  been  suspected.  Three  of  the  cases  were 
instances  of  crural  hernia  in  women. 

The  presence  of  the  following  signs  and  symptoms  should  lead  the  surgeon 
to  suspect  hernia  of  the  bladder: — This  condition  usually  presents  itself  as  a 
smooth,  soft,  partially  reducible,  fluctuating  swelling  which  varies  in  size  at 
different  times.  It  can  be  emptied  by  pressure,  a  dough-like  lump,  dull  on 
percussion,  being  left.  A  tendency  on  the  part  of  the  swelling  to  change  its 
size  rapidly  and  spontaneously  is  a  characteristic  sign.  The  essential  points 
to  be  borne  in  mind  are:  (1)  that  the  patient  is  capable  of  emptying  the  tumor 
by  the  act  of  micturition;  and  (2)  that  pressure  applied  to  the  swelling  causes 
an  imperative  desire  to  m-inate. 

Two  conditions — \az.,  (1)  hydrocele  of  the  tunica  vaginalis  testis,  and  (2) 
hych'ocele  of  a  hernial  sac — may  in  some  respects  resemble  vesical  hernia  and 
occasion  error  in  diagnosis.  Instances  are  on  record  in  which  a  hernia  of  the 
bladder  into  the  scrotum  has  been  tapped  under  the  supposition  that  the  swelling 
was  a  hydrocele.  Differentiation  between  hernia  of  the  bladder  and  a  hydrocele 
becomes  clear,  however,  when  we  remember  that  the  former  can  be  reduced  in 
size  under  pressure  w^hich  gives  rise  to  a  desire  to  urinate,  while  the  latter  con- 
dition shows  no  connection  wdth  the  urinary  apparatus  and  is  irreducible. 

Prognosis. — Accidental  injury  to  the  bladder  diu-ing  operation  is  the  chief 
danger  attendant  upon  vesical  hernia.  Serious  results  may  follow  such  an 
accident.  In  addition  to  this,  various  grave  complications  may  affect  the 
bladder.  Such  are,  for  example:  a  cystitis  due  to  inflammation,  a  calculus 
formed  by  the  deposition  of  urinary  salts,  or  a  urinary  fistula  resulting  from 
tapping.  In  the  larger  number  of  cases,  however,  the  ):)rognosis  is  good,  a 
radical  operation  usually  effecting  a  cure. 

Treatment. — Palliative  treatment  of  hernia  of  the  bladder  is  exceedingly 
unsatisfactory.  On  the  other  hand,  there  is  no  special  operative  treatment  for 
vesical  hernia  because  this  condition  is  usually  encomitered  with  the  direct 
form  of  inguinal  hernia.  When  the  bladder  is  reached,  it  must  be  separated 
from  the  sac,  and  any  bleeding  vessels  encountered  should  be  ligated.  The 
rotundity  of  the  bladder  should  be  restored  by  pressing  it  tow^ard  the  region  in 
which  it  belongs  and  fastening  the  perivesical  tissue  snugly  around  it.  A  few 
ligatures  of  fine  catgut  will  suffice  to  do  this  and  will  at  the  same  time  take  care 
of  the  dead  spaces  that  have  been  formed  during  the  dissection.  Great  care  must 
be  taken  not  to  injure  the  bladder  wall,  especially  the  mucosa;  for,  if  it  is  caught 
up  in  a  sutiu-e  or  tied  in  a  ligatmT,  a  urinar}^  fistula  is  sure  to  result,  and  this 
may  prove  fatal.  It  was  my  misfortune  to  see  such  a  case  in  consultation  with 
a  general  practitioner  who  five  days  previously  had  attempted  to  perform 
Alexander's  operation  on  the  round  ligaments  of  a  young  woman  twenty-four 
years  of  age.  Upon  opening  the  wound  I  found  that  the  bladder  had  been 
sutured  in  the  inguinal  canal,  that  infiltration  of  urine  had  taken  place  exten- 
sively, and  that  general  peritonitis  was  in  full  swing.     Two  days  later  she  died. 

If  the  bladder  has  one  or  more  finger-like  pr®cesses  protruding  as  in  hernia, 
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they  should — according  to  then-  length,  breadth,  and  shape — either  be  inverted 
mto  that  organ  or  cut  off.  The  short,  broad,  and  funnel-shaped  processes  can 
easily  be  inverted  into  the  bladder  and  held  there  by  a  stitch  or  two  applied  on 
the  external  siu'face  of  the  \dscus.  In  a  case  of  suprapubic  hernia  of  the  bladder 
no  special  instructions  ai'e  called  for;  it  is  simply  necessary  to  liberate  the  injured 
parts  carefully  and  then  to  secure  coaptation  of  the  torn  halves  of  the  recti  in 
front  of  the  organ.  Occasionally  it  will  be  found  necessary  to  do  some  plastic 
work  upon  the  abdominal  wall  in  this  region  in  order  to  secure  a  sufficiently 
strong  covering  for  the  hernial  site.  In  very  fleshy  persons  the  abdominal  wall 
may  be  so  deficient  as  to  preclude  plastic  procedures.  It  is  under  these  conditions 
that  some  sm-geons  use  silver  filigree.  Obscm"e  forms  of  hernia  of  the  bladder, 
such  as  those  in  which  the  organ  protrudes  into  the  rectum,  peritoneum,  obtu- 
rator foramen,  and  so  on,  are  treated  on  general  surgical  principles  according 
to  the  symptoms  and  signs  which  they  manifest. 

Hernia  of  the  bladder  in  females — a  condition  known  as  c3^stocele — is 
dealt  with  elsewhere  in  this  work. 

Incontinence  of  Urine. — Two  forms  of  incontinence  of  urine  are  recog- 
nized, viz. :  true  incontinence  and  false  incontinence. 

True  incontinence  is  characterized  by  conditions  which  permit  of  the  escape 
of  urine  from  the  bladder  when  it  enters  the  organ,  and  a  continuous  onward 
flow. 

False  incontinence  (overflow  of  m'ine)  depends  on  conditions  which  interfere 
with  the  flow  of  urine  from  the  bladder  (retention)  until  the  accumulation  of 
pressure  causes  the  escape. 

One  of  the  sequela^  of  prostatectomy  is  incontinence  of  urine,  which 
varies  in  degree  from  an  occasional  involuntary  escape  to  a  constant  leakage 
from  the  bladder.  In  these  cases  of  troublesome  and  continual  dribbling,  a 
urinal  is  essential  to  the  patient's  comfort.  The  popularity  of  prostatectomy 
— which  may  be  attributed  in  part  to  the  successful  results  obtained  and 
in  part  to  the  low  mortalit}^  experienced,  in  competent  hands — has  enticed 
men  of  little  experience  in  any  branch  of  siu-gery  to  attempt  its  performance. 

The  following  may  be  mentioned  as  among  the  more  important  causes  of 
incontinence: — (1)  Incomplete  prostatectomy;  an  undiscovered  stone  or  the 
tissue  that  protrudes  into  the  bladder  being  left.  (2)  Injury  to  the  sphincter 
of  the  bladder — (a)  by  the  operator;  (6)  b,v  irritation  of  the  neck  of  the  bladder 
(irrepressible  urination),  after  the  operation,  by  pm*ulent  or  acid  urine;  (c)  by 
the  size  and  shape  of  the  enlarged  pi'ostate;  (d)  by  atony  or  paralysis  of  the 
detrusor  muscle,  which  condition  may  be  present  at  the  time  of  the  operation ; 
(e)  by  reflex  irritation  of  the  neck  of  the  bladder  from  continuous  or  remote 
conditions — as,  for  example,  rectal  diseases,  vesical  calculus,  rupture,  local 
tuberculosis,  congenital  and  constitutional  conditions,  new-growths,  and 
diseases  of  the  spinal  cord.  (3)  Fistula,  which  may  be  suprapubic,  perineal, 
or  lu'ethrorectal.  The  writer  agrees  with  Greene  (vide  Greene-Brooks  text- 
book, 1907,  p.  22)  that  incontinence  more  frequently  follows  a  fistula  in  the 
suprapubic  region  or  a  m'etlirorectal  fistula  than  one  in  the  perineal  region, 
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for  it  is  common  for  the  incontinence  to  cease  when  the  fistula  is  healed. 
(4)  Diverticula  and  cystitis.     (5)  Spinal  paralysis. 

Treatment. — In  cases  of  incomplete  prostatectomy,  a  second  operation  is 
necessary  to  relieve  the  conditions.  The  unremoved  prostatic  tissue  must  be 
eradicated,  or  the  stone  extracted,  as  the  case  may  be.  A  second  operation 
tlii'ough  the  perineum  is  very  difficult  to  perform.  When  the  primary  operation 
was  perineal,  the  second  operation  should  be  performed  suprapubically,  and 
vice  versa. 

When  cystitis  fails  to  subside  under  proper  treatment,  and  some  degree  of 
incontinence  is  present,  which  is  common,  a  sacculated  bladder  or  the  existence 
of  diverticula  may  be  suspected.  Under  such  conditions  the  writer  prefers  the 
suprapubic  route  for  this  ofjeration.  This  route  enables  one  to  remove  the  offend- 
ing portion  of  the  prostate,  extract  the  stone,  or  amputate  the  diverticula. 
In  one  instance,  I  encountered  a  troublesome  suprapubic  fistula,  but  it  promptly 
closed  as  soon  as  perineal  drainage  had  been  established.  Incontinence  due  to 
local  or  reflex  irritation  soon  subsides  when  the  cause  is  removed  by  proper 
treatment — such,  for  example,  as  vesical  irrigations,  administration  of  alkalies 
internally,  removal  of  hemorrhoids,  and  cure  of  the  hernia.  Complete  destruc- 
tion of  the  vesical  sphincter  is  UTeparable.  Hence  incontinence  dependent 
upon  such  a  condition  must  be  complete  and  permanent.  Fortunately,  how- 
ever, this  condition  is  rare  indeed. 

In  clinical  work  one  encounters  many  degrees  of  the  patient's  inability  to 
retain  the  urine,  these  variations  being  due  in  some  measure  to  the  stamina  of 
the  sufferer  and  also  in  part  to  the  amount  of  injury  that  has  been  done  to  the 
urogenital  sphincter.  Some  men  make  no  effort  to  hold  the  urine,  but  give 
way  to  the  least  desire  to  urinate.  This  is  not  to  be  wondered  at  when  we 
consider  their  age,  their  enfeeljled  condition,  their  long-continued  suffering, 
and,  above  all,  the  disappointment  which  these  patients  feel  after  they  have 
passed  through  a  trying  operation  upon  the  results  of  which  they  may  have 
based  strong  hopes.  They  bemoan  their  lot  and  lament  that  they  ever  consented 
to  the  operation.  They  seem  to  forget  the  agonizing  struggles  which  they 
experienced  l^efore  the  operation,  and  it  is  difficult  to  convince  them  of  their 
comparative  comfort  since  the  prostatectomy.  Even  though,  before  the  opera- 
tion, the  incontinence  of  urine,  per  vias  naturales,  was  complete  and  permanent, 
necessitating  the  use  of  a  urinal  so  long  as  the  patient  lived,  the  operation  rarely 
fails  to  effect  an  unmistakable  degree  of  relief.  At  least  partial  control  of  the 
urine  is  secured  in  the  majority  of  cases.  The  patient,  for  example,  may  hold 
from  two  to  five  ounces  before  leakage  occui's;  the  involuntary  escape  is  often 
intermittent;  the  bladder  holds  more  when  the  patient  is  asleep  or  is  recum- 
bent than  when  he  is  awake  or  standing  up.  In  the  erect  posture  the  urine 
escapes  in  spite  of  him.  In  other  cases  a  decided  dribbling  occurs  after  u-ritation, 
or  when  the  patient  is  excited  or  fatigued.  In  the  majority  of  cases  there  is 
hope  of  a  cm-e,  and  in  all  cases  some  degree  of  improvement  may  be  looked  for. 
Dr.  Samuel  Alexander  pointed  out  "that  the  hearty  and  intelligent  co-opera- 
tion of  the  individual  patient  must  be  enlisted  to  effect  an  improvement." 
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He  says:  ''I  have  adopted  the  plan  of  treating  several  patients  together  in  the 
hospital;  so  that  those  who  are  beginning  to  be  taught  to  gain  luinal  control 
may  be  encouraged  by  those  who  have  been  taught,  or  who  are  at  least  further 
advanced  toward  a  cure  than  they  themselves  are.  The  principle  is  to  make  the 
patient  learn  by  practice  to  exercise  voluntary  control  over  'what  remains  of 
the  urogenital  sphincter,  thus  preventing  the  escape  of  urine.  If  this  can  be 
done,  anatomic  control  follows  as  a  physiologic  necessity."  In  cases  of  such 
loss  of  control  in  comparatively  healthy  men,  the  writer  has  brought  the  mucous 
membrane  down  over  the  perineal  structures  and  caused  it  to  unite  with  the 
skin.  When  a  fistula  of  any  kind  is  present,  it  should  be  treated  locally  with 
antise{)tics,  and,-  if  these  fail,  by  operation.  The  uretlxro-rectal  fistula  is  always 
susceptible  of  relief  by  a  surgical  operation. 

Retention  of  Urine. — Retention  of  urine  is  due  to  some  form  of  obstruction 
to  the  outflow  of  m"ine  from  the  bladder.  It  is  met  with  in  every-day  practice 
and  should  be  clearly  understood  by  every  physician. 

Etiology. — There  are  tln*ee  principal  causes  of  retention  of  the  mine,  \dz^, 
obstruction,  paralysis,  and  atony. 

(a)  Obstruction. — The  flow  of  urine  may  be  prevented  by  some  condition  in 
the  penis  itself.  Phimosis,  rings  or  bands  placed  around  the  organ,  and  tumors 
may  be  the  cause  of  the  retention.  Carcinoma  of  the  penis  rarely  causes  reten- 
tion. Cicatrization  of  the  end  of  the  urethra  is  especially  apt  to  occur  after 
amputation,  and  particularly  after  the  circular  variety  of  the  operation.  Three 
such  cases  have  come  under  the  care  of  the  writer. 

The  injudicious  use  of  nitric  acid  in  the  treatment  of  soft  chancres  may 
result  in  retention.     I  have  seen  one  case  of  this  kind.- 

Stricture  is  the  most  common  cause  of  obstruction  in  the  m'ethra.  Stones, 
coming'  originally  from  either  the  bladder  or  the  kidneys,  may  also  become 
impacted  in  the  urethi'a  and  thus  obstruct  the  flow  of  urine.  Whatever  the 
source  from  which  the  calculus  came,  there  is  a  history  of  urinary  lithiasis. 

Spasm  of  the  detrusor  muscle  is  a  common  cause  of  retention  and  calls  for 
immediate  attention  on  the  part  of  the  physician. 

Acute  I'etention  after  exposure  to  cold,  after  rather  free  wining  and  dining, 
is  occasionally  serious;  and  tins  is  especially  true  when  there  is  a  stricture 
of  the  m"ethi-a  or  an  hypertrophy  of  the  prostate.  Anything  that  produces 
congestion  at  the  neck  of  the  bladder,  will  cause  spasm  and,  eventually, 
retention. 

Obstruction  in  the  prostatic  portion  of  the  uretln'a,  a  common  cause  of 
retention,  is  usually  due  to  a  new-growth,  a  stone,  or  clu^onic  inflammation.  Age, 
habits,  and  a  history  of  gradually  increasing  urinary  disturbances,  will  materially 
aid  in  determining  that  the  cause  of  the  retention  is  prostatic  in  character. 
(Vide  Prostate.) 

In  the  bladder  itself,  a  neoplasm  or  a  stone  may  cause  a  blocking  of  the  inter- 
nal urinary  orifice  and  result  in  more  or  less  complete  retention.  A  papilloma 
may  be  forced  into  the  inner  end  of  the  urethra  and  cause  complete  obstruction; 
a  stone  may  become  impacted  in  the  same  locality. 
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Besides  these  intrinsic  causes,  there  are  other  conditions  which  are"  located 
in  the  neighboring  structures  and  which  play  a  part  in  the  production  of  reten- 
tion. Fibroids  of  the  uterus,  retroversion  of  the  gravid  uterus,  and  cysts  or 
abscesses  of  the  perineal  structures,  may,  by  the  exertion  of  pressure,  result  in 
retention  of  the  urine. 

After  severe  injui'ies  to  the  bladder,  such  as  rupture,  the  lu'ine  is  retained 
either  in  the  peritoneal  ca\'ity  or  in  the  perivesical  cellular  tissues.  {Vide  Injuries 
to  the  Bladder.) 

(b)  Paralysis. — Under  the  heading  of  paralysis  belong  diseases  of  the  spinal 
cord,  especially  tabes  dorsalis  and  myelitis.  Injiu^y  to  the  brain,  the  spinal  cord, 
or  the  third  sacral  nerve,  results  in  retention  because  of  the  interference  with 
the  innervation  of  the  bladder.  Functional  disturbances,  as  in  hysteria  and 
following  certain  operations  in  the  region  of  the  bladder,  occasionally  result  in 
retention. 

(c)  Atony. — When  a  bladder  becomes  overdistended,  the  muscles,  from  over- 
stretching, lose  their  power  to  contract,  and  are  incapable  of  emptying  the  viscus. 
At  first,  the  vesical  orifice  of  the  iu"ethra  becomes  closed,  and  then  the  urine 
follows  the  line  of  least  resistance,  later  backs  up  in  the  direction  of  the  ureters 
and  kidneys,  and  often  distends  these  structures  enormously.  This  distention 
takes  place  slowly  and  the  bladder  does  not  rupture ;  finally,  the  sphincter  of  the 
neck  of  the  bladder  gives  way  and  a  certain  amount  of  mine  escapes.  However, 
the  bladder  still  remains  overdistended,  because  the  muscular  coating  is  too  weak 
to  complete  the  evacuation  of  this  cavity.  This  condition  is  found  most  fre- 
quently in  old  men  with  enlarged  prostates. 

Acute  atony  of  the  bladder  is  a  very  distressing  and  dangerous  condition. 
Rupture  is  very  liable  to  occur.  Acute  unrmia  may  also  follow  acute  distention 
of  the  bladder.  AVhile  chronic  atony  of  the  bladder  may  continue  for  years 
without  endangering  the  life  of  the  patient,  still,  sooner  or  later,  infection  occurs 
and  ascending  pyonephrosis  follows,  which  usually  causes  death. 

Symptoms. — In  acute  retention  the  patient  complains  of  great  and  constant 
pain  in  the  lower  abdomen.  The  bladder  presents  itself  as  a  tense,  hypogastric 
swelling,  which  is  round  and  firm.  In  the  paralytic  cases,  pain  is  absent.  The 
distended  bladder,  in  chronic  cases,  presents  an  appearance  very  closely  resem- 
bling that  of  an  ovarian  cyst  in  a  woman.  On  several  occasions,  in  the  last 
twenty-five  years,  patients  who  have  been  referred  to  me  for  abdominal  section 
have  been  relieved  by  the  use  of  the  catheter. 

Retention  of  urine  is  followed  by  rupture  of  either  thp  bladder  or  the  urethra,  or 
by  distention  with  overflow,  which  latter  condition  results  in  "false  incontinence." 

In  acute  cases,  complete  distention  and  overflow  are  the  most  favorable  result 
pathologically.  This  safety-valve  action  of  the  bladder  is  necessary,  or  uraemia 
would  develop.  These  cases  get  completely  well  if  the  obstruction  is  benign  and 
the  treatment  suitable. 

In  chi'onic  cases  both  the  bladder  and  the  kidneys  suffer  pathological  changes. 
The  former  becomes  hypertrophied  and  sacculated;  the  latter  develops  hydro- 
nephrosis, pyonephrosis,  and  pyelonephritis. 
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Diagnosis. — Retention  must  be  diagnosed  from  (a)  suppression  of  urine. 
(b)  calculous  anuria,  and  (c)  rupture. 

(a)  Suppression  of  urine  occurs  suddenly  as  a  result  of  some  severe  shock 
or  excitement  or  in  consequence  of  an  acute  nephritis.  The  bladder  is  con- 
tracted and  empty.  Occasionally  the  secretion  becomes  less  and  less,  the 
specific  gravity  and  the  percentage  of  albumin  increase  steadily,  until,  in  spite 
of  aid,  the  kidneys  refuse  to  secrete  at  all. 

(b)  In  calculous  anuria,  there  is  always  a  history  of  stone,  with  accompanying 
lumbar  pains  and  the  presence  of  blood  in  the  urine.     The  l^ladder  is  empty. 

(c)  After  a  rupture  of  the  bladder,  the  viscus  is  empty,  but  a  little  bloody 
urine  can  always  be  obtained  by  the  catheter.  The  history  of  the  case  is  that 
of  injm-y  or  ulcer.     (Vide  Injuries  of  the  Bladder.) 

Treatment. — ^The  acute  spasm  may  be  relieved  by  hot  baths  and  by  the 
administration  of  morphia  and  belladonna.  If  these  fail,  an  attempt  should 
be  made  to  pass  a  soft-rubber  catheter.  If  it  is  found  that  there  is  no  permanent 
obstruction,  a  full-sized  silver  catheter,  carefully  and  properly  guided,  will 
almost  always  relieve  the  retention.  When  a  definite  obstruction  exists,  the 
means  of  treatment  vary  with  the  acuteness  of  the  retention.  If  the  bladder 
is  in  danger  of  ruptm*e,  suprapubic  aspu'ation  must  be  done  if  one  has  failed 
to  pass  a  catheter.  When  the  obstruction  is  prostatic,  catheters  of  different 
sizes  anfl  shapes,  and  of  varying  degrees  of  stiffness,  should  be  tried  before  one 
resorts  to  the  aspu-ator  or  the  trocar.  If  the  patient  is  in  grave  danger,  supra- 
pubic or  perineal  section  should  not  be  delayed.  A  good  working  rule  to  follow 
is:  ''Relieve  the  bladder  temporarily,  then  prepare  for  a  radical  operation 
later,  when  the  condition  of  the  bladder,  kidneys,  and  patient,  is  decidedly 
better." 

In  cases  of  retention  due  to  strictm'e  of  the  urethi-a,  much  time  is  often 
employed  by  good  surgeons  in  the  use  of  filiform  bougies  and  like  instruments. 
The  operation  of  external  uretlirotomy  is  so  curative  that  the  writer  does  not 
hesitate  to  give  these  patients  relief  at  one  sitting,  even  with  or  without  a  suitable 
guide  to  the  operation. 

The  prostatic  cases  demand  prostatectomy  sooner  or  later;  the  urgency 
depends  more  upon  the  general  condition  of  the  patient  than  upon  the  local  find- 
ings. The  reason  for  this  is  that  the  kidneys,  ureters,  and  bladder  have  become 
gradually  accustomed  to  the  increased  tension  before  complete  stoppage  takes 
place. 

The  danger  of  cystitis  and  ascending  infection  is  not  so  great  in  the  clironic 
cases  as  in  the  acute. 

In  dealing  with  the  paralytic  cases  of  retention,  one  shoukl  take  great  care 
not  to  produce  infection  of  the  bladder. 

Bacteriuria. — This  is  a  recent  term ;  it  signifies  an  infection  of  the  urine  with 
bacteria  alone.  Little  or  no  pus  is  present  and  the  bladder  may  b;^  normal.  In 
bacteriuria,  the  urine  is  turbid,  yellowish  in  color,  and  has  a  bad  odor,  resem- 
bling that  of  stale  fish  or  fecal  matter.  A  microscopic  examination  of  a  centri- 
fuged  specimen  shows  the  presence  of  the  colon  bacillus  in  great  numbers.     A 


SURGERY  OF   THE   URINARY  BLADDER.  321 

few  pus  corpuscles  and  some  epithelium  may  be  observed  in  the  field.  It  is  not 
known  how  the  iu"ine  becomes  infected  in  all  cases.  A  history  of  catheterization, 
of  hsematuria,  of  stricture,  of  recent  gonorrhoeal  infection,  and,  in  women,  of 
pelvic  inflammation,  may  be  obtained  in  most  cases. 

It  is  agreed  that  bacteriuria  may  occur  (a)  through  the  urethra,  (b)  from  the 
kidneys,  (c)  by  way  of  the  general  blood  current,  and  (d)  thi'ough  the  lymphatics 
of  neighboring  organs.  It  is  reasonable  to  suppose  that  the  infection  may 
occur  tln-ough  a  collateral  circulation  of  blood  as  well  as  by  way  of  the  lym- 
phatics. 

The  course  of  disease  is  sometimes  brief,  lasting  only  a  few  days;  it  may  end 
in  death.  But  it  is  liable  to  recur  and  it  is  not  infrequently  protracted  through 
many  years.  In  spite  of  a  foul-smelling  urine,  the  organs  remain  apparently 
healthy  and  the  general  health  of  the  individual  may  not  appreciably  suffer. 

The  diagnosis  is  made  by  an  examination  of  the  urine  and  of  the  bladder. 

The  treatment  is  both  general  and  local.  Internally  the  most  effective 
medications  are  m'o tropin  (gr.  v.-x.),  salol,  and  preparations  of  methylene 
blue.  Before  local  treatment  is  effective,  the  hiding-place  of  the  germs  must 
be  located.  If  prostatic  disease  or  a  diverticulated  bladder  is  present,  then 
irrigations  will  only  alleviate  and  not  cure  the  condition.  To  effect  a  complete 
cure,  prostatectomy  or  diverticulectomy  must  be  performed.  Should  there 
be  infection  of  the  urethra,  ureters,  or  kidneys,  this  must  be  controlled  before 
the  colon  bacilli  can  be  destroyed.  (For  further  information  on  this  topic  the 
special  treatises  should  be  consulted.) 

II.  OPERATIONS    ON    THE    URINARY    BLADDER. 

Suprapubic  Aspiration. — The  aspirator  is  one  of  the  oldest  and  best  instru- 
ments with  which  to  empty  the  bladder.  For  temporary  pm'poses,  the  smaller 
the  needle  the  better,  for,  after  the  needle  is  withdrawn,  the  bladder  wall  closes 
the  punctm'e  immediately.  In  this  procedure  there  is  no  danger  of  leakage 
of  urine  and  very  little  opportunity  for  infection,  if  the  tube  is  clamped  close 
to  the  needle  when  it  is  withch'awn.  Aspiration  is  indicated  in  cases  of  retention, 
no  matter  what  the  cause,  and  especially  when  the  surgeon  is  without  means 
of  otherwise  removing  the  obstruction.  It  is  suited  to  many  cases  of  temporary 
retention.  For  instance,  when  other  means  have  failed  to  relieve  the  retention 
caused  by  gonorrhoea,  it  is  perfectly  proper  to  aspu'ate.  In  cases  in  which  the 
bladder  is  incapable  of  emptying  itself,  as  after  a  recent  stricture  of  the  uretlii'a, 
where  hot  baths,  morphine,  etc.,  have  proved  unavailing  and  catheterization 
is  impossible,  the  aspbator  is  indicated.  It  must  not  be  lost  sight  of  that 
great  skill  has  been  attained  by  some  surgeons  in  the  technique  of  catheterization, 
and  therefore  the  fact  that  others  have  failed  should  not  deter  one  from  making 
the  attempt.  Not  infrequently  success  is  thus  obtained,  to  the  relief  of  all 
concerned.  In  prostatic  retention  the  aspirator  may  be  used  when  other 
instruments,  such  as  properly  shaped  catheters,  are  not  available.  The  opera- 
tion may  be  repeated  many  times  without  danger,  provided  the  cause  o^  the 
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retention  and  the  surroundings  of  the  patient  do  not  contra-indicate  such  a 
course.  I  have  known  as  many  as  twenty-five  suprapubic  punctui-es  to  have 
been  experienced  without  comphcation.  Repeated  aspirations,  however,  are  not 
to  be  recommended;  before  one  resorts  to  such  repetition  rational  treatment 
directed  to  the  removal  of  the  cause  of  the  condition,  should,  if  at  all  possible, 
be  instituted.  Some  surgeons  give  this  advice:  "Never  puncture  a  bladder, 
for  surely  the  sphincter  vesicjB  will  give  way  and  afford  relief  by  overflow.'^ 
The  adojjtion  of  such  a  course,  however,  is  dangerous  to  the  welfare  of  the  bladder, 

ureters,  and  kidneys,  and  also  to  the  life  of  the 
patient,  and  no  good  surgeon  will  commend  it. 

Operative  Technique. — Cleanse  the  skin  and 
then,  with  a  sterile  needle,  puncture  the  bladder 
al^out  an  inch  above  the  symphysis  pubis,  in  the 
middle  line  of  the  body.  The  prevesical  si)ace 
(Retzius)  must  be  traversed.  If  a  few  di'ops  of 
one  of  the  local  anaesthetics  is  previously  injected 
into  the  skin  of  that  locality  the  patient  will  ex- 
])erience  comparatively  little  pain  from  the  opera- 
tion. If  the  puncture  is  made  at  too  high  a  point 
the  peritoneum  is  endangered.  After  aspu-ation, 
the  bladder  must  not  be  allowed  to  become  dis- 
tended again  for  fear  of  leakage  tlii'ough  the  punc- 
ture into  the  prevesical  space,  and  consecjuent 
infiltration  of  urine  or  infection.  Care  must  he 
taken  not  to  plunge  the  needle  too  deeply  for  fear 
of  ^^•ounding  the  prostate  or  posterior  wall  of  the 
bladder.  An  overdistended  bladder  must  not  be 
emptied  too  rapidly  nor  entirely,  as  the  return 
flow  of  blood  to  the  wall  causes  an  engorgement 
favorable  to  homori'hage  and  inflammation. 

Trocar  Puncture.  —  When  the  puncture  is 
made  with  a  trocar  one  of  thi-ee  routes  may  be 
selected:  the  sujM'apubic,  the  perineal,  or  the 
rectal.  The  slight  1}'  curved  trocar,  ensheathed  in  a  cannula,  possesses  the 
advantages  of  simplicity,  safety,  and  eflficiency.  (Fig.  110.)  The  instru- 
ment is  in  the  possession  of  every  practitioner  and  can  readily  be  steril- 
ized. The  objection  to  its  use  is  that  it  opens  the  way  for  extravasation 
of  urine  and  the  occurrence  of  infection.  It  is  not  safe  to  leave  a  short 
cannula  in  the  bladder,  as  frecjuently  recommended,  because  the  instru- 
ment is  liable  to  slip  out  of  the  bladder  when  the  viscus  contracts.  When 
the  urine  is  normal  I  have  on  some  occasions  passed  several  strands  of 
silkworm  gut  into  the  cannula  and  have  then  withdrawn  the  instru- 
ment, leaving  the  strands  in  the  bladder  as  a  drain.  By  this  means  the  urine 
seeps  out  gradually  by  capillarity  for  as  long  a  time  as  may  be  desired.  If 
however,  the  urine  contains  pus,  tube  drainage  should  be  sulostituted  for  capil- 


FiG.    110. — Curved    Trocar,    with 
Enshcathing  Cannula. 
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lary  th'ainage.  This  cli-ainage  is  installed  by  first  inserting  a  very  large  cannula 
and  then  pushing  the  tube  into  the  bladder  thi'ough  the  cannula;  afterward  the 
cannula  is  withch-awn  and  the  tube  is  left  in  place.  Thi^ough  this  tube  or  catheter 
the  septic  urine  may  be  siphoned  into  a  vessel  placed  on  the  floor,  and  irriga- 
tions may  be  carried  on  at  will,  with  the  least  possible  disturbance.  As  an 
additional  safeguard,  one  may  enlarge  the  wound  and  surround  the  tube  with 
iodoform  gauze  down  to  the  bladder.  Suprapubic  drainage,  no  matter  how^ 
carried  out,  is  at  best  a  makeshift,  and  has  nothing  to  recommend  it  save 
the  simplicity  of  its  technique.  A  more  rational  method  for  di'ainage  is  secured 
through  the  perineum,  but,  to  establish  it  and  make  it  work  effectively,  both 
skill  and  surgical  knowledge  are  necessary.  In  the  large  majority  of  cases 
of  retention,  a  simple  median  perineal  section  (Cock's  or  Wheelhouse's  opera- 
tion), followed  by  th'ainage,  is  the  best  and  safest  plan  of  treatment.  Certain 
conditions  may  render  this  procedure  impossible;  and,  when  this  is  the  case, 
a  trocar  may  be  thrust  into  the  bladder  and  a  catheter  slipped  in  through  the 
cannula,  as  described  above.  Should  the  patient  be  affected  with  some  pros- 
tatic disorder,  a  grooved  staff  placed  in  th6  urethra  as  far  down  as  the  obstruc- 
tion, and  a  finger  introduced  into  the  rectum  and  pressed  against  the  apex 
of  the  prostate,  will  serve  as  safe  guides  when  one  is  about  to  j^ass  the  trocar 
into  the  bladder.  The  objection  to  using  a  trocar  for  making  a  puncture  through 
the  perineum  is  that  hemorrhage  into  the  diseased  middle  lobe  of  the  prostate 
may  follow, — an  occurrence  which  may  prove  dangerous, — and  also  that  a 
channel  is  thereby  opened  up  for  infection.  Some  years  ago,  puncture  of 
the  bladder  tln-ough  the  rectum  was  practised,  but  it  has,  very  properly,  been 
abandoned.  The  rectovesical  pouch  of  peritoneum,  in  front  of  the  rectum, 
was  frequently  injured,  and  in  some  instances  death  followed  from  peritonitis. 
Then  again,  the  prostate  sometimes  received  the  entire  trocar  and  the  bladder 
escaped  altogether;  besides  which  infection  is  imminent. 

Cystotomy.— The  bladder  in  the  female  may  be  opened  by  either  the 
suprapubic  or  the  vaginal  route.  Suprapubic  cystotomy  may  be  performed 
in  one  or  two  stages.  The  one-seance  operation  is  preferable  in  clean  and 
urgent  cases,  while  the  two-stage  operation  is  indicated  only  when  the  lu'ine 
is  septic.  In  the  female,  ample  room  is  usually  obtained  for  the  remoAal  of 
stone  and  tumors  per  vaginam.  Vaginal  cystotomy  for  drainage  alone  is 
unsurgical,  for,  with  the  assistance  afforded  by  om*  improved  cystoscopes,  all 
inflammatory  conditions  may  be  locally  treated  through  the  urethra. 

The  indications  for  suprapubic  cystotomy  are  too  numerous  to  describe  in 
detail;  let  the  following  suffice: — 

(1)  For  retrocatheterization,  in  cases  of  traumatism  to  the  peritoneum, 
in  which  a  catheter  cannot  l^e  passed  into  the  bladder  even  after  median  perineal 
section. 

(2)  For  the  removal  of  foreign  bodies  which  cannot  be  safely  removed  tlirough 
the  perineum  or  by  the  urethral  route. 

(3)  For  the  removal  of  stone,  especially  in  boys. 

(4)  For  drainage  in  the  cystitis  of  old  men  whose  urine  has  become  foul. 
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and  in  whom  ascending  infection  has  resuhed  in  grave  constitutional  S3^mptoms 
In  these  cases  nothing  short  of  cystotomy  affords  the  prompt  rehef  demanded. 

(5)  For  the  removal  of  i)rostatic  papillomata  and  other  tumors. 

(6)  For  affording  du-ect  access  to  the  bladder  for  the  treatment  of  certain 
tuberculous  conditions,  ulcers,  etc. 

(7)  For  palliative  treatment  in  certain  prostatic  and  bladder  conditions; 
chverticula,  for  example,  may  be  diverted  into  the  bladder.  In  one  case  the 
writer  dilated  the  mouth  of  a  diverticulum  tln-ough  the  bladder  and  pulled  the 
club-shaped  pouch  into  the  bladder. 

In  considering  the  advisal)ility  of  rperJng  the  bladder,  for  any  purpose, 
the  surgeon  will  have  to  choose  between  the  suj^rapubic  route  and  external 
uretln-otomy.     Other  things  being  equal,  it  is  better  to  choose  the  lower  route. 

Minor  Cystotomy. — ^A  minor  cystotomy  for  the  removal  of  a  foreign  body 
or  small  stone,  or  for  the  purpose  of  drainage,  is  quite  a  simple  thing  and 
differs  in  technique  from  a  major  cystotomy  where  such  conditions  as  a  tumor 
or  a  prostatic  hypertrophy  have  to  be  dealt  with.  The  steps  of  the  operation 
are  as  follows: — With  the  bladder  properly  distended,  pass  a  long,  narrow-bladed 
knife  tlirough  the  prevesical  space  into  the  bladder  at  a  point  about  an  inch 
and  a  half  above  the  pubes  and  in  the  median  line.  The  drainage  tube  is  guided 
into  the  bladder  by  the  probe,  which  is  passed  along  the  blade  of  the  knife. 
The  latter  instrument  is  then  withdrawn.  This  completes  the  operation  when 
drainage  alone  is  required. 

When  a  catheter  can  be  passed  into  the  bladder,  vesical  u-rigation  is  proper; 
then,  after  all  the  fluid  is  removed,  the  bladder  should  be  filled  with  air  before 
the  cystotomy  is  attempted.  Should  a  foreign  body  or  stone  be  present,  the 
incision  should  be  made  large  enough  to  admit  the  index  finger  as  the  knife 
is  being  removed.  The  beginner  had  better  pass  a  long  hook  into  the  bladder 
along  with  the  knife;  this  catches  the  bladder  wall,  acts  as  a  guide  for  the  sur- 
geon's finger,  and-prevents  the  bladder  from  receding  before  the  advancing  finger. 

Major  Cystotomy. — This  operation  requires  an  opening  in  the  abdominal 
wall  and  bladder  large  enough  for  the  necessary  inspection  and  manipulations. 
The  wTiter  prefers  to  distend  the  bladder  with  air  (Pilcher)  and  to  illuminate 
the  bladder  with  an  electric  cystoscopy  One  has  no  adequate  appreciation 
of  the  value  of  this  instrument  until  he  gives  it  a  fair  trial.  The  skin  incision 
commences  one  inch  above  the  symphysis  in  the  median  line  and  extends  upward 
for  four  inches.  \\\i\\  a  fresh  knife,  an  incision  is  then  made  through  the  linea 
alba,  or  tlu'ougli  one  rectus  muscle,  down  to  the  bladder,  care  being  taken  to 
avoid  the  peritoneum.  When  the  bladder  is  filled  with  air  it  projects  like  a 
balloon  into  the  wound.  The  incision  made  into  the  bladder  should  be  large 
enough  to  admit  two  fingers;  a  broad,  but  short,  retractor  is  slipped  into  the 
\iscus  and  turned  squarely  across  the  wound.  This  retractor  keeps  the  recti 
muscles  out  of  the  way  and  protects  the  peritoneum.  With  the  aid  of  lateral 
retractors,  the  entire  interior  of  the  viscus  may  be  inspected.  The  final  steps 
of  the  operation  will  be  described  under  SujDrapubic  Lithotomy  (page  328). 

Transverse  Skin  Incision. — In  very  fleshy  persons,  it  is  an  advantage  to 
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raise  a  Inroad  tiap  by  means  of  a  transverse  crescentic  incision,  with  the  convexity 
downward.  When  the  thick  flap  of  the  skin  is  raised  upward,  an  exposure  of 
the  upper  margin  of  the  symphysis  pubis  and  the  abdominal  muscles  immediately 
above  is  obtained.  A  short  transverse  cut  across  the  inner  margins  of  the 
recti  muscles  enal^les  the  operator  to  expose  the  bladder  with  ease  and  accuracy, 
especially  when  the  bladder  is  inflated  with  an*.  I  believe  that  it  is  unnecessary 
to  use  guy  thi-eads  or  hooks  to  steady  the  bladder.  The  difficulty  of  suturing 
the  transverse  cut  in  the  recti  is  overcome  by  Watson,  who  raises  an  osteoplastic 
flap  from  the  pubis  and,  at  the  end  of  the  operation,  wires  the  bone  back  into 
place.     The  sheaths  of  the  recti  furnish  ample  material  without  injuring  the 

bones. 

Drainage  in  Cystotomy. — The  simple  di"ainage  furnished  by  the  late  Hunter 
McGuire  (Fig.  Ill),  by  means  of  a  cm'ved  silver  tube  with  a  stop-cock,  is  suitable 


Fig.  111. — Suprapubic  Drainage  of  the  Bladder.      (After  Hunter  MoGuire.) 


in  those  cases  in  which  drainage  alone  is  necessary.  Senn's  sigmoid  tube 
(Hg.  112,  fl)  was  at  one  time  extensively  employed.  The  multiplicity  of  methods 
of  ch-ainage  is  limited  only  by  the  ingenuity  of  the  surgeon.  Some  insert  a 
self-retaining  rubber  catheter  into  the  bladder  and  fasten  it  to  the  anterior  wall 
of  the  viscus ;  others  extend  a  straight  tube  or  catheter  to  the  bottom  of  the 
bladder.  When  the  bladder  is  septic,  the  double  cbain,  as  employed  by  McRae 
(Fig.  114),  is  safest  and  best.  All  suprapubic  methods  of  drainage  are  contrary 
to  physical  and  surgical  principles.  The  author  recommends  to  the  reader  to 
select  some  one  of  the  methods  of  drainage  illustrated  in  these  pages. 

Median  Lithotomy. — The  patient  is  constitutionally  and  locally  prepared 
as  for  any  other  major  operation.  The  strictest  attention  is  paid  to  the  genito- 
urinary tract.  Efficiency  of  the  kidneys  and  asepticity  of  the  bladder  are 
secured  so  far  as  may  be  possible. 
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AMiile  the  patient  i.s  under  the  influence  of  a  general  anaesthetic,  the  urine 
is  ^^dthdrawn  by  a  catheter,  the  bladder  is  washed  out,  and  a  feeble  antiseptic 
solution  (six  to  eight  ounces)  is  left  in  the  viscus.  The  catheter  is  removed 
without  allowing  the  fluid  to  escape  from  the  bladder,  and  a  large,  grooved 
staff  is  introduced  in  its  place.  If  the  meatus  is  small,  it  is  preferable  to 
enlarge  it,  rather  than  to  use  a  stafl"  which  is  too  small.  A  staff  suitable 
for  this  purpose  is  shown  in  Fig.  116.  Search  is  made  for  the  stone  with 
the  staff.  When  the  calculus  is  located,  the  patient  is  placed  in  the 
lithotomy  position  and  held  there  by  a  crutch  or  by  two  assistants, — prefer- 


FiG.   112. — Different  Patterns  of  Drainage  Tubes,      (a)   Senn's  and  Watson's;   (6i  Sigmoid  Drain- 
age Tubes.     (After  Deaver.) 


ably  the  latter.     In  old  people  care  must  l)e  taken  not  to  sjirain  the  hip-joint 
or  the  knee-joint. 

The  surgeon,  sitting  directly  in  front  of  the  perineum,  passes  a  pledget 
of  gauze  into  the  rectum  to  prevent  the  escape  of  lic^uid  feces  over  the  field  of 
()])ei-ation.  The  middle  finger  of  the  gloved  left  hand  is  inserted  into  the  rectum 
until  it  rests  upon  the  tip  of  the  prostate.  The  index  and  ring  fingers  rest  upon 
the  perineum.  The  point  of  a  long,  narrow  knife,  with  a  straight-backed 
blade  (Fig.  113),  is  inserted  into  the  median  rhaphe  at  a  point  from  one  inch 
and  a  lialf  to  two  inches  in  front  of  the  anus.     The  knife  is  pushed  upward  a 
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distance  of  from  two  and  one-half  to  three  inches,  according  to  the  thickness  of 
the  perineum.  The  knife  reaches  the  staff  in  the  membranous  ui'ethi'a,  missine- 
the  bulb  in  front  and  the  rectum  behind.  If  a  median  lithotomy  is  intended, 
the  knife  splits  the  perineal  body  from  before  backward  as  it  is  withdrawn. 
Great  care  is  taken  not  to  injure  the  rectum  or  the  sphincter  ani  muscle.  The 
oi)ening  thus  made  should  be  large  enough  to  admit  the  index  finger  into  the 
wound  as  the  knife  is  withch'awn.  Should  there  be  insufficient  room  to  admit 
the  finger  into  the  prostatic  urethra,  a  blunt-pointed  lithotomy  knife  (Fig.  113) 
is  passed  alongside  the  finger  and  any  obstruction  found  is  severed.  During 
this  time  the  stone  is  fixed  by  the  grooved  staff.  (Fig.  128.)  The  finger  now 
locates  the  stone.  A  lithotomy  forceps,  guided  by  the  finger,  is  passed  into 
the  bladder.  The  stone  is  then  seized  and  the  instrument  is  cautiously  with- 
drawn. Should  the  stone  be  of  large  dimensions,  it  should  not  be  forcil:)ly  v.'ith- 
drawn  for  fear  that  it  may  injure  the  neck  of  the  bladder.     The  litho trite  should 


Fig.  113. — Sharp-pointed  and  Jikuit-pointed  Kni\e.s  Used  in  Operation,s  on  the  I'rinary  Rhidder. 


be  applied  to  the  stone  and,  after  careful  crushing,  the  debris  may  be  scooped 
away  with  a  suitable  evacuator  or  spoon.     (Figs,  llo,  116.) 

The  technique  to  be  employed  in  extracting  a  stone  from  the  bladder  varies 
according  to  its  shape  and  size.  As  little  damage  as  possible  should  be  done 
to  the  perineum  and  prostatic  uretlira,  and  especially  to  the  neck  of  the  bladder. 
We  do  not  hesitate  to  break  up  large  stones  through  a  small  opening  in  the 
perineum  and  wash  out,  or  suck  out,  the  debris  with  the  apparatus  devised  by 
Bigelow,  (Fig.  115.)  In  patients  over  forty  years  of  age  the  condition  of  the 
prostate  is  ascertained,  and,  if  it  is  found  to  obstruct  the  urinary  flow,  prostatec- 
tomy should  then  be  performed.  Some  surgeons  abandon  the  curved  staff 
and  use  one  much  straighter.  Even  if  the  cystoscope  has  revealed  only  a 
single  stone,  search  ought  to  be  made,  by  means  of  the  finger  and  with  the  aid 
of  my  prostatic  depressor  (Fig.  128),  for  further  calculi. 

If  pyuria,  diverticula,  or  cystitis  be  present,  drainage  should  be  established 
through  the  perineum  for  a  few  days. 

The  perineum  is  closed  by  a  few  deep  catgut  sutures  placed  above  the  drain- 
age opening;  these  sutures  approximate  the  levator  ani  muscles.  The  skin 
wound  is  closed  with  horse-hair. 

The  after-treatment  should  be  as  simple  as  possible.  No  interference 
with  the  drainage  or  bladder  is  necessary  as  long  as  the  patient  is  comfortable. 
If  no  pus  is  present  in  the  urine  then  the  perineum  alone  should  be  drained 
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for  a  short  period.  A  suitable  catheter  is  inserted  into  the  penis  and  the  mine 
is  carried  off  in  this  manner. 

The  operation  just  described  is,  in  my  opinion,  the  only  perineal  operation 
that  should  be  performed  for  stone.  If  any  difficulty  arises  in  inserting  the 
finger  into  the  bladder  after  the  primary  incision  is  made,  a  broad,  grooved 
staff,  or  a  l)lunt-edged  gorget,  forced  into  the  bladder,  makes  a  safe  and  reliable 
guide  for  the  finger.  If  there  are  a  large  numl:)er  of  stones,  of  considerable 
size,  in  the  bladder,  perineal  section  combined  with  litholapaxy  is  safer  than 
litholapaxy  alone. 

Personally,  I  prefer  to  split  the  perineum  from  I)ehind  forward,  with  the 


Fig.    114. — Double  Drainage  of  the  Bladder.      (After  Floyd  McRae.) 


l)ack  of  the  knife  toward  the  rectum.  This  operation  should  not  be  performed 
upon  children  unless  there  are  concretions  in  the  j^rostatic  urethra. 

Lateral  and  Bilateral  Lithotomy. — Both  lateral  and  bilateral  lithotomy, 
esjx'cially  tlie  latter  variety  of  operation,  were  practised  with  eminent  success 
before  the  Listerian  era  by  the  late  Prof.  James  R.  Wood,  of  New  York,  and 
the  late  Professor  Briggs,  of  Nashville,  Teiin.,  by  means  of  instruments  peculiar 
to  themselves.  Indeed,  the  modern  surgeon  can  well  afford  the  time,  and  per- 
haps the  effort  in  certain  cases,  to  emulate  their  success,  fortified  by  suitable 
implements  and  modern  methods  of  cleanliness  and  care. 

Suprapubic  Lithotomy. — ^This  operation  is  one  which  was  perfected  in 
Amei'ica  and  is  indeed  the  one  of  choice  in  this  country.  Personally,  I  prefer 
perineal  lithotomy  combined  with  litholapaxy.  Indeed,  it  is  not  a  bad  plan 
to  crush  the  stone  thi'ough  the  penis,  and  then  to  open  the  perineum  and  remove 
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the  debris.  If  the  bladder  is  filled  with  sterile  oil  and  iodoform,  the  stone  may 
be  crushed  with  less  danger  of  injury  to  the  bladder.  When  the  perineum  is 
opened  the  olive  oil  facilitates  the  removal  of  the  crushed  fragments,  and  sufficient 
iodoform  is  left  in  the  viscus  to  aid  in  maintaining  it  in  an  aseptic  condition. 
Litholapaxy. — Litholapaxy  was  first  performed  by  Bigelow,  of  Boston,  in 
1878.  The  name  covers  all  operations  for  the  removal  of  stones  in  the  urinary 
bladder,  whether    they  are  crushed  before  being  pumped  out    or  not.      The 


Fig.  115. — Bigelow's  Evacuator. 


evacuator  (Fig.  115)  described  b}-  Bigelow  was  the  first  apparatus  invented 
for  this  purpose  that  actually  did  accomplish  the  work  of  evacuation. 

Indications: — (a)  After  an  attack  of  nepliiitic  colic,  small  stones  may 
often  be  washed  out  of  the  bladder  without  crushing.  (6)  All  stones  of  compar- 
atively little  hardness  may  be  safely  crushed,  (c)  In  young  chikben  litholapaxy 
is  preferable;  and  {d)  it  is  nearly  always  so  in  females,  (e)  In  performing 
prostatectomy,  where  there  is  a  large  stone  in  the  bladder,  one  may  crush  the 
calculus  thi'ough  the  perineal  wound. 

Contra-indications : — (a)  Stones  having  a  diameter  greater  than  one  inch  and 
a  half  should  not  be  treated  by  litholapaxy.  (6)  The  extreme  hardness  of  the 
"mulberry  stones  "  renders  it  dangerous  to  crush  them.  The  wTiter  had  occasion 
to  revoke  this  contra-indication  in  one  case.  In  removing  a  prostate,  a  large 
mulberry  stone  was  found  in  the  bladder.     It  was  too  large  to  pass  through 
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the  perineal  wound.  It  was  seized  by  the  Hthotrite  and  a  hood  of  gauze  was 
thrown  around  the  end  of  the  instrument  containing  the  stone.  It  was  crushed 
without  damage  to  the  bladder,  (c)  In  severe  cystitis  it  is  better  to  remove 
the  stone  perineally,  and  to  ch-ain  the  bladder. 

The  technique  of  litholapaxy  is  described  farther  on,  under  the  heading 
of  Coml)ined  Litholapaxy  and  Cystoscopy  (page  335). 

Cystoscopy. — The  method  of  procedure  as  devised  by  Kelly,  of  Baltimore-, 
is  as  follows: — (1)  Introduce  a  simple  cylincbical  speculum  into  the  bladder; 
(2)  produce  atmospheric  dilatation  of  the  bladder  solely  by  postm-e;  (3)  illumi- 
nate and  inspect  the  vesical  mucosa.  A  direct  view  of  the  interior  of  the  bladder 
is  thus  obtained.  The  method  is  particularly  useful  in  female  cases;  it  is  a  more 
difficult  matter  to  apply  it  to  the  male  bladder.  There  are  two  clear  contra- 
indications, viz.,  post-operative  cystitis  and  acute  gonorrhceal  cystitis. 

Instruments  Required. — The  following  instruments  are  required: — (a)  A 
suitable  light;   (6)  a  head  mirror;  (c)  a  m-etln-al  calibrator;   id)  a  vesical  speculum 


Fig.  116. — Other  Instruments  Employed  in  the  Operation  of  Lithotomy. 

The  upper  picture  represents  Buchanan's  lithotomy  staff,  the  lower  one  Ferguson'.s  double-ended 
lithotomy  scoop. 

with  obturator;  (e)  an  evacuator  for  removing  urine;  (/)  along,  slender,  mouse- 
toothed  forceps;  {g)  a  ureteral  searcher. 

The  best  light  is  the  wliite  electric  light;  in  an  emergency,  however,  an  oil 
lamp  or  even  a  candle  will  be  found  useful.  The  light  is  reflected  by  a  head  mir- 
ror. Kelly's  specula  range  in  size  from  five  to  twenty.  They  are  so  well  known 
that  a  description  of  them  is  unnecessary.  The  accompanying  figures  show, 
not  only  one  of  these  specula,  of  natm-al  size,  but  also  the  manner  of  using  it, 
and  the  various  instruments  wliich  are  employed  in  connection  with  it,  in  treating 
the  bladder.  (Figs.  117,  118,  119.)  In  this  connection  he  says:  "a  specialist 
will  also  find  it  convenient  to  have  on  hand  the  following  sizes;  6|,  7|,  8|,  9^, 
10.|,  and  lU.  The  sizes  below  12  are  used  for  examination,  and  those  above 
to  secure  wide  illumination  in  operating  upon  the  l)ladder." 

The  uretlii-al  dilator  may  be  dispensed  with  and  the  different  specula  and 
obturators  used  instead.  While  it  is  best  to  have  the  evacuator  recommended 
by  Kelly,  the  urine  may  be  removed  by  means  of  a  catheter  or  in  any  other 
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Fig.  117. — Kelly's  Cystoscope,  with  Various  Accessory  Instruments.  (From  "Reference  Haad- 
book  of  the  Medical  Sciences,"  Wm.  Wood  &  Co.,  New  York.) 

1,  Bevelled  cystoscope;  2,  urethral  calibrator  and  dilator;  3,  short  metal  ureteral  catheter;  i, 
searcher  for  locating  ureteral  orifice;   5,  a,  h,  c,  d,  long  metal  ureteral  catheters. 
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simple  way  that  the  surgeon  may  choose.  AppHcators  and  forceps  should  be 
employed  to  carry  medicated  cotton  to  various  parts  of  the  bladder.  The 
cystoscope  is  simple,  inexpensive,  and  easy  to  use.  Every  physician  should 
master  its  employment.  No  harm  can  follow  its  use  provided  the  aseptic  pre- 
cautions used  in  ordinar}-  catheterization  are  taken.  One  should  be  careful 
not  to  cause  abrasions  of  the  mucosa  of  the  urethra.  The  liability  to  infect 
patients  with  se]3tic  instruments  should  ever  be  rememl^ered.  Syphilis  and 
gonorrhoea  have  been  passed  from  one  patient  to  another  by  instruments  that 
had  not  been  sterilized.     The  one  important  preparation  which  the  patient  needs 


Fig.  118. — Examination  of  the  Urinary  Bladder  with  Kelly's  Cystoscope,  the  Patient  being  in 
the  Knee-chest  Position.  (From  the  "Reference  Handbook  of  the  Medical  Sciences,"  Wm.  Wood  & 
Co.,  New  York.) 

before  the  operation  is  that  his  bowels  should  be  evacuated.  It  is  best  for  the 
bladder  to  be  full  of  urine,  for  then  the  capacity  of  the  bladder  is  learned  and  a 
specimen  of  urine  is  obtained  which  may  be  examined  at  once. 

The  Employment  of  an  Anesthetic. — Local  ana?sthesia  is  usually  sufficient,  but 
some  patients  are  so  nei'vous,  or  the  genito-urinary  tract  is  so  sensitive,  that 
the  employment  of  a  general  anaesthetic  is  imperative.  When  cocaine,  or  })ref- 
erably  eucaine,  is  used,  the  meatus  urinarius  and  the  external  mucous  membrane 
may  be  moistened  while  the  cktheter  is  being  introduced.  I  usually  anaesthetize 
the  entire  urethra,  while  the  catheter  is  slowly  being  introduced,  by  forcing  a 
two-])er-cent  .'solution  of  eucaine  through  the  catheter,  a  few  drops  at  a  time. 
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After  the  iirine  has  been  allowed  to  escape  and  the  bladder  has  been  gently  washed 
out  by  the  siphon  method  until  the  w^ater  returns  perfectly  clear,  the  trigonum 
of  the  bladder  may  be  anaesthetized  with  eucaine  before  the  catheter  is  with- 
drawn. In  chi'onic  cystitis  and  prostatitis  associated  with  calculi,  the  parts  may 
be  bathed  for  some  time  before  the  cystoscope  is  introduced.  It  is  wise  to  give 
morphia  hypodermicall}'  half  an  hour  before  the  examination  of  the  bladder. 

Position  of  the  Patient. — "\Miile  the  bladder  is  being  prepared  to  receive  the 
cystoscope,  the  patient  is  in  a  dorsal  position.  If  a  female  is  being  examined, 
Kelly  prefers  the  liigh  dorsal  or  knee-chest  position  before  the  cystoscope  is 


Fig.  119. — Examination  of  the  Urinary  Bladder  with  Kelly's  Cystoscope  and  Reflected  Light, 
the  Patient  being  in  the  Dorsal  Position.  (From  the  "Reference  Handbook  of  the  Medical  Sciences," 
Wm.  Wood  &  Co.,  New  York.) 


inserted  into  the  bladder.  It  is  true  that  the  Trendelenburg  position,  with 
the  knees  flexed  upon  the  abdomen  (Pryor)  or  the  semi-prone  one  (Sims)  may 
be  used,  but  the  knee-chest  position  (Kelly)  has  many  ob\dous  advantages 
if  one  \\dshes  to  make  a  perfect  examination.  (See  Fig.  118.)  The  ascent  of  the 
intestines,  the  relaxation  of  the  abdominal  muscles,  and  the  excellent  dilatation 
of  the  bladder  afforded  by  the  knee-chest  position,  leave  no  room  for  argument 
against  its  employment  when  the  patient  is  awake.  It  is  important  to  dilate 
the  rectum  and  vagina  Mith  air  first,  and  the  bladder  last,  to  prevent  the  orifices 
of  the  ureters  from  being  carried  upward  instead  of  do^^^lward. 

The  patient  kneels,  with  the  knees  separated  about  ten  or  twelve  inches, 
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close  to  the  edge  of  the  table,  her  buttocks  being  raised  as  high  as  possible; 
she  allows  the  back  to  ciu've  forward  and  rests  the  side  of  the  face  upon  the 
table.  If  she  squats  a  little,  allowing  the  buttocks  to  ch'oop  toward  the  feet, 
she  will  be  more  conveniently  disposed  for  the  examination.  Sometimes  it 
is  necessary,  in  order  to  get  a  good  expansion,  to  push  the  thighs  in  the  opposite 
direction  beyond  the  vertical.  If  the  patient  is  under  the  influence  of  an  anaes- 
thetic, ''the  best  way  to  hold  her  in  the  knee  position  is  for  two  assistants,  one 
on  either  side,  to  stand  close  up  to  the  body,  to  pre^'ent  it  falling  over,  each 
grasping  the  body  with  one  arm  tlii^own  across  the  back,  and  holding  the  leg 
in  the  crotch  of  the  knee  with  the  other  hand  to  keej)  it  from  slipping  up  and 
down."     (Kelly,  Vol.  I.) 

Before  introducing  the  speculum,  the  examiner  measiu'es  and  dilates  the 
lu-ethral  orifice  when  necessary.  Care  must  be  taken  not  to  tear  the  mucous 
membrane  of  the  meatus;  it  is  better  to  use  a  small  speculum,  especially  for 
a  simple  examination.  The  conical  dilator  used  by  Kelly,  lubricated  with 
glycerin,  is  passed  into  the  bladder  with  a  boring  motion,  time  being  given 
for  the  urethra  to  stretch  until  a  medium-sized  lumen  is  obtained.  The  chlator 
is  then  removed  and  the  speculum,  properl}-  lubricated,  is  slowly  inserted.  If 
teaiing  of  the  meatus  occurs,  subgallate  of  bismuth  should  be  rubbed  into  the 
abrasions  at  once.  This  checks  hemorrhage,  is  non-irritating,  and  forms  a 
protecting  crust  under  which  repau'  rapidly  takes  place.  The  obtiu'ator  must 
be  kept  in  place  while  the  speculum  is  being  introduced.  When  the  speculum 
enters  the  bladder  the  obtm^ator  is  removed,  and  the  air  rushes  into  the  bladder 
and  dilates  it,  provided  the  patient  is  not  in  a  faulty  position.  If  the  patient 
is  induced  to  take  a  number  of  long  deep  breaths,  the  abdominal  type  of 
inspiration  being  used,  more  air  is  aspirated  by  the  bladder. 

Examination  of  the  Bladder. — An  electric  ch'op  light  is  held  close  to  the  end 
of  the  sacrum  and  the  examiner  reflects  the  light  into  the  bladder  by  a  head 
mirror.  It  requu'es  a  little  practice  before  the  best  illumination  is  obtained. 
The  examiner  may  use  direct  illumination  with  an  electric  head  light  if  he  has 
difficulty  with  the  head  mirror.  If  some  definite  plan  of  examination  of  the 
interior  of  the  bladder  is  adhered  to,  the  examination  takes  but  a  short  time, 
and  the  whole  field  is  observed.  It  is  probably  more  satisfactory  to  push  the 
speculum  beyond  the  ureteral  orifices  and  thus  luring  into  view  the  posterior 
pole  of  the  bladder,  beyond  the  trigonum.  If  to-and-fro,  up-and-do^\^l,  and 
lateral  movements  are  made,  nothing  will  escape  the  examiner's  eye.  The 
speculum  is  now  slowly  withdrawn  and  its  inner  end  is  brought  into  close  con- 
tact with  the  remainder  of  the  mucosa.  The  beginner  must  first  learn  the 
appearance  of  the  normal  bladder. 

Appearance  of  the  Normal  Bladder. — When  the  normal  bladder  is  dilated 
with  air,  the  mucosa  presents  a  dull- white  appearance ;  large  and  small  blood- 
vessels are  seen  to  branch  and  anastomose  irregularly.  The  minute  vessels  are 
emptied  by  the  pressure  of  air,  and  consequently  the  rosy  appearance  seen  in  a 
contracted  bladder  is  not  visible.  Kelly  calls  attention  to  an  acquired  red 
spot  which  is  often  seen,  and  he  describes  it  as  follows: — "  At  a  point  one  or  two 
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centimetres  above  the  posterior  pole,  a  rountlecl,  red  spot  is  often  seen,  which 
may  easily  be  mistaken  for  a  localized  inflammation,  but  is  merely  a  suction 
hyperaemia  induced  at  this  point  by  contact  with  the  end  of  the  speculum 
during  the  withdrawal  of  the  obturator.  The  large  veins  are  quite  prominent 
and  are  seen  to  fade  away  as  they  become  smaller.  It  is  not  uncommon  to  see 
the  pulsation  of  an  artery.  Shallow,  interlaced  ridges  are  observed,  situated 
between  the  right  and  left  posterior  hemispheres;  these  ridges  are  formed  by 
irregular  muscular  bundles.  Numerous  little  glistening  points  are  due  to  the 
moistiu"e  on  slight  inequalities  of  sm-face  which  catch  and  reflect  the  light." 
(Kelly.)  Through  the  open  speculum  the  entire  surface  of  the  mucosa  is  exam- 
ined. By  lowering  the  handle  of  the  cystoscope,  the  examiner  is  able  to  bring 
the  trigonum  into  view.  It  is  more  injected  than  the  rest  of  the  bladder,  owing 
to  the  close  connection  between  the  mucosa  and  the  underlying  structures.  In 
order  that  one  may  be  able  to  inspect  the  mucosa  in  the  immediate  vicinity  of 
the  internal  urethral  orifice,  the  speculum  must  be  tilted  sharply  in  every  direc- 
tion. The  m-eteral  orifices  should  now  be  looked  for.  Turn  the  speculum 
through  fifteen  or  twenty  degrees,  to  the  right  and  left  alternately,  and,  at  a 
point  near  the  outer  and  posterior  angle  of  the  trigonum,  a  little  pink  eleva- 
tion is  noticed;  this  is  the  vwns  ureteris  and  marks  the  orifice  of  the  ureter. 
The  orifice  may  look  like  several  things:  (a)  a  faint  transverse  line  about  2 
mm.  long;  (6)  a  faint  water  fine  on  paper;  (c)  a  paler  area  about  1  mm.  broad, 
with  a  rosy  border;  (d)  a  blood-vessel  may  be  seen  emerging  from  a  small  hollow. 
Watch  the  spot  for  about  half  a  minute  and  a  jet  of  urine  is  seen  coming  from 
it ;  then  one  is  sure  that  the  ureteral  orifice  is  in  full  view.  The  iu*eteral  line  or 
ridge  is  usually  of  a  deeper  color  than  the  bladder  behind  it.  In  a  normal  bladder 
a  beautiful  rosy  hue  appears  at  each  contraction  of  the  organ,  and,  as  dilatation 
occurs,  the  color  fades  away.  The  bladder  will  not  fully  dilate  w^hen  the  i)a- 
tient  is  pregnant,  or  ascitic,  or  has  a  pelvic  timior.  Overdistention  of  the  bladder 
renders  the  examination  difficult  because  the  m'eteral  orifices  and  the  trigonum 
are  carried  high  up.  When  this  occurs,  the  patient  should  be  placed  in  the  dorsal 
position,  and  then  the  bladder  does  not  overdistend.  Before  withdrawing 
the  cystoscope,  the  patient  being  in  the  knee-chest  position,  allow  her  to  resume 
a  side  posture;  then  instruct  her  to  expel  the  air  and  instruments  by  bearing 
down.     This  prevents  after-pains  due  to  retained  air. 

The  above  is  the  description  of  a  normal  female  bladder  as  it  appears  tlii'ough 
the  speculum. 

Combined  Litholapaxy  and  Cystoscopy. — The  idea  of  crushing  a  stone 
while  it  is  being  inspected  in  the  bladder,  is  a  sequence  to  the  development  of 
cystoscopy.  There  are  four  instruments  on  the  market  which  combine  the 
lithotrite  and  the  cystoscope — viz.,  one  by  Nitze,  one  by  Bierhoff,  one  by  Casper, 
and  one  by  Walker,  of  Baltimore.  The  accompanying  cut  (Fig.  120)  represents 
Walker's  instrument.  It  is  so  constructed  that  the  operator  looks  directly 
between  the  jaws.  The  instrument  is  sufficiently  strong  to  stand  the  strain  of 
one-hundred  and  seventy  pounds  and  will  crush  any  stone  in  the  bladder  except 
one  of  the  hard  oxalate  type.     The  following  is  a  brief  description  of  the  instru- 
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ment  and  of  the  manner  in  which  it  should  be  used.     For  a  detailed  description 

see  Annals  of  Surgery,  Sept.,  1907. 

A  (Fig.  120)  is  an  ilkistration  of  the  complete  instrument  closed;  C  is  a  sectional 

view,  as  seen  when  one  looks  di- 
rectly between  the  jaws  upon  the 
surface  of  the  cystoscope;  D 
shows  the  jaws  open  (side  view). 
The  principal  parts  of  the  instru- 
ment are:  a  female  blade  carrying 
a  handle;  a  male  blade  which  is 
worked  by  means  of  a  screw;  two 
attachments  (E) — one  for  the 
cystoscope  and  one  for  the  evacu- 
ator;  a  cystoscope  and  a  steel  rod. 
The  handle  is  composed  of  two 
parts,  a  fixed  part  and  a  revolving 
part.  Manipvilation  of  this  re- 
volving cap  (B)  closes  the  jaws. 
Running  along  the  female  blade 
and  handle  is  an  open  slot  into 
which  a  ridge  on  the  under  sur- 
face of  the  male  blade  fits.  This 
male  blade  consists  of  a  steel  tube 
and  is  forced  along  the  slot  by 
means  of  a  screw  working  in  con- 
junction with  the  revolving  cap. 
The  length  of  the  female  blade, 
exclusive  of  the  handle,  is  9^ 
inches;  the  calibre  of  the  straight 
portion  is  Xo.  25  French,  while 
that  of  the  cui'ved  portion  is  No. 
26  French.  Thompson's  litho- 
trite  is  shown  in  Fig.  121. 

Mode  of  Using  the  Instru- 
ment. —  Walker  thus  describes 
the  mode  of  using  the  instru- 
ment:— ''The  bladder  is  thor- 
oughly irrigated  until  the  re- 
turning fluid  is  entirely  clear, 
150  c.c.  of  clear,  sterile  water 
being  finally  left  in.  The  in- 
strument, adjusted  as  shown,  is 
then  introduced;  the  jaws  are 
oiiened  by  turning  the   screws 

Fig.  120. — Walker's  Combiiud  Lithotrite  and  Cystoscope.  ^  /  i    ,•  i 

from  right  to  left;  the  cysto- 
scope is  adjusted  in  such  a  way  that  the  line  of  vision  is  between  the  open 
blades.     The  stone  is  then  located,  the  male   blade,  which  can  be   seen,   is 
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placed  squarely  in  front  of  it,  and  the  jaws  are  closed  by  tui'ning  the 
screw.  Before  the  jaws  are  entirely  closed  the  cystoscope  is  turned  so  that 
the  prism  surface  will  be  protected.  In  some  instances  it  is  better  to  pull 
the  cystoscope  well  back  into  the  male  blade  so  that  it  cannot  be  injured 
by  the  stone.  After  the  primary  crushing  the  larger  fragments  are  sought  for 
and  broken.  If  during  the  crushing  some  fragments  are  forced  into  the  tubal 
portion  of  the  male  or  female  bladder,  the  cystoscope  is  removed  and  the  steel 
rod  passed  thi^ough  so  as  to  clear  the  canal ;  after  which  the  cystoscope  is  re-intro- 
duced. When  the  crushing  is  finished  the  cystoscope  is  removed  and  the 
evacuator  attached.     After  this,  the  lithotrite  is  tm-ned  around  so  that  the  con- 


Fir,.  121. — Thompson's  I^ithotrite. 

vex  sm'face  rests  on  the  floor  of  the  bladder  and  the  beak  projects  upward  into 
the  cavity.  The  jaws  are  separated  a  distance  of  from  thi'ee-quarters  of  an  inch 
to  one  inch  and  the  fragments  are  washed  out  in  the  usual  manner. 

"The  object  of  this  instrument  is  not  to  supplant  suprapubic  secti-on  or  the 
use  of  the  ordinary  lithotrite,  except  in  certain  cases.  It  is  intended  to  be  used, 
not  for  large  or  hard  stones,  but  for  small  ones  of  the  soft  variety. 

The  results  of  lithotoni}^  and  lithotrity  were  never  better  than  they  are  to-day. 
Even  the  statistics  of  so  great  a  man  as  Su-  Henry  Thompson  are  exceeded — be- 
cause of  our  improved  technique  and  increased  knowledge — by  the  fact  that 
other  conditions  which  contributed  to  his  operative  mortality,  such  as  enlarged 
prostate,  may  now  be  eliminated. 

The  treatment  of  stone  alone,  without  complications,  is  practically  without 
any  mortality.  That  the  worst  cases  must  be  treated  by  cutting  operations, 
and  the  less  serious  ones  by  lithotrity,  still  holds  good.  It  is  true,  again,  that 
the  field  of  crushing  operations  has  been  extended  by  Bigelow,  litholapaxy 
superseding  lithotrity. 

HI.  ANATOMY  AND  PATHOLOGY  OF  THE  PROSTATE. 

Anatomical  Considerations. — The  prostate  is  situated  in  front  of  and 
below  the  neck  of  the  bladder  and  surrounds  the  vesical  end  of  the  m-etlu-a. 
It  is  cone-shaped  and  in  its  form  resembles  very  much  the  ordinary  horse- 
chestnut.  The  apex  is  directed  downward  and  forward  and  the  base  is  in 
relation  to  the  bladder.  It  normally  measures  one  inch  and  a  half  from  base 
to  apex  and  about  one  inch  in  depth.     Its  weight  varies  from  fifteen  to  twenty- 
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four  grams  (foiu*  to  five  cbaclims).  It  has  been  variously  described  as  a 
bilobed  and  trilobed  structure ;  all  anatomists  not  being  agreed  upon  this  point. 
At  liirth  it  is  distinctly  a  bilobed  organ  and  is  situated  behind  the  uretln-a. 
That  portion  which  surrounds  the  uretlii-a  and  which  is  situated  between 
the  two  lateral  portions  or  lobes  is  frequently  designated  as  the  third  or 
median  lobe.  It  is  claimed  by  some  that  tliis  third  lobe  is  in  reality  a  patho- 
logical development :  b}'  others,  that  it  is  an  occasional  occm-rence.  However,  it 
is  certain  that,  when  the  organ  is  enlarged,  there  ai'e  thi'ee  very  distinct  lobes, 
one  of  these  being  the  so-called  median  lobe.  The  posterior  surface  is  in  relation 
to  the  anterior  vrall  of  the  rectum,  to  which  it  is  attached  by  firm  connective 
tissue,  while  the  convex  lateral  surfaces  ai-e  covered  in  part  by  the  levator 
ani  muscles.     The  apex  of  the  organ  impinges  on  the  urogenital  triangle. 

The  first  vestige  of  the  prostate  appears  during  the  third  month  of  fcietal 
life  as  a  thickening  of  the  posterior  wall  of  the  uretlii'a.  The  further  develop- 
ment is  similar  to  that  of  acinous  glands.  The  lateral  lobes  are  formed  first, 
and  later  the  median  lobe  is  formed.  According  to  Griffiths,  the  normal  glands 
on  the  posterior  surface  of  the  urethra,  especially  on  each  side  of  the  veru 
montanum,  grow  outward,  backward,  and  then  forward,  so  as  to  enclose  the 
sides  of  the  m-ethi^a  and  finally  coalesce  on  its  anterior  surface.  Dm'ing  their 
growth,  these  glands  project  into  and  between  the  muscle  bundles  of  the 
thickened  portion  of  the  uretln-a.  which  bundles  are  continuous  with  the  cir- 
cular muscular  coat  of  the  bladder  and  are  inserted  at  or  near  the  vesical 
orifice  of  the  uretlira. 

With  the  further  development  of  the  gland,  the  AA'olffian  ducts  finall}'  come 
to  empty  into  the  uretln-a  on,  or  even  with,  the  margins  of  the  coalesced  ^lueller- 
ian  ducts  (uterus  masculinus),  while  the  orifices  of  the  prostatic  gland  retain 
then'  original  situation  on  each  side  of  the  opening  of  the  uterus  masculinus. 
This  accounts  for  the  passage  of  the  ejaculatory  duct  through  the  prostate. 

Piercing  the  prostate  from  base  to  apex,  somewhat  anteriorly  to  its  central 
axis,  is  the  uretln'a,  the  first  part  of  which,  extending  from  the  vesical  orifice 
behind  to  the  deep  layer  of  the  triangular  ligament  in  front,  is  called  the  prostatic 
uretln-a.  The  ejaculatory  ducts  empty  into  the  floor  of  this  portion  of  the  uretlira 
on  either  side  of  the  uterus  masculinus,  and  sometimes  into  that  structm'e.  The 
upper  prominent  part  of  the  uterus  masculinus  is  termed  the  veru  montanum 
or  caput  gallinaginis.  On  both  sides  of  the  veru  montanum  are  the  orifices 
of  the  ducts  coming  from  the  prostatic  acini.  The  depressed  portions  of  the 
uretlii'a  into  which  these  ducts  enn)ty  are  known  as  the  prostatic  sinuses.  By 
compressing  the  gland,  one  niaj'  see  fluid  oozing  from  these  orifices,  and  thus 
easily  be  able  to  locate  them.  The  usual  number  of  these  ducts  is  from  fifteen 
to  twenty.  When  glandular  acini  are  present  in  the  median  lobe,  their  ducts 
empty  into  the  floor  of  the  prostatic  uretlii*a  at  a  point  just  posterior  to  the  veru 
montanum. 

The  jirostate  is  in  relation  to  three  layers  of  fascia  that  are  continuous  with 
the  recto- vesical  fascia.  (Fig.  106.)  The  superior  layer  of  fascia  passes  along 
toward  the  median  line,  above  the    prostatic  plexus  of   veins,  and    over  the 
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upper  surface  of  the  })rostate,  fusing  with  the  external  coat  of  the  bladder. 
The  middle  layer  of  the  fascia  passes  below  the  prostatic  plexus  of  veins,  beneath 
the  prostate  and  bladder,  and  above  the  rectum,  joining  with  its  fellow  of  the 
opposite  side.  The  third  layer  of  this  fascia  covers  the  superior  or  internal 
surface  of  the  levator  ani  muscle  and  becomes  continuous  with  the  upper  coat 
of  the  rectum.  The  second  and  third  layers  form  what  is  known  as  the  aponeu- 
rosis of  Denonvilliers,  which  is  situated  between  the  prostate  and  the  rectum. 
This  aponeurosis  is  originally  a  serous  sac  derived  from  the  peritoneum.  The 
three  layers  of  the  recto- vesical  fascia  are  distinct  and  separate  at  the  sides  and 
below  the  prostate;  toward  the  median  line  above  they  are  indistinguishable 
as  three  layers,  and  form  the  pubo-prostatic  ligaments,  intervening  between  the 
most  anterior  fil:)res  of  the  levator  ani  muscle  and  the  space  of  Retziiis.  They 
blend  at  the  median  line,  between  these  muscle  fibres,  with  the  fascia  on  the 
other  side  of  these  muscles — the  deep  layer  of  the  triangular  ligament,  \\hich 
is  a  prolongation  of  the  obturator  fascia,  and  which,  with  the  recto-vesical 
fascia,  forms  the  pehnc  fascia. 

Beneath  this  sheath  of  the  jwostate  and  its  capsule,  various  fi])rous  pro- 
longations pass,  surrounding  the  veins  in  a  mesh  and  binding  the  pi-ostate  in 
place.  Above  the  prostate  these  fibrous  prolongations  pass  to  form  a  more  or 
less  fibrous  septum,  separating  the  pericapsular  space  around  one  lateral  lobe 
from  the  other,  and  serving,  moreover,  as  a  medium  of  support.  The  prostate, 
therefore,  is  enveloped,  first,  by  its  own  capsule;  second,  by  its  venous  plexus, 
laterally  and  anteriorly,  and  by  the  bladder  above;  third,  by  the  sheatli  of  the 
prostate.     (Fig.  107.) 

The  dorsal  vein  of  the  penis  divides  into  two  branches,  one  of  which  passes 
to  each  side  of  the  prostate  and,  uniting  with  the  veins  emerging  from  the  sub- 
stance of  the  gland,  form  the  venous  plexus  of  Santorini.  In  the  aged  these 
veins  frecjuently  become  varicose,  and  phleboliths  may  then  form. 

The  arterial  briinches  suppljdng  the  prostate  arise  from  the  internal  pudic, 
inferior  vesical,  and  middle  hemorrhoidal  arteries.  These  branches  are  numer- 
ous but  small,  the  largest  being  the  vesico-prostatic  artery,  which  is  derived 
from  the  inferior  vesical  and  passes  along  the  lower  part  of  the  sides  of  the  bladder 
to  the  prostate.  The  branches  of  the  pudic  and  inferior  hemorrhoidal  arteries 
are  rarely  of  sufficient  size  to  be  noticed. 

Histologically,  the  prostate  is  a  compound  tubular  gland.  The  acini  of  the 
gland  are  surrounded  by  a  network  of  muscular  and  fibrous  tissue,  which  is  a 
continuation  of  the  capsule  of  the  gland.  In  these  trabeculse  are  found  the 
blood-  and  lymph-vessels.  When  glandular  tissue  is  present  in  the  isthmus, 
which  binds  the  two  lobes  together,  there  is  formed  a  definite  third  or  median 
lobe.  The  acini  are  lined  by  a  single  layer  of  cubical  epithelium,  although  occa- 
sionally this  epithelium  is  stratified,  consisting  of  irregular  or  transitional  cells 
such  as  are  found  in  the  bladder.  The  ducts  of  the  gland  are  lined  by  transi- 
tional epithelium,  which  gradually  changes  to  columnar  and  cubical  as  the  acini 
are  reached. 

The  exact  function  of  the  prostate  has  not  been  determined,  although  it 


340 


AMERICAN   PRACTICE   OF   SURGERY 


is  generally  believed  to  participate  in  the  function  of  the  generative  organs, 
rather  than  in  that  of  the  minary  organs.  The  fluid  secreted  from  the  gland, 
commonly  known  as  the  prostatic  fluid,  is  believed  to  serve  as  a  diluent  of  the 
testiculai-  secretion  and  of  the  secretion  from  the  seminal  vesicles.  It  has 
been  shown  b}'  several  observers  that  the  prostatic  fluid  is  necessaiy  for  the 
motility  of  the  spermatozoa.  However,  the  removal  of  the  gland  does  not  seem 
to  interfere  with  the  function  in  any  wa}'.  The  fact  that  the  prostate  in  some 
animals  shrinks  in  winter  and  increases  in  size  dm'ing  the  warm  seasons  has 


Fig.   122. — Conjoined  Examination,   with  Catheter  in  the  Bladder  and  Finger  in   the  Rectum. 

(Original.) 

been  taken  as  evidence  that  there  is  a  correlation  between  the  prostate  and  the 
te.^tis. 

The  prostate  may  be  examined  by  means, of  the  finger  introduced  into  the 
rectum  or  bimanually,  or  it  maj'  be  inspected  with  the  aid  of  the  uretlii'o- 
scope.  By  recta!  examination  it  is  possible  to  determine  the  consistency  and 
size  of  the  gland.  A  fluctuating  area  may  be  determined  also  in  this  way. 
If  the  individual  has  a  thin  abdominal  wall,  bimanual  examination  will  be  of 
assistance.  Under  certain  conditions,  the  uretliral  examination  is  of  ser^'ice 
if  used  in  conjunction  with  a  rectal  examination.  (Fig.  122.)  With  the  aid 
of  a  large  metal  catheter  in  the  urethra  and  a  finger  in  the  rectum,  much  can  be 
learned  by  skilful  manipulation.  The  evidence  of  the  uretliroscope  must  be 
regarded  as  confirmatory  of  that  obtained  by  the  other  methods. 

Congenital    Anomalies. — Congenital  anomalies  of  the  prostate  are  exceed- 
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ingly  rare.  The  most  frcciuent  of  these  is  entire  absence,  but  this  condition 
is  found  only  when  there  are  defects  in  the  development  of  the  rest  of  the 
genito-urinary  system. 

Injuries  to  the  Prostate. — Owing  to  the  situation  of  the  prostate,  trauma- 
tism occurs  very  infrequently,  even  when  there  is  extensive  laceration  of  the 
perineum.  Only  a  few  cases  have  been  observed.  When  the  gland  is  injured, 
severe  hemorrhage  occurs,  either  through  the  perineal  wound  or  through  the 
urethra.  Although  the  gland  is  quite  close  to  the  bladder,  the  latter  is  rarely 
involved  in  the  injury,  and  the  blood  from  the  gland  seldom  flows  into  the 
bladder.  The  blood  that  is  voided  wdth  the  urine  comes  through  the  urethra 
directly. 

Injiu-ies  of  the  prostate  are  usually  followed  by  infection  unless  the  greatest 
care  is  exercised  and  the  wound  is  carefully  cleansed  and  drained  after  the 
injury.  Because  of  the  natiu^e  of  such  injuries,  foreign  bodies  are  often  carried 
into  the  deeper  structures  and  must  be  removed  if  infection  is  to  be  avoided. 
Simple  wounds  of  the  prostate  heal  very  quickly. 

The  treatment  is  entirely  expectant.  Hemorrhage  is  controlled  by  pressure. 
If  other  structm-es,  such  as  the  prostatic  lu-etlira,  are  injured,  the  wound  must 
be  sutured  as  is  described  elsewhere. 

Prostatitis.  (Albarran.) — There  are  two  varieties  of  prostatic  inflammation 
— the  acute,  and  the  clironic. 

Acute  Prostatitis. — Owing  to  the  anatomical  situation  of  the  prostate,  acute 
inflammations  are  very  infrequent,  and  depend  for  their  existence  mostly  upon 
the  presence  of  diseases  in  neighboring  structures,  particularly  in  the  bladder 
and  urethra.  Trauma,  such  as  that  caused  by  horseback  riding  or  by  blows 
upon  the  perineum,  may,  in  exceptional  instances,  result  in  inflammation  of  the 
prostate.  The  passing  of  instruments  through  the  urethra,  or  the  injection  of 
irritating  fluids  into  this  channel  by  one  unskilled  in  the  use  of  such  measures, 
may  cause  inflammation. 

The  inflammation  may  involve  all  the  structures  of  the  gland,  or  be  limited 
to  the  parenchyma,  or  involve  only  the  interacinar  tissues.  When  the  inflam- 
mation involves  the  gland  in  its  entu'ety,  it  usually  terminates  in  abcess  forma- 
tion. Protracted  involvement  of  the  connective  tissue  of  the  organ  or  repeated 
attacks  of  inflammation  may  give  rise  to  chronic  prostatitis,  with  hypertrophy 
of  the  gland.  The  most  common  cause  of  clironic  prostatitis  is  gonorrhoea  of 
the  posterior  urethra.  To  this  infection  may  also  be  ascribed  the  formation  of 
abscess  in  the  prostate.  As  a  rule,  however,  an  acute  specific  prostatitis  will 
terminate  in  a  short  time  or  become  chronic. 

Symptoms. — The  symptoms  of  acute  prostatitis  will  vary  with  the  severity 
of  the  attack.  There  is  always  a  feeling  of  fulness  in  the  perineum,  with  tender- 
ness on  pressure  and  more  or  less  pain,  which  is  increased  in  severity  during 
urination  and  defecation.  Rectal  examination  or  the  introduction  of  the 
catheter  into  the  urethra,  is  extremely  painful,  and  the  latter  frequently  is  a 
source  of  hemorrhage.  The  examining  finger  in  the  rectum  encounters  a  hard, 
firm,  tender  mass  consisting  of  either  one  lobe  of  the  prostate  or  of  the  entire 


342 


AMERICAN  PRACTICE   OF   SURGERY. 


gland.     There  may  be  some  elevation  of  temperature  or  even  chills,  although 
these  s3-mptoms  are  usualh'  indicative  of  abscess  formation. 

Differential  Diagnosis. — Acute  posterior  urethritis  is  the  disease  which  may 
most  reacUly  be  mistaken  for  an  acute  prostatitis.  The  featm'es  which  distin- 
guish these  diseases,  the  one  from  the  other,  are  given  below  in  tabulated  form. 


Acute  Prostatitis. 
Not  so  frequent;  tenesmus  infrequent. 

(a)  Severe  and  constant. 

(b)  Relief  until  the  bladder  contracts 
on  the  prostate. 

(c)  Referred   to   rectum,    and    severe 
during  defecation. 

((/)  Pain    from    catheter    may    cause 
spasm. 
Common. 

Absent,  unless  complicated  with  cystitis 
or  abscess ;  and  then  it  would  be  late 
should  it  burst  into  the  urethra. 
Always  great. 
Severe  and  protracted,  as  a  rule. 


Acute  Posterior  Urethritis. 

Urination. — Urgent  and  frequent,  with 

tenesmus. 
Pain. — (a)  Slight  in  perineum. 

(6)    Present  at  end  of  micturition. 

(c)  No  referred  pain. 

(f/)  ^Moderate  on  catheterization. 

Retentior. — Absent. 

Blood  and  Pus. — In  urine  at  end  of  urina- 
tion carh'  in  disease. 

Fever. — Xery  slight,  if  any. 

General     I)isturhance. — Slight;      patient 

can  walk  about. 
Rectal  Examination. — 

(a)  Slightty  tender  to  touch. 

(b)  No  heat, 
(f)  Prostate  of  normal  size. 

(d)  Slight     oedema   of    the    prostate 
possible. 

Muscular  spasm. — Not  present  as  a  rule. 

The  three-glass  method  of  examination  is  valuable  if  the  specimen  shows 
pus  (microscopically)  and  ])rostatic  elements  as  well.  Acute  prostatitis  is 
diagnosed  if  the  m*etln-itis  has  extended  into  the  prostate. 

Treatment. — It  is  necessary  to  put  the  patient  at  rest  and  briskly  to  clear  out 
the  alimentary  canal  with  magnesium  sulphate.  The  diet  must  be  restricted  and 
the  ])atient  induced  to  ch-ink  large  cpiantities  of  water.  The  urine  is  rendered  alka- 
line by  the  achninistration  of  sufficiently  large  doses  (from  twenty  to  tliirty  grains) 
of  potassiimi  acetate.  Hot  or  cold  rectal  lavage  thi'ough  a  retm'ii  rectal  tube  is 
carried  out  during  the  day  and  an  opium  and  belladonna  suppository  is  inserted  at 
night.  In  some  cases  nothing  affords  the  relief  obtainable  by  a  hypodermic  injec- 
tion of  morphia.  Other  diuretics  and  balsamics  may,  to  advantage,  be  given  in- 
ternally. Irrigation  of  the  bladder  by  means  of  the  catheter,  or  by  hyth-aulic 
pressure  without  it,  should  not  be  undertaken  before  the  acute  symptoms  sul)- 
side,  and  even  then  I  think  that  dnect  applications  to  the  prostate  through  a 
proctoscope  secure  speedier  and  better  results.  A  microscopic  examination  of  the 
discharge,  made  from  time  to  time,  aids  in  determining  the  progress  of  the  case. 


(a)  Very  painful. 

(b)  Hot  sensation. 

(c)  May  be  ver\'  large. 

(d)  CEdcmatous. 

Always  present. 
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Massage  of  the  prostate  is  iDegun  as  soon  as  the  tenderness  on  pressure  subsides, 
and  is  carried  out  daily  until  no  discharge  is  obtainable.  To  secure  the  best 
results  rest  in  the  horizontal  position  under  strict  supervision  should  be  enjoined. 

Chronic  Prostatitis. — The  most  constant  symptom  of  chronic  inflammation 
of  the  prostate  is  the  discharge  of  giauy  fluid  from  the  uretln-a,  the  amount 
varying  from  a  few  drops  to  several  ounces  in  twenty-four  hours.  The  general 
health  of  the  patient  is  usually  more  or  less  affected,  and  patients  have  been 
known  to  lose  mental  as  well  as  bodily  power  from  protracted  chronic  prostatitis. 
A  rectal  examination  discloses  the  presence  of  an  u-regular  swelling  of  the  gland 
and  may  elicit  some  tenderness.  The  three-glass  test  is  useful  in  making  a 
diagnosis.  To  obtain  any  secretion  from  the  prostate  the  base  of  the  gland  is 
massaged  tlii'ough  the  rectum  and  the  m'ethi-a  washed  out  b}^  the  m"ine.  The 
quantity  obtained  is  small  and  is  composed  of  epithelium,  strings  of  mucus, 
a  few  amyloid  bodies,  and  spermatozoa  expressed  from  the  seminal  vesicles. 
In  clu'onic  prostatitis  a  much  larger  amount  is  oJDtained  by  massage  and  strip- 
ping the  m'etlii'a  without  allowing  the  patient  to  urinate.  Under  the  microscope 
this  fluid  contains,  in  addition  to  many  epithelial  cells,  large  masses  of  hyaline 
material,  amyloid  bodies,  lecithin  granules,  spermatozoa,  and  Boettcher  crystals. 
It  has  been  shown  that  these  crystals  are  due  to  cholin  in  the  seminal  fluid  (Bo- 
carins)  and  also  to  organic  extracts.  By  means  of  the  Florence  reaction  these 
crystals  maj^  be  detected  in  specimens  of  semen  after  twenty  years,  even  when 
tlie  specimen  is  putrid.  This  test  for  semen  is  valuable  for  medico-legal  work. 
To  the  suspected  material  add  a  few  drops  of  a  mixture  consisting  of  iodine, 
2.o4.  potassium  iodide,  1.65,  and  aqua  destillata,  30;  place  on  a  slide  and  examine 
Avith  the  medium-power  lens.  If  semen  is  present  Boettcher's  crystals  are 
detected.  These  are  of  a  dark-brown  color,  of  various  shapes  and  sizes ;  some 
being  single,  lance-shaped  bodies,  others  having  the  form  of  rosettes,  still  others 
being  double,  and  finally  a  few  ha\dng  the  form  of  rhombic  crystals. 

Tuberculosis  and  sexual  neurasthenia  have  been  known  to  complicate  the 
cln'onic  form  of  the  disease. 

Abscess  of  the  Prostate. — Before  an  acciunulation  of  pus  sufficiently  large  to 
be  dignified  by  the  term  abscess  and  to  demand  the  consideration  of  an  operation 
for  its  evacuation,  forms  within  the  capsule  of  the  prostate,  an  infection  of  the 
prostatic  tubules  by  gonorrhcea  has  usually  taken  place.  (Edema  of  the  enth'e 
gland  must  follow  and  the  tubules  and  stroma  break  down,  forming  one  or  more 
pus  cavities  in  each  lobe.  The  more  rapid  the  destruction  of  the  gland  sub- 
stance, the  larger  the  accumulation  of  pus  in  one  or  both  lobes  of  the  prostate. 
"\Miile  one  lobe  is  usually  more  involved  than  the  other,  still  it  is  only  a  matter 
of  degree.     It  is  common  to  find  multiple  abscesses  first. 

The  infection  having'  extended  from  the  m-ethi'a,  the  abscess  empties  itself 
into  this  passage,  thus  occasionally  effecting  a  spontaneous  cm-e.  In  the  writer's 
experience,  infection  is  not  so  easily  overcome,  and  Nature  must  be  aided  with 
the  knife.  In  the  majority  of  cases  many  abscesses  are  found  tlu-oughout  the 
gland,  and  these  must  be  treated  sm-gically,  because,  if  they  are  left  untreated, 
the  capsule  and  sm-rounding  tissues  soon  become  involved.     In  this  manner  per- 


344  AMERICAN   PRACTICE   OF   SURGERY. 

ineal  and  ischiorectal  abscesses  develop.  Extraprostatic  suppuration  may, 
in  acute  cases,  cause  a  fatal  periprostatic  phlegmon,  or  the  pus  may  escape 
spontaneously  into  the  bladder,  rectum,  groin,  peritoneal  cavity  (rare),  or  ex- 
ternally thi-ough  the  perineum. 

It  is  true  that  one  abscess  after  another  may  find  its  way  into  the  uretlira 
until  the  entii-e  prostate  becomes  a  suppurating  sac.  The  infection  in  most 
cases  has  extended  by  this  time  into  the  ejaculatory  ducts,  seminal  vesicles, 
vas  deferens,  epididymis,  testicles,  and  bladder,  causing  clii-onic  inflammation 
of  one  or  all  of  these  connecting  structm-es. 

In  the  course  of  a  gonorrhoeal  infection,  prostatic  abscesses  may  form,  in  the 
first  infection,  in  upward  of  fifty  per  cent  of  the  cases.  Subsequent  abscesses 
form,  next  in  frequency,  after  relapsing  discharges  (small  abscesses  emptying 
into  the  m-ethra) ;  but  an  abscess  may  also  form  in  any  gonorrhcical  infection 
that  occurs  at  a  still  later  date. 

Acute  posterior  m'ethi'itis  leads  to  an  acute  prostatitis,  and  this  in  turn 
may  cause  prostatic  suppuration  (abscess). 

The  progressive  stages  should  be  differentiated  one  from  the  other,  so  that, 
when  the  abscess  or  abscesses  form,  prompt  relief  by  incision  and  drainage  may 
be  carried  out.  It  is  not  necessary,  for  the  pm'poses  of  this  paper,  to  describe 
each  and  every  etiological  factor  that  has  been  delineated  in  the  pathogenesis 
of  prostatic  abscess.     Suffice  it  to  fmiiish  Segond's  table,  viz.: — 

Prostatic  Infections. 

A.  Exciting  Causes. 

I.  Pathogenic  Bacteria. 
(a)  Gonococcus. 
(h)  Streptococcus. 

(c)  Staphylococcus. 

(d)  Colon  bacillus. 

(e)  Pneumococcus. 

(/)  Anaerobic  organisms. 

B.  Predisposing  Causes. 

(a)  Adult  age. 
(6)  Cold. 

(c)  Contusions  (falls,  riding,  cycling). 

(d)  Marching. 

(e)  Constipation. 
(/)  Superpurgation. 
(g)  Hemorrhoids. 

(h)  Sedentary  habits. 

(i)  Excessive  coitus. 

(j)  Masturbation. 

(k)  Balsamics. 
The  avenues  of  infection,  as  laid  down  by  Segond.  are: 
I.  Ascending: — Acute  posterior  uretkritis,  gonorrhoeal  sounds,  catheteriza- 
tion, etc. 
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II.  Circulatory: — The  acute  exanthemata,  typhoid  fever,  etc. 

III.  Lymphatic : — Prostatitis,  periprostatitis,  hemorrhoids,  perirectal  inflam- 
mation, fistula,  pericystitis,  etc. 

IV.  Direct  infection: — Traumatism  from  without  and  from  within,  injuries, 
false  passages,  etc. 

While  this  table  is  not  complete,  it  is  an  excellent  guide  to  the  student  in 
ferreting  out  the  many  causes  of  prostatic  abscesses.  If,  in  the  course  of  pneu- 
monia, typhoid  fever,  one  of  the  exanthemata,  tuberculosis,  or  some  other 
constitutional  infection,  retention  of  mine  occurs  simultaneously  with  an 
aggravation  of  the  general  symptoms  of  the  patient,  a  prostatic  abscess  should 
be  suspected.  Again,  when  a  man  who  has  been  exposed  to  cold,  fatigue,  travel, 
or  work,  experiences  a  chill  (not  explainable  by  any  other  known  cause)  which 
is  followed  by  fever,  thirst,  etc.,  and  he  cannot  pass  his  urine,  search  should  be 
made  for  a  prostatic  abscess. 

In  1891,  the  writer  saw  a  man,  32  years  of  age,  who  had  been  clearing  railroad 
tracks  of  snow  for  three  days,  and  had  then,  after  experiencing  a  chill,  become 
desperately  ill,  with  retention  of  urine;  within  eighteen  hours  he  became  delirious, 
maniacal,  and  unmanageable.  When  first  seen,  about  thirty-seven  hours  after 
the  initial  chill,  he  was  being  restrained  by  two  powerful  men;  he  was  confused, 
delirious,  muttering  unintelligible  sentences;  he  was  shivering,  his  teeth  were 
chattering,  and  he  could  not  be  persuaded  to  lie  down;  he  stood  or  attempted  to 
walk.  His  face  was  blue  and  congested ;  the  eyes  were  bloodshot  and  the  extremi- 
ties were  cold.  Assisted  by  Dr.  J.  C.  Todd,  of  Winnipeg,  and  the  men  in  attendance 
I  administered  chloroform  before  I  deemed  it  safe  to  attempt  catheterization,  and 
even  then  I  found  it  impracticable  to  pass  a  soft-rubber  catheter.  A  silver  catheter 
was  passed  with  some  difficulty,  and  then  only  after  I  had  aided  my  direct  efforts 
by  pressure  made  with  the  finger  in  the  rectum.  The  discovery  of  a  well- 
defined  swelling  in  the  region  of  the  prostate  left  no  doubt  that  this  organ  was 
the  seat  of  an  abscess.  A  scalpel  was  immediately  passed  into  the  swelling,  a 
large  quantity  of  grumous  pus  was  evacuated,  and  the  cavity  was  drained  by  a 
rubber  tube  held  in  place  by  a  stitch  of  silkworm  gut.  The  rectal  temperature 
was  107.2°  F.  The  patient  broke  out  into  a  profuse  perspiration,  fell  asleep,  and 
remained  in  that  state  for  seven  hours.  When  he  awoke  he  was  rational,  but 
prostrated.  The  body-temperature  was  by  this  time  subnormal.  In  two  days 
the  drainage  tube  was  removed.  At  the  end  of  two  weeks  he  was  back  at 
work  again.  No  further  treatment,  beyond  the  making  of  the  incision  and  the 
establishment  of  drainage,  was  found  necessary. 

In  this  case  there  was  no  history  of  urethral  infection,  either  before  or  at  the 
time  of  his  illness.     The  nature  of  the  infection  was  not  determined. 

In  consultation  with  the  late  Dr.  Tulloch,  I  saw  another  very  interesting  case 
of  prostatic  abscess,  which  had  followed  the  ligation  of  hemorrhoids  many  years 
previously.  An  ischiorectal  abscess  foi-med  first.  A  couple  of  days  afterward  it 
was  evacuated  by  an  incision  through  the  perineum  to  the  right  of  the  median 
line.  When  I  first  saw  the  patient,  he  was  suffering  intensely  from  acute 
sepsis.  He  had  had  to  be  catheterized  every  eight  or  twelve  hours  since  the  opera- 
tion. Catheterization  became  more  and  more  painful;  he  dreaded  its  repetition. 
There  was  a  history  of  an  old  gleet,  probably  a  chronic  urethritis  (gonorrhoeal) .     A 
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rectal  examination  under  chloroform  revealed  the  existence  of  an  enlarged,  tense 
prostate.  Through  the  incision  that  had  been  made  for  opening  the  ischiorectal 
abscess,  I  jjassed  a  long,  slender  knife  into  the  prostate,  but  no  pus  escaped.  I 
then  pushed  a  closed  artery  forceps  into  the  mass  and  opened  the  abscess  b}' 
Hilton's  method.  A  tube  was  inserted  and  the  cavity  drained  for  over  a  week, 
pus  escaping  through  the  fistula.  About  two  months  later  another  operation  was 
performed  for  the  purpose  of  getting  rid,  if  possible,  of  a  troublesome  fistulous  dis- 
charge. The  perineum  was  incised  in  the  median  line,  the  membranous  and  a 
portion  of  the  prostatic  urethra  being  divided  by  the  knife.  The  finger  was 
passed  into  the  bladder.  The  curette  was  freelj'  applied  to  the  fistulous  tract  and 
a  considerable  amount  of  granulation  and  prostatic  tissue  was  scraped  away.  I 
was  amazed  at  the  time  (1886)  to  find  a  cavity  of  such  large  size  and  I  believed 
that  the  case  was  one  of  carcinoma  of  the  prostatic  tissue.  However,  the  micro- 
scope showed  the  tissue  to  be  simply  inflammatory,  and  the  patient  made  a 
tedious  but  complete  recovery. 

The  writer  has  seen  tliree  cases  in  which  a  traumatism  inflicted  upon  a  hyper- 
trophied  prostate  was  followed  by  direct  infection  that  caused  a  suppurative 
inflanmiation  and  the  formation  of  an  abscess  in  that  organ.  In  the  first  of 
these  cases  the  abscess  was  simply  drained,  the  gland  itself  being  removed  tlii-ee 
weeks  later.  In  the  remaining  two  it  was  found  necessary  to  perform  im- 
mediately a  median  perineal  prostatectomy,  tiie  result  of  which,  in  both 
instances,  was  a  complete  cui*e. 

A  calculus  in  the  prostate  is  often  the  cause  of  prostatic  abscess.  In  these 
cases  the  removal  of  the  stone  is  necessary  to  effect  a  cure.  Prostatic  abscess  of 
a  tuberculous  nature  is  clu'onic,  and  the  clinical  beha\ior  of  the  disease  shows 
plainly  that  the  tubercle  bacillus  is  the  causative  factor.  Fai'ther  on,  I  will  go 
into  this  subject  more  fully. 

While  cases  of  prostatic  abscess  develop  without  the  clinical  pictm'e  of  sup- 
purative inflanmiation  (Fuller),  insidious  causes  other  than  gonorrhoeal  prosta- 
titis being  responsible,  still  it  is  the  rule  to  find  a  history  of  an  acute  or  chronic 
gonorrh(pal  infection.  When  a  man  suffering  from  gonorrhcjea,  acute  or  clii'onic. 
l;)ecomes  the  suljject  of  sexual  excitement,  of  alcoholic  excesses,  of  exposm'e 
to  cold  or  to  extreme  fatigue,  or  of  instrumentation,  and  soon  thereafter  manifests 
inflammatory  symptoms  and  signs,  abscess  formation  should  be  immediately 
apprehended.  As  the  pus  accumulates,  the  discomfort  in  the  rectum  and 
jwrineum  increases,  and  these  parts  become  tender ;  mination  becomes  painfully 
laborious  or  even  impossible ;  retention  of  urine,  if  it  occurs,  adds  another  train 
of  agcjnizing  symj)toms  to  those  already  present :  defecation  is  tardy  and  painful : 
enemata  arc  not  well  l)orne;  and  any  attempt  to  pass  a  catheter  produces  spasm. 
It  is  not  unusual  for  gi'ave  constitutional  symptoms  to  arise  concomitantly 
with,  or  before,  the  local  manifestations  begin.  They  may  be  ushered  in  by  a 
chill  or  rigor.  The  man  has  a  cby,  dusky  skin,  and  his  tongue  is  dry,  fm'red,  and 
red:  he  is  thirsty,  excited,  prostrated;  he  does  not  eat  or  sleep:  his  tempera- 
ture is  high  (103°  to  107°  Fain-.) ;  in.  short,  he  |)resents  every  appearance  of  being 
verv  ill. 
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An  examinatiun  of  the  blood  shows  a  leucocytosis  of  probal)ly  20,000.  A  rectal 
exammation  reveals  the  fact  that  the  jirostate  is  enlarged — sometimes  to  a 
surprising  degree, — oedematoiis,  hot,  and  tender.  In  many  cases  fluctuation  is 
present.  Tumefaction  and  enlargement  of  the  periprostatic  structures,  es- 
pecially the  vesicukie  seminales,  are  also  likely  to  be  present.  In  an  acutely 
developed  prostatic  abscess,  the  perineal,  abdominal,  and  pelvic  muscles  are  all 
on  guard,  and  all  the  local  reflexes  are  increased.  A  sudden  cessation  of  pain 
and  a  rapid  diminution  of  the  fever,  with  the  escape  of  pus  from  the  rectum 
or  uretlira,  indicate  that  a  prostatic  abscess  has  spontaneously  ruj^tured. 


—  Bladder. 


Ureter. 


Vas  deferens. 


Vesicukp 
seminales. 


Prostate. 


T'rethra. 


Fig.  12.3. 


-TiiV)crcvilo.sis  of  the   Bladder  and  Seminal  \'esic'les;    External  View  of  the  Affected 
Parts.      (After  Senn.) 


The  treatment  of  prostatic  abscess  is  either  expectant  or  operati^'e,  and  the 
details  of  the  two  methods  may  he  stated  as  follows: — ■ 

I.  Expectant  treatment. 

(a)  Same  as  for  glandular  prostatitis. 

(h)  Suprapubic  puncture  for  retention  of  urine. 

II.  Operative  treatment. 

(a)  Opening  the   abscess   internally   tlu'ough   the   uretln-a.     (A^elpeau.) 

(h)  External    urethrotomy    and   ruptiu'e    of    the  abscess    b}'    pressure 
through  the  uretlira  with  the  fingers.     (Alexander.) 

.(c)  Perineal  prostatectomy  and  drainage  without  opening  the  uretln-a. 

(c,  d)  Perineal  j^rostatectomy  and  cbainage.     (Alexander.) 
Tuberculosis  of  the  Prostate. — Tuberculosis  of  the  prostate  is  a  very  rare 
affection  and  is  always  secondary  to  tuberculosis  in  some  other  part  of  the  body. 
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especially  in  the  testis.  In  the  opinion  of  Su-  Hem-y  Thompson,  the  prostate 
is  never  the  seat  of  a  primary  tuberculosis,  but  the  affection  is  secondary  to 
disease  of  the  kidney  or  testicle.  In  18  cases  of  prostatic  tuberculosis  collected 
by  him.  the  kidney  in  13,  the  testicle  in  7,  and  the  lungs  in  10  were  affected 
before  the  prostatic  invasion.  From  Czern>-'s  clinic  (according  to  Senn), 
Marwedel  has  reported  two  cases  of  primary  tuberculosis.  (Fig.  123.)  Socin 
has  also  reported  two  similar  cases.  The  disease  here  is  rarely  diagnosed; 
it  remains  um-ecognized  unless  the  prostate  is  incidentally  examined  in  the 
course  of  an  examination  of  other  organs. 

The  chief  symptom  is  unduly  fi-ecjuent  and  i)ainful  urination.     The  signs 
of  cystitis  are  also  usuall}- present,  and  l)lood  is  found  in  the  urine  from  time  to 


Fig.   124. — Tuberculovis  Xecrosis  of  the  Prostate;  view  of  the  orjran  after  it  has  been  laid  open. 
(From  Fulhr:   "  Diseases  of  the  Genito-Urinary  System,"   The  Maemillan  Co.,  Xew  York.) 


time.  Emaciation,  debility,  and  hectic  fever  are  constant.  Catheterization 
is  painful  and  causes  bleeding.  During  the  early  stages  there  may  be  spasmodic 
retention  of  urine,  but  later  on,  when  the  sphincter  vesica'  muscles  are  involved, 
incontinence  may  result.  In  ni}-  own  cases,  six  in  number,  tubercle  bacilli 
were  present  in  the  urine  and  there  were  prostatic  discharges.  The  course 
of  the  disease  when  it  affects  the  prostate  is  the  same  as  that  of  tuberculosis 
involving  some  other  part  of  the  body:  the  tubercles  form,  coalesce,  break 
down,  and  form  an  abscess  which  requires  evacuation.  This  is  readily  done 
tlu-ough  a  curved  incision  in  the  perineum  just  anterior  to  the  anus.  The  bulb 
of  the  uretlira  is  sepai-ated  from  the  anal  s])hincter,  and  the  surgeon,  with  one 
finger  in  the  rectum  to  prevent  injury  to  that  structm-e,  continues  the  dis- 
section upward  until  the  abscess  is  reached.     It  is  opened  widely  and  drained. 
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The  abscess  may  be  reached  by  making  a  pimctm'e  wound  tlu'ough  the  rectum, 
but  this  method  should  not  be  one  of  choice,  because  in  this  way  infection  may 
extend  into  the  bo^^•el  and  produce  a  fistula,  causing  considerable  trouble  to 
the  patient. 

In  carr}'ing  out  the  treatment  it  is  important  to  exercise  great  caution. 
After  the  diagnosis  has  been  made  tlirough  the  urethi-oscope,  instrumentation 
is  no  longer  permissible,  and  even  urethral  irrigation  should  not  be  practised, 
because  this  only  aggravates  the  disease.  The  injection  of  a  few  drops  of  silver- 
nitrate  solution,  or  of  Lannelongue's  solution  of  zinc  chloride,  by  means  of  a 
catheter  introduced  into  the  lU'etlii'a,  does  good  in  most  cases.  Perineal  sec- 
tion, to  be  followed  by  careful  scraping  of  the  diseased  area  and  suitable 
medicinal  applications,  is  indicated,  especially  when  an  abscess  forms.  Iodo- 
form emulsion  may  be  injected  into  the  diseased  gland  (Senn),  but  in  two  of 


Fig.  125. — Prostato-ve.sical  Calculus.       (After  Joseph  D.  Bryant.) 


my  cases  it  caused  too  much  suffering  to  warrant  a  repetition  of  the  proced- 
ure. The  employment  of  bismuth  paste,  thu'ty  per  cent  in  vaseline,  is  of  de- 
cided advantage  in  some  cases.  The  prostatic  urethra  may  be  filled  with  it, 
either  by  wa}-  of  the  uretlira  or  tlirough  a  perineal  opening,  once  or  twice  a 
day;  and  marked  improvement  of  the  symptoms  and  an  apparent  arrest  of 
the  disease  may  be  expected,  in  most  cases,  to  result  from  this  procedm^e.  I 
have  had  no  experience  with  the  x-ray.  Prostatectomy  and  the  removal  of  the 
vesicuke  seminales  should  not  be  recommended.  I  am  sure  that,  in  three  of 
my  cases,  it  hastened  a  fatal  termination,  which  occurred  tlu'ee  months  after 
the  operations.  It  is  important  to  know  that  the  subjects  of  tuberculosis  are 
liable  to  have  tubercle  bacilli  in  the  testis  without  involvement  of  the  prostate. 
(Jani.) 

English  writers  have  called  attention  to  a  tuberculous  periprostatitis  which 
is  very  virulent,  as  shown  by  its  tendency  to  produce  a  general  dissemination 
of  tuberculosis.     Tuberculous  prostatitis  may  be   controlled,   and  sometimes 
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even  cured,  by  the  adoption  of  suitable  measm^es,  but  the  treatment  must  not 
be  too  vigorous.  The  local  treatment  should  be  supplemented  l^y  efforts  to 
increase  the  patient's  resistance,  as  by  a  change  of  climate,  a  liberal  diet,  etc. 
Tuberculous  N^ecrosis  of  the  Prostate. — Fuller  ("  Diseases  of  the  Genito- 
urinary System,"  1900)  gives  the  following  description  of  a  case  of  tuberculous 
necrosis  of  the  prostate: — "Twelve  horn's  after  prostatectomy  an  autopsy  was 
obtained.  The  entire  prostate  was  found  to  have  been  involved  b}-  the  necrosis. 
The  inner  layer  of  the  prostatic  fibrous  capsule  was  lined  w^ith  granulations,* 
showing  that  Nature  had  detached  the  dead  from  the  living  tissue.  The  jjros- 
tatic  uretlii'a  and  neck  of  the  bladder,  aside  from  showing  evidences  of  surface 
hiflammation,  were  normal.  The  mucous  membrane  of  the  bladder  was  con- 
gested and  inflamed.  Both  seminal  vesicles  were  filled  with  purulent  material, 
and  one  of  these  showed  evidences  of  ulceration  in  connection  with  its  mucous 
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Urethra. 


Pro.statir  Calculi. 


Fig.  126. — Pro.static  Calculu.s  Embedded  in  tlie  Substance  of  the  Gland,  and  Expo.sed  by  a  Deep 
Longitudinal  Incision.  (After  Fuller:  "Diseases  of  the  Genito-Urinary  System,"  The  Macmillan 
Co.,  New  York.) 

membrane.  The  area  of  the  prostatic  necrosis  was,  however,  witlcly  separated 
from  the  seminal  vesicles."     (Fig.  124.) 

Syphilis  of  the  Prostate. — ^Although  there  seems  to  he  no  reason  why  syphilis 
should  not  affect  the  prostate,  it  appears  that  such  a  condition  has  ne^-er  been 
not(Hl  even  by  tlu^  most  carc^ful  oliservers. 

Calculi  in  the  Prostate  Gland.— Prostatic  calculi  are  rare;  they  may  be  found 
in  the  prostatic  urethra,  in  the  ejaculatory  ducts,  or  in  the  substance  of  the  gland. 
Some  are  embedded  in  the  gland  only  in  jmrt,  while  a  portion  of  the  stone 
projects  into  the  bladder,  or  the  uretlii-a,  or  both  (Fig.  125-127).  These  calculi, 
which  are  lodged  in  spaces  that  communicate  with  the  tracts  lined  by  mucous 
membrane,  are  usually  of  urinary  origin,  while  the  ''true  prostatic  calculi"  de- 
veloji  in  the  tubules  of  the  prostate  and  are  there  found  sometimes  in  great 
iiuml)ers.  They  originate  from  the  corpora  amylacea  and  are  at  first  only  micro- 
scoi)ic  in  size.     When  they  attain  the  size  of  the  follicles  which  enclose  them, 
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they  act  as  foreign  l^odies  and  become  encrusted  with  calcium  phosphate  and 
calcium  carbonate.  These  calculi,  which  are  of  about  the  size  of  millet  seeds,  are 
scattered  irregularly  tliroughout  the  lateral  lol^es,  but  may  be  present  anywhere 
within  the  capsule  where  there  are  tubules.  The  true  prostatic  calculi  may,  by 
causing  pressure  atrophy,  appear  exi)osed  on  the  mucous  memlirane  of  the 
prostatic  m'etlira  (Fig.  125),  where  they  may  be  felt  gi'ating  upon  a  metal 
catheter  or  sound  when  the  instrument  is  being  introduced. 

In  the  course  of  my  practice  I  have  observed  four  cases  of  prostatic  calculi. 
In  two  of  these  the  calculi  w^re  probably  of  renal  origin;  one  of  them  was  lodged 


Fig.  127. — Prostatic  Calculus.      (Original.) 


in  the  prostatic  uretlii'a  and  pressed  down  into  the  substance  of  the  gland  to 
the  extent  of  nearly  half  an  inch,  wliile  the  other  protruded  into  the  bladder  from 
the  anterior  portion  of  the  prostate.  (Fig.  127.)  In  the  third  case  there 
were  many  small  calculi  in  the  lateral  lobes,  and  two  of  these  protruded 
through  the  mucous  membrane  of  the  prostatic  uretlira,  in  a  manner  similar  to 
that  represented  in  Fig.  125.  In  the  fourth  case  the  lateral  lobes  contained 
numerous  (thirty-six)  small  m-ic-acid  calculi,  for  the  most  part  smaller  than 
pin-heads. 

In  the  first  two  cases  there  was  a  history  of  renal  lithiasis,  cystitis,  dysm'ia, 
etc.  In  the  third  case  no  such  history  was  given,  but  the  lad,  nine  years  of 
age,  was  for  three  years  greatly  troubled,  night  and  day,  with  incontinence  of 
urine  and  inflammatory  attacks  about  the  neck  of  the  bladder,  which  frequently 
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confined  liim  to  bed.  So  irritable  and  painful  were  the  urethra  and  bladder 
that  no  examination  could  be  made  without  the  aid  of  a  general  anaesthetic. 
I  operated  upon  this  youth  tlii'ee  times  before  I  succeeded  in  removing  all  the 
calculi.  The  relief  afforded  was  complete.  This  was  the  first  case  of  this  nature 
(date,  1895)  that  I  had  encountered  in  my  own  work. 

In  1908  the  prostatic  calculus  represented  b}'  Fig.  127  was  found  in  a  man  67 
years  of  age,  in  the  practice  of  Dr.  N,  F.  McClinton,  of  Alma,  Mich.  This  patient 
also  suffered  from  enlargement  of  the  prostate  and  had  led  a  catheter-life  for  seven 
years.  Since  I  removed  his  prostate  and  the  stone  which  was  lodged  in  it  through 
the  perineum,  he  has  had  complete  relief. 

The  fourth  case  referred  to  above  was  that  of  a  physician,  63  years  of  age,  who 
had  been  complaining  of  dysuria  for  nine  months.  During  the  three  months 
preceding  the  time  when  I  first  saw  him  he  had  lost  over  fifty  pounds  in  weight, 
and  had  spent  much  of  his  time  in  urinating,  which  was  painful.  After  considering 
the  signs  and  symptoms  present  and  especially  the  fact  that  there  was  no  residual 
urine,  I  was  led  to  make  a  probable  diagnosis  of  prostatic  calculi.  No  instru- 
ment's could  be  passed  through  the  prostatic  urethra  without  producing  excruciat- 
ing pain.  Even  under  cocaine  ansesthesia  considerable  pain  was  caused  by  passing 
a  soft-rubber  catheter.  On  Saturday,  August  21st,  1909, 1  made  a  median  perineal 
incision,  and  came  in  contact  with  a  nest  of  small  calculi.  They  were  well  dis- 
tributed throughout  the  lateral  lobes.  Enucleation  of  the  gland  was  impossible, 
owing  to  the  dense  character  of  the  fibrous  tissue  which  surrounded  it.  I  re- 
moved it  piecemeal  with  my  prostatic  forceps.  (Fig.  128,  No.  2.)  A  small 
pathological  middle  lobe  was  encountered  and  removed.  The  calculi  were  small, 
only  two  being  larger  than  the  head  of  a  pin.  There  were  thirty-six  in  all,  and 
they  consisted  principally  of  uric  acid.  They  had  evidently  come  down  from 
the  right  kidney  at  different  times  during  the  preceding  ten  or  twelve  years. 
The  patient  had  never  had  a  distinct  nephritic  colic,  but  was  conscious  for  a 
number  of  years  of  a  tenderness  in  the  region  of  the  right  kidney  and  ureter.  He 
stood  the  operation  well  and  made  a  complete  recovery. 

Prostatitis  is  nearly  always  present  in  these  cases  of  calculi.  Occasionally 
the  perineum  has  been  opened  for  the  purpose  of  removing  a  vesical  calculus, 
and  the  presence  of  a  stone  in  the  prostate  has  then  been  discovered. 

Symptoms  and  Diagnosis. — Frequent  urination  and  "wetting  the  bed" 
are  early  symptoms  of  prostatic  phleboliths,  especially  in  boys.  Pulling  at  the 
penis  when  asleep  and  suddenly  grasping  it  has  been  noticed  in  many  of  the 
cases  reported.  As  the  calculi  produce  more  and  more  local  trauma,  inflamma- 
tion and  suppuration  of  the  gland  are  sm"e  to  result,  and  in  consequence  the 
patient  suffers  from  sudden  spasms  at  the  neck  of  the  bladder,  similar  to  those 
experienced  in  cystitis.  The  dysuria  is  not  unlike  that  of  other  disorders  of 
the  prostate — e.g.,  tuberculosis,  prostatitis,  etc.  In  some  of  the  cases  it  will 
be  found  that  inflammation  has  extended  to  the  vesicles,  vas,  and  epididymis. 
It  should  be  remembered  that  prostatic  stones  have  been  mistaken  for  incrusta- 
tions in  the  urethra.  Examination  per  rectum  reveals  a  firm,  tender  prostate, 
usually  of  normal  size.     When  prostatitis  and  cystitis  are  present  as  a  complica- 
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tion,  it  is  almost  impossible  to  pass  a  catheter  without  causing  much  suffering 
and  more  or  less  hemorrhage.  In  old  men  simple  hypertrophy  of  the  prostate 
must  be  excluded;  it  can  easily  be  eliminated  by  the  history  of  the  case,  b}-  a 
cystoscopic  examination,  by  the  use  of  the  x-ray,  and,  in  addition,  by  the  ordi- 
nary means  of  diagnosis  with  the  catheter,  sound,  and  finger.  Decided  pain, 
or  at  least  discomfort,  in  the  region  of  the  prostate,  together  with  sexual  irreg- 


FiG.  128. — Instruments  Used  by  the  Author  in  Operating  upon  the  Prostate.      1,  Grooved  staff; 
2,  prostatic  cutting  forceps;   3,  prostatic  depressor;   4,  large  retention  forceps. 


ularities,  is  also  caused  by  diseases  of  the  kidney  alone,  or  by  these  in  combina- 
tion with  some  disorder  of  the  bladder. 

Errors  in  diagnosis  occasionally  occur.  Thus,  it  is  not  long  since  an  advanced 
case  of  cancer  of  the  prostate  and  bladder  was  sent  to  me  with  the  diagnosis  of 
vesical  calculus.  If  all  the  means  of  diagnosis  recently  developed  are  faithfully 
employed,  I  am  sure  that  errors  in  the  diagnosis  of  prostatic  calculi  will  be  less 
frequent. 

Treatment. — The  removal  of  the  calculus  by  one  of  the  tlu'ee  follow- 
ing routes  constitutes  the  only  rational  treatment  of  this  diseased  condi- 
tion : — 

VOL.  VIII.— 23 
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1.  Extraction  from  the  urethra  by  means  of  forceps  (Brodie,  Lister,  Fer- 
gusson,  Morgan,  and  others)  is  recommended  only  when  a  small  concretion  is 
lodged  in  the  prostatic  m-etlii-a.  These  small  stones  usually  pass  down  from 
the  kidney  and  become  obstructed  in  the  urethra. 

2.  Perineal  section  (median). — Median  perineal,  section  is  the  preferable 
procedm'e  for  removing  prostatic  calculi,  even  when  they  protrude  greatly 
into  the  bladder. 

3.  Suprapubic  cystotomy. — When  a  prostate  which  also  contains  a  calculus 
is  to  be  removed,  the  surgeon  who  is  more  familiar  with  the  suprapubic  route 
will  no  doubt  give  it  the  preference.  Considerable  skill  is  rec|uu*ed  to  deal  with 
a  prostatic  condition  through  the  median  perineal  incision,  but  I  am  convinced 
that  it  is  the  safest  and  l:)est  method  of  operating. 

Tumors  of  the  Prostate. — The  most  common  tumors  of  the  prostate  gland 
are  carcinoma  and  sarcoma.  Fibromata  have  been  noted  occasionally;  and, 
inasmuch  as  they  rarely  cause  symptoms,  it  is  possible  that  they  are  more  fre- 
(juent  than  Is  generally  supposed. 

Fibroma. — Fibromata  in  the  prostate  tlo  not  differ  in  any  respect  from 
fibromata  in  other  parts  of  the  body.  This  variety  of  new-growth  does  not 
cause  any  enlai'gement  of  the  gland,  or  at  most  only  a  slight  enlargement,  and 
is  detected  solely  because  of  its  firmness.     It  is  always  encapsulated. 

Sarcoma. — Sarcoma  of  the  prostate  is  not  so  common  as  might  be  inferred 
from  the  fact  that  the  prostate  normally  contains  a  small  amount  of  connective 
tissue.  Many  cases  of  sarcoma  of  the  prostate  have  been  recorded  in  the  liter- 
ature, but,  unfortunately,  a  microscopic  examination  was  not  made  in  every 
instance,  and  conseciuently  it  is  impossible  in  these  cases  to  differentiate  correctly 
between  carcinoma  and  sarcoma.  As  has  been  stated  elsewhere,  hypertrophy 
of  the  prostate  is  quite  unusual  in  very  young  persons.  One  of  the  most  strik- 
ing features  of  sarcoma  is  its  rapid  growth;  another  is  the  rapidity  with  which 
the  siu'rounding  pehdc  structm'es  are  involved.  The  sarcomatous  prostate 
varies  in  size  from  that  of  an  apple  to  that  of  two  fists.  It  has  been  found  that 
the  larger  tumors  are  more  likely  to  occur  in  young  than  in  old  individuals. 
Sometimes  the  entire  gland,  with  the  exception  of  one  lateral  lobe,  is  involved. 
The  tumor  is  usually  of  the  round-cell  variety,  although  examples  of  both  the 
spindle-cell  and  the  large-cell  types  have  been  noted.  Myxosarcoma,  lymphosar- 
coma, and  angiosarcoma  have  been  reported,  but  they  are  exceedingly  rare. 
Sarcoma  spreads  very  rapidly,  metastases  having  been  found  in  the  ureters, 
l)ladder,  pelvic  connective  tissues,  and  bones.  The  l3aiiph  nodes  and  the  rectum 
are  not  often  the  seat  of  metastases. 

The  treatment,  which  is  always  of  an  operative  nature,  is  ver}'  unsatisfactory, 
because  the  patient  sooner  or  later  reaches  the  stage  in  which  his  symptoms, 
particularly  those  of  pain  and  pressure,  are  unbeaj-able,  and  because  catheter- 
ization then  becomes  impossible.  Removal  of  the  tumor  makes  the  patient 
comfortable  for  a  while  and  prolongs  life.  In  fact,  as  a  rule,  the  pain  never 
again  becomes  so  severe  as  before  the  removal  of  the  tumor.  Death,  which 
results  from  the  extension  of  the  disease  to  other  structures,  takes  place  in  fi"om 
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thi'ee  to  six  months.  A  few  cases  have  been  reported  in  which  a  cure  was  effected 
by  prostatectomy,  but  in  such  instances  there  was  either  a  mistake  in  diagnosis 
or  the  tumor  was  removed  before  any  extension  had  taken  place. 

Carcinoma. — Carcinoma  of  the  prostate  usually  occurs  in  older  persons,  but 
it  has  been  noted  in  persons  under  forty  years  of  age.  One  observer  (Wolff) 
collected  (37  cases,  more  than  half  of  which  occurred  between  the  ages  of  seventy 
and  eighty.  It  has  been  stated  that  carcinoma  frequently  appears  in  patients 
who  have  suffered  from  hypertrophy  of  the  prostate,  and  that,  therefore,  the 
diagnosis  of  carcinoma  is  not  made  as  a  rule  during  life.  This  is  also  true  of 
other  conditions  which  may  be  found  post  mortem. 

Gross,  of  Philadelphia,  in  1850,  was  one  of  the  first  to  write  of  cancer  of  the 
prostate.  Thompson,  in  1881,  cbew  further  attention  to  the  subject  by  pub- 
lishing a  report  upon  twelve  cases.  Since  then,  during  the  last  decade,  many 
cases  have  been  reported.  Since  complete  prostatectomy  has  become  a  recog- 
nized surgical  procedm'e  the  frecjuency  of  cancer  has  been  demonstrated.  Car- 
cinoma was  formerly  considered  rare  in  the  prostate,  but  now  it  is  variously 
reckoned  as  being  present  in  from  five  per  cent  to  twenty-five  per  cent  of  all 
prostatic  enlargements.  It  is  claimed  (Musee  Guyon,  by  Albarran)  that  as 
high  as  fourteen  ])er  cent  of  the  cases  of  supposed  hypertrophy  of  the  prostate 
are  more  or  less  malignant  in  character.  From  a  clinical  viewpoint  this  relative 
frequency  is  too  high.  In  my  own  cases,  cancer  appeared  to  arise  independently 
of  prostatic  enlargement.  In  none  of  the  six  cases  examined  microscopically 
chd  carcinomatous  degeneration  have  its  seat  in  a  hypertrophied  middle  lobe. 

Pathology  and  Diagnosis. — According  to  Albarran  two  forms  of  prostatic 
carcinoma  are  recognized,  viz. : — 

I.  Circumscribed  carcinoma  (within  the  capsule). 

(a)  Malignant  nodule  appeai'ing  in  benign  hypertrophy. 
(&)  Entu-e  gland  involved  but  not  enlarged. 

(c)  Malignant  nodules  pi^otruding  from  the  gland  which  is  itself  enlarged  and 
involved. 

II.  Diffuse  carcinoma,  extracapsular  as  well  as  intracapsular. 

The  surrounding  tissues — rectum,  vesiculse  seminales,  lymph  nodes,  etc. — 
are  also  involved. — The  epithelioma  of  Albarran,  Halte,  and  others,  may  have 
originated  in  a  lobe  otherwise  benign.  Seven  years  ago  the  writer  removed 
(intracapsular  operation)  a  prostate  which  the  microscope  showed  to  be  a 
cancer  of  the  epitheliomatous  type;  and,  despite  this  fact,  the  man  is  to-day  in 
excellent  health.  The  diagnosis  of  cancer  of  the  prostate,  in  its  early  develop- 
ment, is  a  puzzling  problem;  but,  when  the  disease  is  advanced,  the  diagnosis 
is  self-evident,  even  to  the  inexperienced.  An  early  diagnosis  and  an  early 
extirpation  may  save  life.  No  plan  of  treatment  thus  far  discovered  offers  any 
hope  of  a  cure  when  the  cancer  involves  the  extracapsular  structures.  When 
considering  the  question  of  diagnosis  the  surgeon  must  be  on  the  lookout  for 
stone,  tuberculosis,  cystitis,  chronic  prostatitis,  spinal  disease  (locomotor  ataxia), 
kidney  stone,  and  even  Bright's  disease.  Any  condition  that  causes  pain  in 
and  around  the  prostate  must  he  carefully  excluded  before  a  diagnosis  of  car- 
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ciiioma  is  made.  One  case  of  malignant  disease  (cancer)  of  the  prostate  was 
sent  to  me  with  a  cUagnosis  of  strictm*e  of  the  urethi-a, — an  error,  which  cast 
discredit  upon  a  well-informed  practitioner  simply  because  he  made  no  ex- 
amination. In  two  of  my  cases  the  patients  were  previously  operated  on  for 
hemorrhoids,  which  represented  only  secondary  manifestations  of  the  cancerous 
condition;  and  in  both  instances  the  operation  was  performed  at  a  time  when 
malignancy  should  have  been  suspected,  if  not  diagnosed.  The  fact  must  not 
l)e  overlooked  that,  at  the  present  time,  cases  of  carcinoma  of  the  prostate  are 
sent  to  the  surgeon  at  such  a  late  stage  of  the  disease  that  he  is  not  justified 
in  recommending  a  radical  operation— prostatectomy.  A  diagnosis  of  prostatic 
hypertrophy,  instead  of  carcinoma,  is  the  error  most  frequently  made.  There 
is  considerable  excuse  for  this  error,  when  we  consider  that  carcinoma  is  often 
recoonized  only  by  a  microscopic  examination  of  a  prostate  which  ran  the  clinical 
course  of  simple  hypertrophy.  In  all  the  cases  of  cancer  that  I  have  seen,  the 
pain  has  been  out  of  all  proportion  to  the  other  manifestations  of  prostatic 

disease. 

The  tumor  may  be  confined  to  one  lobe  or  it  may  involve  the  whole  gland. 
Metastases  are  found  most  commonly  in  the  seminal  vesicles  and  bladder,  the 
lymph  nodes  of  the  pelvis,  the  inguinal  lymph  nodes,  and  even  the  remote  lymph 
nodes.  They  are  also  found  in  bony  structures,  and,  when  one  of  the  long  bones 
is  the  seat  of  such  a  metastasis,  it  is  very  likely  to  undergo  a  pathological  fracture. 

In  cases  in  which  the  prostate  is  the  seat  of  a  tumor,  it  is  preferable  to  make 
the  examination  while  the  patient  is  under  the  influence  of  a  general  anaesthetic, 
for  then  the  patient  will  be  subjected  to  a  minimum  amount  of  pain  and  a 
thorough  examination  will  be  possible.  Bimanual  examination  may  disclose 
the  fact  that  a  mass  is  projecting  from  the  posterior  surface  of  the  prostate 
into  the  rectum,  and  in  very  rare  instances  a  similar  mass  may  be  felt  (thi-ough 
the  abdominal  wall)  projecting  into  the  bladder.  Catheterization  is  usually 
painful  and  causes  hemorrhage.  Cystoscopy  is  unreliable  in  the  diagnosis  of 
tumors  of  the  prostate. 

The  following  table  may  be  found  useful  as  an  aid  in  diagnosis : — 


Pain. 

Urination. 
Onset. 

Obstruction     to 
flow  of  urine. 
Residual  ui-inc. 
Retention. 

Projiress. 

Prostatitis. 


Differential  Diagnosis  Between 
Hypertrophy  of  the 

Carcinoma. 
Constant  and  referred. 
No  relief  and  infrequent. 
Months. 
Rare. 


Rai'c. 

Raw  and  late  in  the  disease. 

St(>adily  worse. 

Rare.' 


Carcinoma  and  Simple 
Prostate. 

Hypertrophy. 
Only  tluring  urination. 
Gives  relief;  frequent. 
Years. 
Very  common. 

Very  common. 

Common  off  and  on,  and  early 

in  the  disease. 
Better  and  worse;     worse  and 

better. 
Common, 
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Cystitis. 
Catheterization. 

Cystoscope. 

Age. 

Stricture. 

Rectal  examina- 
tion. 

Sound  in  urethra. 


Hemorrhoids. 
Emaciation. 


Carcinoma. 
Rare. 
Xot   often   necessaiy. 

Xo  enlargement;  ulcer  late 
sign. 

About  fifty.  Rare  before  or 
after.  Extends  laterally  and 
involves  seminal  vesicles. 

Permanent;  affects  vesical 
neck;  later,  the  ureters. 

Stony;  indurated,  fixed,  ten- 
der; vesicles  and  trigonum 
often  thickened.  May  be 
nodular. 

Usually  passed  with  ease.  Beak 
on  trigonum  not  easily  felt 
per  rectum.  Bladder  neck 
fixed,  not  sacculated.  Mark- 
ed central  prostatic  thick- 
ening. 

Rapid  development,  no  remis- 
sion of  symptoms  and  signs. 

Marked  when  cancer  is  usually 
clia&'nosed. 


Hypertrophy. 

Common. 

Often  necessaiy.  (Instrument 
bent  like  prostatic  curve.) 

Shows  middle  or  other  protru- 
sions. 

More  frequent  over  than  under 
fifty.  Extends  toward  the 
bladder  and  more  unifomih'. 

Spasmodic,  occurs  early, 
ureters  never  involved. 

Fimi,  elastic,  movable,  not 
always  tender.  Usually 
smooth . 

Hard  to  pass.  Beak  easily 
felt.  Bladder  pouches,  mod- 
erate in  periurethral  tj'pe; 
no  median  thickening,  as  a 
rule. 

Slow  in  developing  or  relapsing. 

Begins  after  years  of  suffering. 


Treatment. — In  advanced  cases  of  cancer  of  the  prostate,  palliative  means 
only  can  be  employed.  A  carcinomatous  stricture  of  the  vesical  neck  is  best 
treated  by  the  catheter,  as  long  as  this  can  be  done  without  pain;  the  object  being, 
of  course,  to  cbaw  off  the  urine  and  keep  the  m'ethi'a  patent.  It  is  sometimes 
of  advantage  to  leave  the  catheter  in  the  bladder  for  from  twenty-foiu-  to  forty- 
eight  hours  at  a  time,  or  even  longer,  after  which  a  respite  from  the  catheter 
may  be  enjoyed  for  a  few  days.  The  benefit  of  this  treatment  is  no  doubt  due 
to  the  fact  that  the  instrument  causes  a  pressure  atrophy  of  the  tissues  involved, 
thus  enabling  the  meatus  to  remain  patulous  for  a  variable  period  of  time. 
This  treatment  may  relieve  the  patient  for  several  weeks  or  months;  a  nurse 
can  best  carr}-  out  this  treatment,  not  alone  on  account  of  her  natural  gen- 
tleness, but  because  she  has  more  patience  and  more  time  at  her  disposal 
than  the  practitioner;  and  then,  besides,  she  is  always  at  hand  to  give 
relief  regularly  and  prom{)tly.  Sooner  or  later,  the  catheter  cannot  be  passed, 
and  something  more  efficacious  must  be  done  to  carry  off  the  urine.  After  a 
careful  consideration  of  the  results  obtained  by  the  Bottini  operation  and  by 
partial  prostatectomy,  above  and  below,  I  am  constrained  to  recommend  neither 
of  them.  Judging  from  my  own  experience,  and  from  evidence  fiu"nished  by 
other  surgeons,  I  am  convinced  that  the  sufferer  from  prostatic  cancer  will 
live  longer  and  more  comfortably  with  a  suprapubic  fistula,  after  the  method 
practised  by  Hunter  McGuire  (Fig.  HI)  for  prostatic  obstruction  of  a  benign 
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nature,  than  after  any  other  siu'gical  procedure.  A  partial  prostatectomy, 
while  it  temporarily  relieves  the  obstruction,  hastens  the  final  issue  by  increasing 
dissemination  of  the  carcinoma.  A  few  cases  of  apparent  cure,  following  com- 
plete prostatectomy,  have  been  reported  by  Fuller,  Young,  and  others.  In  early 
operations  the  suprapubic  route  w^as  selected,  but  the  more  recent  cases  have 
been  dealt  with  through  the  perineum.  The  radical  operation  for  cancer  of 
the  prostate,  indicating,  as  it  does,  the  removal  of  part  of  the  bladder,  will 
in  futm-e — when  performed  at  all — be  executed  tln^ough  the  perineum.  The 
mortality  is  very  high.  The  patients  wdio  li^^e  thereafter  deser^-e  more  praise 
and  credit  for  the  value  they  place  upon  then'  lives,  than  does  the  intrepid  sur- 
geon who  seeks  glor}^  out  of  obvious  defeat.  Prostatectomy  must  not  be  under- 
taken when  the  bladder  is  involved,  if  one  would  save  his  patient  much  suffering 
and  himself  surgical  disgrace. 

Hypertrophy  of  the  Prostate. — Enlargement  of  the  prostate  gland,  the  result 
of  a  hyperplasia  of  its  tissues,  is  by  far  the  most  important,  although  by  no 
means  the  most  serious,  condition  the  surgeon  is  called  upon  to  treat.  This  hy- 
perplasia may  affect  the  glandular  elements,  the  non-striated  muscle,  the  inter- 
stitial comiective  tissues,  or  all  tlii'ee.  It  may  be  confined  to  one  lobe,  or  it 
may  involve  both  lateral  lobes  and  the  central  or  middle  lobe.  When  only  the 
glandular  tissue  is  involved,  the  resultant  tumor  is  soft  in  consistency,  more 
so  than  when  the  interstitial  or  muscular  tissue  is  affected.  "When  onlj^  the 
interstitial  tissue  is  affected  in  the  hyperplasia,  the  tumor  is  usually  hard  and 
firm  in  consistency.  When  onl}^  the  connective  and  muscular  tissues  are  involved 
the  enlargement  is  often  confined  to  the  middle  lobe,  because  here  few,  if  any, 
glandular  elements  are  found.  The  new  product  consists  chiefly  of  connective 
tissue  \Aith  a  moderate  amount  of  muscle  fibres. 

Symptoms. — The  objective  symptoms  are  often  very  pronounced  and  the 
cystoscope  reveals  a  mass  projecting  into  the  bladder.  As  a  rule,  hypertrophy 
of  the  prostate  is  the  result  of  hyperplasia  of  the  muscular  and  connective  tissues. 
The  tumor  varies  in  size,  sometimes  being,  in  extreme  cases,  as  large  as  two 
fists.  The  increase  in  connective-tissue  elements  corresponds  to  what  is  observed 
in  a  fibroma  elsewhere;  the  increase  in  the  muscle  alone  is  termed  a  myoma— 
a  condition  which  is  exceedingly  rare;  and  an  increase  in  the  connective  tissue 
and  glandular  elements  has  been  termed  a  fibro-adenoma.  Socin  describes 
adenoma  of  the  prostate  as  consisting  of  a  hyperplasia  of  the  glandular  elements 
in  excess  of  the  increase  in  the  muscle  and  connective-tissue  elements. 

As  might  be  expected,  increase  in  the  size  of  the  prostate  gland  alters  the 
shape,  size,  and  course  of  the  prostatic  lU'ethra.  It  is  increased  in  length,  is 
more  or  less  curved,  and  is  sometimes  bent  at  a  sharp  angle.  When  only  the 
lateral  lobes  are  involved,  the  prostatic  lu'ethra  is  compressed  from  side  to  side ; 
when  the  middle  lobe  is  enlarged,  the  urethra  is  compressed  antero-posteriorly 
and  is  bent  considerably.  It  is  this  change  in  the  course  and  the  shape  of  the 
urethra,  that  makes  it  so  difficult  to  pass  a  sound  or  hard  metallic  instrument. 
Much  of  this  difficulty,  if  not  all,  can  be  overcome  by  allowing  the  weight  of  the 
instrument  to  carrv  it  into  the  bladder  without  the  use  of  anv  manual  force 
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whatever.  False  passages  in  the  iiretlira  are  always  due  to  attempts  to  force  the 
sound  through  the  urethra.  It  is  also  necessary  that  the  beak  of  the  instru- 
ment should  hug  the  anterior  wall  of  the  uretln-a,  because  it  presents  fewer 
pathological  changes  than  the  posterior  or  lateral  walls. 

The  enlargement  of  the  prostate  pushes  the  opening  of  the  uretln-a  in  the 
bladder  forward  and  upward,  and  this,  in  combination  with  forcible  attempts 
to  empty  the  bladder,  produces  behind  the  prostate  the  familiar  pouch  in  which 
the  urine  is  retained.  The  internal  sphincter  of  the  bladder  soon  loses  its  identity 
entirely  because  of  the  fact  that  it  is  involved  in  the  hypertrophy.  It  appears 
as  an  irregular  mass  of  pathologically  formed  tissue  encircling  the  neck  of  the 
bladder  and  })resents  considerable  obstruction  to  the  passage  of  sounds  or  other 
instruments  and  to  the  escape  of  urine. 

The  retention  of  urine  stimulates  the  bladder  to  increased  efforts  to  empty 
itself,  giving  rise  to  eccentric  hypertrophy  of  the  bladder  wall.  The  muscle 
is  thickened  and  the  increase  of  intravesical  pressm'e  leads  to  the  formation 
of  diverticuli.  Finally,  the  muscle  becomes  weakened  as  the  result  of  ineffectual 
attempts  to  free  the  retained  urine.  The  residual  mine  is  increased  in  amount, 
and  this  adds  greatly  to  the  patient's  suffering.  Depending  on  the  patient's 
age  and  the  duration  of  the  disease,  the  relaxation  of  the  bladder  may  become 
so  great  that  this  viscus  is  converted  into  a  functionless  sac.  In  the  most 
pronounced  cases,  the  abdominal  wall  becomes  relaxed,  the  bladder  dropping 
forward  over  the  symphysis.     Inguinal  hernia  not  infreciuently  develops. 

Guyon  advances  the  theory  that  hypertrophy  of  the  prostate  is  the  result 
of  an  arteriosclerosis,  while  others  maintain  that  it  is  a  typical  hyperplasia  or 
a  new-growth.  Geiger  is  of  the  oj^inion  that  it  is  caused  by  a  cln'onic  inflamma- 
tion following  gonorrhoea.  While  this  may  be  correct  in  cases  in  which  a  gon- 
orrheal inflammation  was  present  at  some  previous  time,  it  must  be  acknowl- 
edged that  prostatic  hypertrophy  is  frequently  met  wdth  in  individuals  in 
whom  gonorrhoea  can  safely  be  ruled  out.  Other  forms  of  inflammatory  proc- 
esses may,  however,  begin  the  trouble.  Cln-onic  constipation,  diabetes,  alcohol- 
ism, and  conditions  affecting  the  prostatic  circulation,  undoubtedly  often  cause 
enlargement. 

In  the  main,  the  symjjtoms  caused  by  hypertrophy  of  the  prostate  are  due 
to  the  obstruction  to  the  outflow  of  urine,  although  prm'itus  of  the  perineum, 
a  sensation  of  fulness  in  the  perineum,  and  not  infrequently  discomfort  and  even 
pain,  are  just  as  important  and  prominent  subjectively,  as  is  the  difficulty  in 
urination.  Tenesmus  is  usually  the  first  symptom  of  any  importance.  This 
is  soon  followed  by  difficult  urination.  The  patient  first  complains  of  diffi- 
culty in  starting  the  stream,  although  in  some  cases  there  is  a  constant  drib- 
bling of  urine,  especially  at  night.  Next,  the  urine  is  discharged  with 
difficulty,  until  finally  it  is  utterly  impossible  to  empty  the  bladder.  Then  the 
catheter  must  be  resorted  to. 

Bladder  symptoms  make  then-  appearance  in  the  final  stage  of  the  trouble, 
the  stage  of  complete  obstruction.  The  bladder  is  distended  and  a  urethritis 
and  a  cystitis,  both  the  result  of  infection  following  the  use  of  the  catheter,  may 
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complicate  the  clinical  picture  considerably.  There  is  then  a  possibility  of 
the  infection  extending  upward  and  involving  the  ureters  and  kidneys,  although 
this  occurrence  is  by  no  means  common. 

Dl\gnosis. — ^The  diagnosis  of  hypertrophy  can  usually  be  made  quite  readily. 
The  shape  and  consistency  of  the  gland  can  be  felt  by  the  finger  in  the  rectum, 
and  are  characteristic.  The  organ  is  irregular,  nodular,  firm,  and  movable. 
Simple  hypertrophy  must  be  differentiated  from  chronic  prostatitis,  calculus, 
abscess,  and  new-growths.  The  liistory  of  the  onset  of  the  trouble,  the  uniform 
enlargement  of  one  or  both  lateral  lobes,  the  nodular,  rough,  firm  siu'face,  and 
the  consistency  of  the  mass  will  readily  differentiate  the  conditions  named  from 
hypertrophy,  except  in  the  case  of  sarcoma  and  carcinoma,  when  the  diagnosis 
must  be  made  microscopically  after  enucleation.  If  the  tumor  is  small,  or  if 
a  calculus  is  contained  in  the  gland,  a  hard  mass  surrounded  by  soft  prostatic 
tissue  will  be  revealed.  In  a  case  of  clironic  prostatitis,  the  urine  will  at  all 
times  be  found  to  contain  pus,  often  gonococci,  and  tissue  shreds. 

Treatment. — ^Although  in  hypertrophy  of  the  prostate,  little  can  be  gained 
by  expectant  or  symptomatic  treatment,  nevertheless,  most  patients  will  prefer 
to  try  all  other  known  measm-es  before  consenting  to  operation.  If  the  diagnosis 
is  made  early,  dietetic  treatment,  with  careful  regulation  of  the  patient's  mode 
of  life,  will  afford  some  relief  for  a  while;  but,  as  a  rule,  the  hypertrophy  con- 
tinues to  increase  and  the  patient  is  forced  to  consent  to  an  operation  or  to  live 
a  catheter  life.  Catheter  life  is  not  only  most  unenviable  but  also  undesirable, 
and  always  dangerous,  because  of  the  possibility  of  causing  infection  of  the 
bladder,  urethra,  ureters,  and  kidneys.  Yet  many  "prostatics"  go  on  in  this 
way  for  several  years  without  any  complications  or  even  inconvenience, 
except  that  resulting  from  the  use  of  the  catheter. 

Local  treatment,  by  means  of  ointments  or  suppositories,  or  the  injection  of 
iodine  or  other  reactive  substances  into  the  gland,  gives  some  temporary  relief, 
but  not  infrequently  it  leads  to  the  formation  of  an  abscess  in  the  gland. 

When  the  patient  first  resorts  to  the  catheter,  it  is  only  at  rare  intervals, 
following  some  indiscretion  in  eating  or  the  excessive  ingestion  of  fluids,  partic- 
ularly alcoholic  drinks.  Gradually  the  catheter  must  be  used  more  often,  until 
finally  voluntary  mination  is  practically  impossible. 

Pathology. — There  are  many  theories  regarding  the  pathological  processes 
which  are  active  in  prostatic  hypertrophy.  The  most  recent  of  these  is  that 
''prostatic  hypertrophy  is  almost  always  the  result  of  chi'onic  inflammatory 
changes."  (Chickanowski.)  This  view  is  strongly  supported  by  Greene  and 
Brooks,  but  it  does  not  meet  with  the  approval  of  Albarran  and  Halte,  who, 
from  a  study  of  100  cases,  found  fom-  varieties  of  prostatic  hypertrophy. 
Their  classification  is  as  follows:  (a)  Glandular  hypertrophy;  (6)  fibrous  hyper- 
trophy; (c)  mixed  hypertrophy;  (d)  prostatic  epithelioma.  The  hypertrophy  of 
the  prostate  has  been  variously  described  as :  hyperplastic  myoma  ( Vu"chow) ; 
glandular  and  fibromuscular  hypertrophy  (Rindfleisch) ;  spheroidal  develop- 
ments in  the  prostate  (Volpius).  Sir  Henry  Thompson  describes  fom-  changes 
in  the  enlarged  prostate:    (a)  development  of  all  the  elements  of  the  gland; 
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(6)  stroma  more  abundant ;  (c)  glandular  elements  more  abundant ;  (d)  spheroidal 
bodies  not  unlike  uterine  fibromata.  In  a  recent  study  of  120  cases,  by  Geraghty 
and  Young,  three  types  were  distinguished:  (a)  glandular  in  100;  (6)  fibromus- 
cular  in  14 ;   (c)  inflammatory  in  6  cases. 

The  inflammatory  theory  is  gaining  ground.  Recently  Metz  has  observed 
that  prostatic  hypertrophy  nearly  always  begins  in  the  glands  lateral  to  the 
urethra,  and  that  those  below  the  urethra  and  ejaculatory  ducts  are  seldom 
enlarged.  It  is  most  likely  that  only  one  pathological  process  is  at  work,  and 
that  the  various  transitional  appearances  called  types  of  pathological  tissue  all 
owe  their  origin  to  some  form  of  infection.  Primary  infection  passes  away 
in  some  cases,  and  then  another  set  of  germs  develop  in  the  prostate.  Thus, 
mixed  infection  is  the  rule  in  the  presence  of  suppuration. 

Pathological  Alterations. — The  different  gross  appearances  of  the  hyper- 
trophied  gland  are  the  following: — (1)  The  gland  appears  sponge-like,  owing 
to  dilatation  of  the  acini.  (2)  The  specimen  shows  the  gaping  orifices  of  reten- 
tion cysts.  (3)  The  secretion  of  the  gland  oozes  out.  (4)  Many  spheroidal 
tumors  are  seen  projecting  beneath  the  capsule;  they  are  encapsulated  and 
are  easily  enucleated.  Some  tumors  are  distinct.  Under  the  microscope  the 
lobules  and  acini  appear  segregated  in  area;  the  acini  are  dilated,  lengthened, 
and  ovoid,  with  an  infolding  of  their  lining  quite  cylindrical  in  character;  cuboidal 
cells  may  form  only  a  single  layer.  In  the  various  offshoots  or  sprout-like 
processes,  where  proliferation  is  seen  to  be  active,  many  polygonal  cells  pre- 
sent themselves,  with  heaps  of  small  epithelial  cells  here  and  there.  The  stroma 
separating  the  epithelial  acini  is  formed  of  both  fibrous  and  muscular  (non- 
striated)  tissue  in  varying  quantities.  Some  of  the  tubules  may  have  under- 
gone cystic  degeneration.  In  most  instances  these  are  lined  with  a  single  layer 
of  flattened  epithelium. 

Symptoms  and  Signs. — The  symptoms  and  signs  of  prostatic  hypertrophy 
are  based  on  the  pathological  conditions  which  are  present  in  the  gland,  and 
more  particularly  on  those  which  cause  obstruction  to  urination.  The  endeavor 
should  be  to  learn,  by  studying  the  clinical  evidence  in  each  case,  just  where 
this  obstruction  is  located. 

The  clinical  features  of  the  case  may  develop  slowly  or  quickly,  and  may 
run  an  intermittent  or  a  continuous,  but  usually  clu'onic  com'se,  with  or  without 
complications,  until  complete  retention  occurs.  The  function  of  the  bladder 
is  intei'fered  with  first.  It  begins  to  empty  itself  more  frequently,  both  day 
and  night,  and  the  act  of  urination  becomes  difficult  and  prolonged.  The 
stream  starts  slowly,  flows  less  forcibly,  sometimes  intermittently,  and  ceases 
in  an  involuntary  chibble.  The  more  the  patient  hurries  to  complete  the  act, 
the  more  time  it  requires  to  perform  it.  The  frequent  and  difficult  urination 
is  followed  by  a  general  vesical  distress,  which  eventually  becomes  quite  pain- 
ful. When  cystitis  ensues,  an  additional  train  of  symptoms  is  added  to  make 
up  what  is  designated  "prostatism."  These  symptoms  are  present  in  nearly 
every  case  of  prostatic  obstruction.  Frequent  and  painful  urination  may  be 
the  most  prominent  symptom  in  chronic  nephi'itis,  but  the  difficulty  in  urination 
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aiitl  the  cMbbling  of  the  urine  are  absent.  It  is  probably  too  dogmatic  to  say 
that  "nocturnal  frequent  uiination  is  always  pathognomonic  of  hypertrophy 
of  the  prostate."  In  order  that  the  clinical  indications  for  prostatectomy 
may  be  of  practical  value,  some  classification  of  the  cases  is  desirable.  I  select 
the  following: — 

(1)  Cases  Manifesting  Genito-urinary  Disturbance. — Cases  with  simply  func- 
tional disturbance  may  go  on  for  months  or  even  years,  and  still  not  give  sufficient 
cause  for  operation.  Besides  frequent,  difficult,  and  prolonged  urination,  such 
symptoms  as  sexual  irritability,  too  frequent  erections,  prematm'e  orgasm,  and 
unsatisfactory  coitus  add  much  to  the  discomfort  and  annoyance  of  the  patient. 
A  feeling  of  fulness  in  the  bladder  and  rectum  is  present  dm'ing  the  daytime, 
and,  when  the  patient  awakens  after  the  first  sleep,  there  is  pain.  With  all  his 
huri-ied  calls  to  m-inate,  which  are  slow  and  imperfect  in  accom])lishment,  the 
man  of  fifty  or  sixty  years  often  does  not  consult  a  surgeon  until  he  is  sorely 
tried;  indeed,  not  until  he  folds  that  rest  at  home  or  at  one  of  the  hot  springs, 
the  taking  of  the  various  vaunted  cures  for  bladder  and  kidney  diseases,  and 
restricted  diet  are  of  little  avail.  Exposure,  local  and  general  excitement,  and 
alcoholic  stimulants  increase  his  difficulty.  In  such  a  case  no  residual  urine  is 
fountl  in  the  bladder  when  the  catheter  is  introduced,  and  no  positive  enlarge- 
ment of  the  prostate  can  be  detected  by  a  rectal  or  bimanual  examination, 
aided  by  the  sound  in  the  bladder;  but  the  bladder  is  intolerant  to  theisound 
and  the  prostate  is  tender  under  manipulation.  The  urine  is  normal.  The 
cystoscope  may  reveal  a  congestion  of  the  internal  vesical  meatus  and  of  the 
surrounding  bladder  mucosa,  with  some  prominence  of  the  latter.  The  diag- 
nosis of  congestion  of  the  prostate  is  now  made.  This  is  the  first  stage  of 
prostatic  hypertrophy.  As  long  as  there  is  no  marked  obstruction  to  the  flow 
of  m"ine,  even  though  the  gland  can  be  felt,  per  rectum,  to  be  enlarged,  prostatec- 
tomy is  not  indicated.  In  the  absence  of  other  signs  of  congestion,  the  fact 
that  urination  is  prolonged  is  almost  conclusive  proof  that  the  prostate  is 
slightly  hypertrophied.  In  this  class  of  cases,  the  genito-minary  specialist 
finds  a  great  field  for  usefulness,  and,  by  proper  hygienic  and  local  treatment, 
he  may,  in  some  intlividuals,  be  able  to  obviate  the  need  for  prostatectomy. 

The  percentage  of  cases  that  remain  rebellious  is  high.  It  is  self-evident 
that  these  patients  should  be  operated  on  early  before  residual  urine  forms  or 
infection  occurs. 

(2)  Cases  ivith  Partial  Retention. — A  man  whose  "bas  fond"  has  formed  so 
insidiously  as  not  to  interfere  with  his  work  or  with  his  rest  at  night,  aside  from 
a  slight  interference  with  ui'ination,  is  likely  to  have  acute  retention  of  urine  on 
exposure  to  cold  or  as  an  after-dinner  surprise.  Relief  is  obtained  spontaneously 
l)y  antispasmodics  or  by  the  use  of  the  catheter,  but  ever  afterward,  in  almost 
every  case,  the  catheter  draws  off  residual  urine  after  micturition.  To  avoid  a 
I'eturn  of  his  acute  suffering  from  retention,  he  must  promptly  obey  Nature's 
call  to  empty  the  bladder,  and  must  avoid  wine  and  exposure  to  wet  and  cold, 
as  well  as  indulgence  of  any  kind.  A  sagging  of  the  1)ladder  behind  the  prostate 
will  hold  residual  urine.     This  change,  which  develops  slowly,  is  usually  mani- 
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fested  by  an  exaggeration  of  the  s3'niptoms  and  signs  already  pointed  out  as 
ciiaracteristic  ot  cases  of  this  kind.  There  are  two  forms  of  partial  retention — 
acute  and  chronic. 

Acute  Retention. — As  soon  as  the  existence  of  prostatic  dysiu-ia  and  partial 
retention  has  been  determined  in  any  case,  the  dangers  following  permanent 
catheterization  should  be  explained  clearly  to  the  patient.  The  habitual  use 
of  the  catheter — whether  in  the  hands  of  the  patient,  the  nurse,  or  the  physician, 
it  matters  not — should  be  disapproved.  Even  when  the  comparative  comfort 
of  the  patient  requires  catheterization,  cystitis  is  almost  sure  to  develop  in  spite 
of  all  precautions.  My  rule  is  to  impress  on  the  patient  the  nature  of  his  malady, 
to  explain  to  him  that  only  temporary  relief  can  be  expected  from  the  use  of 
the  catheter,  to  point  out  the  dangers  to  life  incident  to  the  employment  of  this 
instrument,  and  then  to  state  the  beneficial  results  that  are  obtainable  from 
prostatectomy.  Harrison,  Lydston,  and  others  have  shown  that  the  expecta- 
tion of  life  w^hen  the  catheter  is  used  is  only  four  or  five  years. 

Repeated  hemorrhages  into  the  bladder  of  a  prostatic  patient  are  sometimes 
profuse  and  dangerous.  Instead  of  this  sign  being  a  contra-inchcation  to  pros- 
tatectomy, as  some  operators  aver,  I  have  found  that  the  sooner  the  gland  is 
removed  and  the  bleeding  is  checked,  the  safer  it  is  for  the  patient.  In  this 
respect  it  must  be  remembered  that  erosions  and  ulcers  due  to  catheter  trauma- 
tisms are  not  prone  to  heal  when  the  mucous  membrane  is  clironically  congested, 
as  it  is  in  all  these  cases.  AVhen  the  bladder  becomes  acutely  inflamed, 
whether  the  catheter  has  been  used  or  not,  the  patient  should  be  ordered  to  bed, 
preferably  in  a  hospital,  sparingly  fed,  moderately  pm"ged,  and  his  bladder 
systematically  irrigated  for  a  week  or  more  until  the  acute  S}Tnptoms  have 
subsided.     Then  the  prostate  should  be  removed  before  he  resumes  his  work. 

The  cases  that  are  difficult  to  treat  successfully  are  those  which  are  compli- 
cated with  clii'onic  cystitis.  If  the  bladder  is  once  clii'onically  inflamed,  it 
remains  so  until  the  prostatic  obstruction  is  removed.  The  sufierer  should 
know  the  permanent  damage  that  is  sure  to  be  done  to  the  bladder  by  cln-onic 
inflammation — such,  for  example,  as  contraction,  trabeculation,  and  the  forma- 
tion of  diverticula  (Fig.  129)  and  stone  \Fig.  134).  He  should  also  beinfoi'med 
that  ultimately  ascending  infection  is  likely  to  lead  to  a  fatal  involvement  of 
the  kidneys. 

(3)  Cases  of  Chronic  Retention. — In  the  chronic  form  of  obstruction,  the 
quantity  of  residual  urine  gradually  increases  until  eventually  the  bladder 
becomes  distended  to  its  utmost  capacity.  Some  relief  is  often  obtained  when 
the  pressure  of  the  urine  forces  open  the  vesical  meatus,  causing  overflow  in 
little  streams,  or  chop  by  di"op  (false  incontinence). 

Cases  of  this  class  develop  into  cases  wliich  give  liistories  like  the  following: 

The  bladder  is  full  all  the  time;  every  five,  ten,  or  fifteen  minutes  dur- 
ing the  day,  involuntary  urination  occm's,  while  at  night  a  constant  chibble  is 
noted ;  atony  or  contraction  of  the  bladder  is  more  or  less  extreme,  depending  on 
the  length  of  time  retention  has  been  complete  or  on  the  dm-ation  of  the  cystitis. 
The  passing  of  a  sound  through  the  penis  and  the  insertion  of  the  finger  into 
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the  rectum,  may  reveal  prostatic  obstruction  in  the  uretlu-a  and  hypertrophy 
of  the  prostate,  respectively.  It  is  in  this  class  of  cases  that  we  should  recom- 
mend prostatectomy.  If,  however,  advanced  age,  feebleness,  or  disease  of  the 
kidney  or  heart  forbids  the  employment  of  a  general  anaesthetic,  the  operation 
is  contra-incHcated;  but  neither  the  age  of  the  patient  nor  the  prostatic  enlarge- 
ment, per  se,  is  a  bar  to  prostatectomy.  If  the  person  is  able  to  survive  the 
operation,  experience  teaches  that  the  kidneys  will  be  benefited,  the  atony  will 
subside  to  a  remarkable  degree,  and  the  bladder,  oftener  than  not,  will  be  able 
to  contract  and  empty  itself  of    its   contents.      Acute  and    partial   retention 


Fig.  129- — Multiple  Diverticula  from  the  Bladder.  In  this  case  the  prostate  was  removed  peri- 
neally.  Cystitis  was  of  long  standing  and  persisted  after  prostatectomy,  because  decomposed  urine 
remained  in  the  diverticula.     A  radical  operation  (diverticulectomy)  was  not  granted.      (Original.) 

-4,  Bladder;  B,  mouth  of  diverticulum;  C,  diverticulum  cut  open;  D,  site  of  prostate,  which  has 
been  removed. 


usualh"  repeats  itself  many  times  and  then  becomes  chronic;  and  chronic  re- 
tention may  at  any  time  become  acute  and  complete. 

(4)  Cases  of  Absolute  Incontinence  and  no  Residual  Urine. — In  all  cases  of 
marked  prostatic  enlargement,  associated  with  minary  disturbances,  there  are— 
except  in  the  cases  of  this  class — the  following  changes:  residual  urine  is  present, 
the  prostatic  lu'ethi'a  is  elongated,  enlai'ged,  and  often  tortuous,  and  its  curve 
is  increased.  These  abnormal  conditions  are  detected  by  the  use  of  the  catheter, 
the  sound,  and  the  cystoscope.  In  the  present  class,  however,  there  is  no  fre- 
quent m-ination  nor  any  dysm'ia;  there  is  no  residual  mine;  elongation  of  the 
prostatic  urethra  is  lacking;  and  there  is  no  fulness  or  pain  in  the  bladder  or 
perineum.     When  a  catheter  is  passed,  the  bladder  is  found  to  be  empty.     It 
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will  usually  be  found  that  the  patient  has  been  treated  for  months  or  years 
for  paralysis  (the  usual  cause  of  true  incontinence).  It  is  in  this  class  of 
cases  that  the  prostatic  enlargement  is  in  front  and  protrudes  into  the  blad- 
der anteriorly  to  the  vesical  orifice.  Since  the  sphincter  cannot  close  the 
vesical  meatus,  the  urine  no  sooner  enters  the  bladder  than  it  flows  away.  If 
there  be  an  overhanging  development  of  prostatic  tissue  as  is  here  represented, 
the  vesical  meatus  may  become  blocked  by  it  and  retention  thus  caused.  The 
enlargement  may  be  felt  above  and  behind  the  symphysis  pubis.  Cystoscopy 
may  show  the  site,  shape,  and  perhaps  also  the  size  of  the  prostatic  hypertrophy. 


Fig.  130. — Pathological  Middle  Lobe  of  the  Prostate.      (.-Vfter  Maclise.) 

A,    Middle    lobe;    B,  lateral    fobe;    C.   prostatic    urethra;    D,  bladder;    E,  E,  ureters;    F,  vas 
deferens;  G,  vesicula?  seininales. 


In  this  class  of  cases  there  is  no  posterior,  abnormal  middle  lobe,  no  bar,  and 
no  vesical  meatal  pouting  or  stricture.  Prostatectomy  offers  the  only  relief. 
Two  instances  of  these  pathological  conditions  have  come  under  my  observation, 
and  in  both  I  was  able  to  remove  the  prostate  successfully.  The  bladder 
regained  perfect  control  of  the  lu-ine  in  both  cases. 

Prostatectomy  is  not  always  called  for  on  account  of  the  large  size  of  the 
gland,  for  the  latter  may  be  very  large  and  yet  offer  no  obstruction  to  the  flow 
of  urine.  Obstruction  is  the  ^' sine  qua  non"  for  the  operation.  In  one  case  of 
diffuse  prostatitis  I  found  the  rectum  partially  obstructed  by  the  great  size  of 
the  lateral  lobes,  and  still  the  man  had  control  of  the  urine  and  emptied  the  blad- 
der completely.     There  was  no  abscess  in  the  gland. 

The  different  kinds  of  prostatic  obstruction  and  the  pathological  conditions 
associated  therewith  may  be  tabulated  as  follows: — 
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I. — Located  at  the  vesical  meatus. 

(a)  A  polypus-like  growth,  acting  like  a  valve,  obstructs  the  meatus  from 
behind.     (Fig.  130.) 

(6)  A  bar.     (Fig.   131.) 

(c)  An  overhanging  anterior  growth,  as  in  class  4  (page  365).      (Fig.  132.) 

(d)  Nipple-like  projection,  or  a  mass  like  a  cervix  uteri,  pushing  into  the 
bladder.     (Fig.  133.) 

(e)  ^^arious  alterations  in  the  shape  of  the  vesical  meatus,  such  as  flattened, 


Fig.  131. — Lateral  Section  of  the  Prostate. 

A,  Middle  lobe  forming  a  transverse  bar;   B,  lateral  lobe;   C,  prostatic  urethra;   D,  bladder;  E,  E, 
ureteral  orifices. 


straight,  crooked  and  crescentic  slits,  sometimes  oval,  star-shaped,  or  even 
spiral  in  cross-section. 

II. — Located  in  the  prostatic  uretlira. 

(a)  Circumferential  pressure. 

(6)  Bilateral  pressure. 

(c)  Unilateral  pressure. 

III. — The  obstruction  is  due  to  clii'onic  inflammation  causing  cicatrization 
and  then  contraction. 

Prognosis. — For  the  prognosis  see  under  Perineal  Prostatectomy. 
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Cysts  of  the  Prostate. — Large  cysts  of  the  prostate  are  very  rare;  but  micro- 
scopic cystic  degeneration  of  the  gland  in  cases  of  hypertrophy  are  frequently 
met  with.  Hugh  Cabot,  of  Boston,  presents  the  following  classification  of 
cases  of  prostatic  cyst: — 

(a)  Echinococcus  cysts. 

(6)  Retention  cysts. 

(c)  Cystic  dilatation  of  the  utricle. 

(d)  Cysts  or  cystic  cavities  connected  with  carcinoma  of  the  prostate. 


Fig.  132. — Hypertrophy  of  the  Anterior  Portion  of  the  Lateral  Lobes  of  the  Prostate.  (After 
Maclise.) 

.4,  Bladder;  B,  anterior  portions  of  the  lateral  lobes,  enlarged,  projecting  into  the  bladder,  and 
causing  obstruction;    C,  bougie  in  the  prostatic  urethra  which  is  straighter  than  normal. 


Hydatid  cysts  of  the  prostate  are  very  rare.  Thomj^son,  in  188.3,  found  tnat 
only  one  case  had  been  reported  in  literature.  Belfield  says  that  he  can  find 
but  thi'ee  authentic  cases. 

Retention  cysts  are  caused  by  obstruction  of  the  orifices  of  the  ducts  of  the 
prostatic  acini.  These  are  insignificant  in  size  and  are  of  common  occurrence  in 
old  prostates. 

Cystic  dilatation  of  the  utricle  is  met  with  in  children.     In  seventy-five 
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post-mortem  examinations  made  on  the  bodies  of  the  new-born,  EngHsch  re- 
ports but  five  instances  of  this  condition. 

Cystic  cavities  that  are  in  some  way  related  to  carcinoma  of  the  prostate  are 
no  doubt  more  common  than  heretofore  reported.  In  1906  Cabot  reported  two 
cases,  and  others  have  since  been  observed.  In  the  first  of  these  cases,  which  oc- 
curred in  a  man  87  years  of  age,  who  was  leading  a  catheter  life  owing  to  com- 
plete obstruction  of  prostatic  origin,  the  patient  began  to  experience  considerable 


Fig.  133.— Prostatic  Rint;;    Nipple-like  Vesical  Orifice.      (Original.) 

.4,  Vesical  orifice  contracted,  fibrous,  and  protruding  into  the  bladder;   B,  lateral  lobes  enlarged, 
but  not  causing  obstruction;    C,  bougie  in  the  i^rostatic  urethra;   D,  bladder,   E,  E,  ureteral  orifices. 


pain  while  the  bladder  was  being  emptied  with  the  catheter.  He  then  develoi)ed. 
in  a  short  time,  a  prostatic  swelling  which  simulated  an  abscess.  AMthin  a  month 
this  was  oi)encd  through  the  rectum  with  a  trocar.  The  instrument  entered 
a  large  cavity  which  contained  about  two  ounces  of  a  glairy  fluid.  The  cavity 
was  then  opened  and  drained.  In  seventeen  days  pyeloneplii-itis  caused  his 
death.  "The  autopsy  revealed  cancer  of  the  prostate  in  the  early  stage.  Be- 
sides the  cavity  that  had  ]:)eeii  opened,  there  was  another  smaller  pocket,  which 
was  a  pouch  made  up  of  smaller  cavities  that  had  coale.sced.     The  cavity  was 
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filled  with  thick,  opaque,  yellowish-white  fluid,  which  contained  epithelium, 
leucocytes,  and  debris,  but  no  bacteria."  It  would  appear  that  the  irritation 
caused  by  the  catheter  might  have  been  an  etiological  factor  in  this  case. 

The  second  case  referred  to  by  Dr.  Cabot  is  one  of  especial  clinical  interest. 

A  man,  46  years  of  age,  wath  a  history  of  gonorrhoeal  infection  five  years 
previously,  followed  by  a  chronic  urethritis,  began  to  complain  of  frequent  urina- 


FiG.  134. — Three  Lobes  of  the  Prostate  Enlarged,  Obstructing  the  Vesical  Orifice.     Bladder  sac- 
culated, contracted,  and  containing  calculi.     (After  Maclise.) 

A,  Median  lobe;   B,  lateral  lobes;    C,  prostatic  urethra;   D,  bladder;   E,  calculi  in  pouches. 

tion,  with  a  feeling  of  distress  in  the  bladder  following  the  act.  Annoyed  by  a 
constant  desire  to  urinate  he  presented  himself  for  examination.  Upon  examina- 
tion of  the  prostate,  normal  massage  brought  out  two  drops  of  a  glairy  fluid.  A 
catheter  (No.  27  F.) ,  was  easily  passed.  In  a  month's  time  the  quantity  of  residual 
urine  amounted  to  as  much  as  ten  ounces.  After  the  patient  had  passed  three  ounces 
of  urine  the  cystoscope  was  introduced.  The  instrument  revealed  a  projection  into 
the  bladder  from  the  prostate,  to  the  left  and  behind  the  urethral  orifice.  After 
this  examination  there  remained  three  ounces  of  residual  urine  in  the  bladder.  The 
patient,  fearing  the  loss  of  sexual  function,  postponed  operation.  Some  time 
VOL.  VIII. — 24 
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later  there  occurred  a  stoppage  of  urine  which  required  the  use  of  the  catheter. 
Instrumentation  was  difficult  owing  to  the  spasmodic  condition  of  the  deep 
urethra.  Cj^stoscopy  now  revealed  the  existence  of  a  distinct  tumor  to  the  left 
of  the  internal  vesical  meatus.  This  tumor,  as  remarked  by  Cabot  at  the  time, 
resembled  a  cyst.  When  the  bladder  was  opened  on  the  following  day,  a  tumor 
about  the  size  of  a  cherry  was  removed.  The  tumor  ruptured  during  the  removal. 
The  wall  was  cut  away  with  scissors  and  the  lining  was  lourned  with  the  Paciuelin 


Fig.  13.5. — Suprapubic  Prostatectomy.  The  blatkler  lias  been  opened,  and,  by  the  use  of  retrac- 
tors, the  field  of  operation  is  exposed  sufficiently  to  show  the  enlarged  prostate  and  the  catheter  pro- 
jecting from  the  internal  vesical  orifice.  An  incision  has  been  made  in  the  bladder  mucosa  over  the 
right  lobe  of  the  prostate  down  to  its  capsule.     (After  Deaver.) 

cautery.  Subsequently  to  the  operation  the  patient  remained  well  for  at  least 
seven  months.  Although  no  pathological  report  was  made,  the  case  is  most 
interesting  clinically. 


IV.     OPERATIONS   ON  THE   PROSTATE. 

Prostatectomy. — The  two  operations  in  vogue  for  the  removal  of  the  {pros- 
tate arc  suprai^ubic  prostatectomy  and  perineal  prostatectomy.  The  former 
was  begun  in  America  by  Belfield,  of  Chicago,  in  1886;  was  further  employed 
in  Great  Britain  by  McGill,  of  Leeds,  in  1889;  and  finally  was  perfected  by 
Freyer,  of  London,  who,  in  1900,  developed  the  total  enucleation  operation. 

Total  Enucleation  of  the  Prolate  hy  the  Suprapubic  Route. — In  order  to  do 
justice  to  the  deviser  and  champion  of  this  operation,  I  am  constrained  to 
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publish  his  exact  words  as  found  in  "A  System  of  Surgery,"  by  F.  F.  Bm-ghard, 
Vol.  III.,  pages  527  to  536  inclusive. 

"  Operation. — The  pubes  having  been  previously  shaved  and  the  parts  ren- 
dered aseptic,  the  bladder  is  thoroughly  washed  out  with  an  antiseptic  lotion, 
as  in  this  disease  the  urine  is  almost  invariably  foul.  The  catheter  employed 
for  this  purpose  should  be  made  of  rather  stiff  gum  elastic,  and  be  of  the 
largest  size  that  the  uretlira  will  freely  admit. 

''Suprapubic  cystotomy  (Fig.  135)  is  now  performed.  After  the  bladder  has 
been  washed  out  the  catheter  is  left  in  situ,  and  the  viscus  is  distended  with 
boric-acid  lotion.  The  nozzle  of  the  large  syringe  which  is  employed  for  this  pm- 
pose,  filled  with  the  lotion,  is  inserted  in  the  end  of  the  catheter,  thus  acting  as  a 
plug  to  prevent  leakage  from  the  bladder,  and  the  syringe  being  read}'  to  fm'- 
ther  distend  the  bladder  with  fluid,  if  necessary,  as  the  operation  proceeds.  An 
incision,  varying  in  length  from  two  and  one-half  to  three  and  one-half  inches, 
af^cording  to  the  stoutness  of  the  patient  and  the  size  of  the  prostate,  is  made 
in  the  median  Ime  of  the  abdomen,  its  lower  end  reaching  to  the  leA'el  of  the 
pubic  arch.  This  incision  is  rapidly  carried  down  through  or  between  the  recti 
muscles  till  the  prevesical  space  is  opened.  Any  bleeding  vessels  are  clamped 
by  catch-forceps,  the  forefinger  is  introduced  into  the  lower  angle  of  the  wound, 
and  the  prevesical  fat  scraped  u})ward  off  the  bladder  by  the  finger-nail  for  the 
whole  length  of  the  wound.  The  peritoneum,  which  should  not  l^e  seen,  is 
thus  pushed  upward  out  of  harm's  way,  and  the  bladder  appears  deeply  in  the 
wound,  quite  tense,  glistening,  and  of  a  pale,  somewhat  whitish  hue,  with  large 
and  tortuous  veins  coursing  in  its  substance.  An  area  devoid  of  veins  having 
been  selected,  the  point  of  a  scalpel  is  plunged  boldly  into  the  bladder,  and  an 
incision  about  one  inch  long  is  made  in  the  vertical  direction  toward  the 
symphysis.  The  wound  in  the  bladder  can  be  subseciuently  enlarged  if 
necessary;  and  this  is  best  effected — as  being  attended  by  the  least  bleed- 
ing— by  separating  two  fingers  placed  in  the  wound,  and  thus  tearing  the  blad- 
der wall  to  the  recjuired  extent.  On  withdrawal  of  the  scalpel  the  forefinger 
is  introduced  into  the  bladder  as  the  lotion  rushes  out  tln-ough  the  wound,  and 
a  general  sm'vey  of  the  viscus  is  made.  Should  calculi  be  present  they  are 
at  once  removed  by  forceps  and  scoop. 

"The  forefinger  of  the  other  hand  is  then  introduced  into  the  rectum  to  render 
the  prostate  prominent  in  the  bladder,  and  to  keep  it  steady  during  the  manip- 
ulation of  the  finger  in  the  bladder.  (Fig.  136.)  The  mucous  membrane  over  the 
most  prominent  portion  of  one  lateral  lobe,  or  over  the  so-called  'middle  lobe'  ff 
there  be  but  one  prominence,  is  scored  tlii'ough  by  the  finger  nail,  and  gradually 
detached  l:>y  it  from  the  prominent  portion  of  the  prostate  in  the  bladder.  This 
portion  of  the  enlarged  prostate  is  covered  merely  by  mucous  membrane,  so 
that,  when  tliis  is  scraped  tlirough  and  detached,  the  true  capsule  of  the  pros- 
tate is  reached  at  once. 

"The  finger's  point  being  kept  in  close  contact  with  the  capsule,  the  enuclea- 
tion of  the  prostate  from  the  enveloping  sheath  outside  of  the  bladder  is  pro- 
ceeded with  by  insinuating  the  finger  tip  first  behind,  next  outside,  and  then  in 
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front  of  one  lateral  lobe,  thus  separating  the  capsule  from  the  sheath.  The 
finger  is  then  swept  in  a  circular  fashion  from  without  inward,  in  front  of,  and 
to  the  imier  side  of  the  lobe,  detaching  this  from  the  urethi'a,  wliich  is  felt  cover- 
ing the  catheter,  and  pushed  forward  toward  the  sjTnphysis  between  the  lateral 
lobes,  which  will,  as  a  rule,  have  separated  in  the  course  of  the  manipulations, 
along  then-  anterior  commissm-e.  The  other  lobe  is  attacked  and  treated  in 
the  same  mamier.  The  finger  is  then  pushed  downward  behind  the  prostate 
and  the  inferior  sm'face  of  the  gland  is  peeled  off  toward  the  triangular  ligament. 
AMien  the  prostate  is  felt  free  ^^•ithin  its  sheath,  and  separated  from  the  uretln^a, 
b}'  means  of  the  finger  in  the  rectum,  aided  by  that  in  the  bladder,  it  is  pushed 


Fig.  136. — Suprapubic  Prostatectomy.  Median  .sagittal  section  of  the  pelvis  showing  the  finger 
enucleating  the  prostate  from  its  sheath;  counter-pressure  Ls  made  by  the  other  hand  in  the  rectum 
and  against  perineum.     (After  Ueaver.) 


into  the  bladder  through  the  opening  in  the  mucous  membrane,  which,  dming 
the  manipulations,  will  have  considerably  enlarged. 

"  The  prostate,  which  now  lies  free  in  the  bladder,  is  withdi'awn,  by  strong 
forceps,  through  the  suprapubic  wound.  And  here  I  might  remark  that  it  is 
astonishing  tlii"ough  what  a  comparatively  small  wound  a  very  large  prostate 
can  be  delivered,  owing  to  the  elasticity  and  compressibility  of  the  adenomatous 
growth  between  the  blades  of  the  forceps.  Sometimes  the  lobes  become  detached 
along  both  anterior  and  posterior  commissm'es  and  come  away  separately. 

"The  question  now  arises:  AVhat  becomes  of  the  ejaculatory  ducts  in  the 
course  of  this  operation?  When  the  lobes  come  away  separately  they  are  prob- 
ably left  behind  uninjured,  attached  to  the  urethra.     When  the  prostate  comes 
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away  as  a  \Ahole,  they  may  be  torn  across,  or  pulled  out  of  the  gland.  But, 
as  will  subsequently  appear,  in  the  vast  majority  of  my  later  operations  the 
distorted  portion  of  the  lu-etlira  behind  the  verumontanum  has  been  removed 
with  the  prostate,  the  uretlira  being  severed  at  the  position  at  which  the  ejacu- 
latory  ducts  enter  it,  the  ducts  as  a  rule  remaining  adherent  to  the  portion  of 
the  prostatic  urethra  that  is  left  behind. 

"Almost  from  the  commencement  I  have  abandoned  the  employment  of 
any  cutting  instrument  for  incising  the  mucous  membrane,  finding  the  finger- 
nail alone  most  convenient  and  expeditious.  Besides,  when  a  scalpel  or 
scissors  is  employed,  there  is  danger  of  cutting  the  capsule,  and,  the  guiding- 
lines  being  thus  lost,  the  finger  flounders  about  inside,  enucleating  adenomatous 
tumors  instead  of  the  whole  organ  in  its  capsule. 

"When  I  first  conceived  the  possibility  of  removing  the  whole  prostate, 
my  ideal  operation  consisted,  as  already  stated,  in  enucleating  the  large  gland 
in  its  capsule  out  of  the  enveloping  sheath,  leaving  the  m'ethra  behind;  and  this 
was  the  procedm'e  undertaken  in  my  earlier  cases. 

"I  have  lately  almost  abandoned  the  attempt  to  preserve  the  uretlu-a  entire 
in  the  enucleation  of  the  prostate.  The  excellent  permanent  results  obtained 
from  partial  removal  of  the  uretlu'a  with  the  organ,  have  convinced  me  that  no 
advantage  is  to  be  gained  l^y  leaving  the  vesical  end  of  the  uretlu-a  behind.  In 
a  large  proportion  of  cases  of  enlarged  prostate  the  vesical  end  of  the  urcthi^a  is 
extremely  dilated,  being  trumpet-shaped,  or  distorted  out  of  any  shape  resem- 
bling a  more  or  less  cu'cular  tube  in  the  normal  prostatic  urethra.  Even  when 
it  is  left  behind  I  have  always  had  my  doubts  as  to  its  ultimate  fate  in  most 
instances.  The  jirobability  is  that,  through  want  of  support  and  adequate 
blood-supply,  it  sloughed  in  large  part  and  came  away  in  the  washings  during 
the  after-treatment. 

"Examinations  of  prostates  which,  in  the  com'se  of  removal,  have  opened 
along  the  anterior  commissm^e, — to  wliich  category  the  great  majority  belong, — 
will  show"  that  the  dilated  portion  of  the  prostatic  urethra — viz.,  that  portion 
lying  between  the  verumontanum  and  the  vesical  outlet — has  come  away  with 
the  prostate,  the  m'ethra  in  front  of  this  being  left  behind.  The  portion  of 
the  urethi'a  behind  the  jwint  at  which  the  ejaculatory  ducts  enter  it,  is  much  more 
adherent  to  the  prostate  than  that  in  front  of  it,  between  this  point  and  the  trian- 
gular ligament.  In  fact,  in  the  greatly  enlarged  prostate  this  latter  portion 
lies  quite  loosely  attached  to  the  lateral  lobes  on  either  side.  When  a  prostate 
is  enucleated  in  its  capsule  from  the  sheath  all  round,  and  the  lobes  are  gently 
separated  from  the  triangular  ligament  by  the  point  of  the  finger,  the  organ  can 
be  felt  hanging  on  by  the  urethra  and  the  ejaculatory  ducts,  and  the  finger  tip 
can  be  easily  inserted  on  either  side  between  the  inferior  border  of  the  prostatic 
lobe  and  the  urethra.  If  now  the  finger  be  placed  behind  the  prostate  in  the 
median  line  above  the  ejaculatory  ducts,  and  the  prostate  be  propelled  upward 
into  the  bladder  by  the  finger  in  the  rectum,  the  urethra  will  be  found  to  snap 
across  at  the  verumontanum,  leaving  the  ejaculatory  ducts,  as  a  rule,  adherent 
to  the  portion  of  the  prostatic  urethra  left  behind. 
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"Toilet  of  the  Wounds. — With  the  dehver}'  of  the  prostate  from  the  bladder 
the  essential  part  of  the  operation  may  be  regarded  as  completed.  The  fore- 
finger of  one  hand  is  re-introduced  into  the  bladder  forthwith,  and  that  of  the 
other  hand  into  the  rectum.  The  opposing  siu'faces  of  the  cavity  from  which  the 
prostate  has  been  enucleated,  are  then  pressed  together  all  around  the  vesical 
orifice  between  the  tips  of  the  fingers.  By  thoroughly  kneading  the  opposing 
surfaces  together  m  this  maimer,  the  contraction  of  the  ca\'ity  and  its  diminu- 
tion in  size  are  facilitated,  and  hemorrhage  is  thus  arrested,  just  as  a  den- 
tist presses  the  gums  together  after  extraction  of  a  tooth,  or  the  accouchem- 
does  the  flaccid  womb  after  partm'ition,  with  a  similar  object  in  view. 

"The  bladder  is  then  ii-rigated  with  hot  boric-acid  lotion  (temperature 
above  110°  F.)  tlirough  the  catheter  still  in  situ,  for  the  pm'pose  of  removing 
clots  and  fiu-ther  to  control  bleeding.  This  process  should  not,  however,  be 
continued  for  more  than  two  or  tliree  minutes,  as  I  find  from  experience  that 
these  uTigations  not  infrequently  promote  bleeding,  instead  of  diminisliing  it, 
if  the  u'rigation  is  continued  too  long. 

"  The  bladder  ha\-ing  ])een  cleared  of  clots,  and  ^^•hilst  the  UTigation  is  still 
proceeding,  a  stout  India-rul^ber  ch'ainage  tube  is  introduced  tlii"ough  the  supra- 
pubic wound.  The  dimensions  and  management  of  this  tube  I  regard  as  matters 
of  the  utmost  importance  in  the  after-treatment  of  this  operation.  I  have 
been  gradually  increasing  the  calibre  of  tliis  tube,  till  now  I  invariably  employ 
seven-eighths-inch  tubing,  with  a  lumen  of  five-eighths  inch  in  diameter.  Two 
large  perforations  or  eyes  are  made  as  near  as  possible  to  the  vesical  end  of  this 
tube,  on  opposite  sides  of  it.  Only  about  one  inch  of  the  tube  should  project 
into  the  bladder,  just  sufficient  for  the  side  openings  to  lie  completely  within 
its  cavity.  When  the  bladder  is  allowed  to  contract,  the  tube  is  gripped  by  it, 
so  that  the  whole  of  the  urine  escapes  tlu'ough  the  tube.  In  this  way  infection 
of  tissues  in  the  prevesical  space  is  ob\dated  and  cellulitis  prevented.  On  no 
account  should  the  tube  be  inserted  into  the  prostatic  ca\dty,  om-  object  being  to 
facilitate  by  every  means  the  contraction  of  this  cavity.  If  more  than  one 
inch  of  the  tubing  be  introduced  into  the  bladder,  it  will  press  on  its  base  and 
give  rise  to  constant  straining,  and  in  the  end  of  the  penis  a  pain  like  that 
caused  by  vesical  stone, 

"The  edges  of  the  parietal  wound  are  now  brought  together  round  the  tube 
by  silkworm-gut  sutures,  one  or  two  of  which  should  pass  tlu-ough  the  recti 
muscles.  On  no  account  should  bm'ied  sutm'es  be  employed,  as  they  are  certain 
to  be  infected  by  m-ine.  One  of  the  sutm'es  should  pass  tlu'ough  the  th'ainage 
tube  to  keep  it  in  position.     No  sutures  are  inserted  in  the  bladder. 

"Before  the  catheter  is  withdi-awn  and  the  dressings  applied  the  bladder  is 
once  more  irrigated,  in  order  to  remove  clots  and  to  ascertain  that  drainage 
is  quite  free.  Finally,  a  piece  of  broad  iodoform  gauze  tape,  a  couple  of  inches 
long,  is  inserted  in  one  angle  of  the  wound  against  the  side  of  the  tube,  and  left 
there  for  twenty-four  hours.  This  is  done  for  the  purpose  of  preventing  the 
accumulation  of  fluids  in  the  pre^^esical  space.  The  wound  is  now  covered  with 
cyanide-of-zinc  gauze,  and  the  patient  deeply  swathed  in  absorbent  dressings,— 
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in  front  and  on  the  sides  and  back.  The  whole  dressing  is  kept  in  place  by  a 
broad  flannel  binder  or  many-tailed  bandage,  loosely  applied.  Cotton-wool, 
wood-wool,  tissue,  or  cellulose  may  be  employed.  The  last  is  most  absorbent 
and  keeps  the  patient  driest.  A  thin  layer  of  cotton-wool  should  be  placed 
between  it  and  the  skin;  otherwise,  the  cellulose,  when  wet,  forms  a  pulp,  which 
adheres  to  the  skin  and  feels  cold  and  clammy. 

''After-Treatment. — The  dressings  should  be  changed  when  satm'ated  with 
urine,  every  four  or  six  hours,  according  to  the  quantity  of  fluid  secreted.  Dming 
the  first  twenty-four  hours  after  operation  there  will  generally  be  some  clots 
of  blood  lying  in  the  ch'ainage  tube;  these  should  be  removed  by  long,  slender, 
forceps  at  each  dressing. 

''The  bladder  should  be  UTigated  at  least  once  daily,  by  the  surgeon  himself , 
with  warm  boric-acid  lotion  or  a  weak  solution  of  potassium  permanganate. 
For  this  purpose  a  long  glass  nozzle  attached  to  the  rubber  tubing  of  an  UTigating 
can  is  best,  the  nozzle  being  introduced  through  the  drainage  tube.  During 
the  first  few  days,  there  should  be  very  little  pressure  of  fluid  on  the  bladder, 
the  irrigating  can  being  held,  or  placed,  upon  a  table,  a  little  above  the  level  of 
the  patient's  abdomen,  so  that  the  lotion  flows  into  the  bladder  and  out  again 
thi'ough  the  ch'ainage  tube  with  very  little  force.  It  is  all-important  that,  in  the 
early  days,  the  drainage  should  be  absolutely  free,  and  that  no  pressure  should 
be  thrown  on  the  cavitj^  from  which  the  prostate  has  been  removed,  either  by 
accumulation  of  urine  in  the  bladder  or  by  pressure  from  a  high  column  of  lotion, 
so  that  the  ca\dty  may  remain  at  rest,  and  that  blood-clot  adherent  to  its  sur- 
faces may  be  undisturbed,  thus  obviating  bleeding  and  facilitating  the  healing 
process.  This  is  the  main  object  with  which  I  emj^loy  a  stout  ch'ainage  tube — 
that  the  urine  and  clots  may  escape  tlirough  it  freel}',  and  that,  consequently, 
there  may  be  no  straining,  w^hich  would  have  the  effect  of  dilating  the  ca\dty. 
Patients  who  pass  no  urine  per  urethrani  for  ten  or  twelve  days  after  operation 
almost  invariably  do  l)est. 

''The  patient  should  lie  on  his  back  for  twenty-four  hours,  after  which  he 
should  be  placed  alternately  on  either  side,  and  on  his  back.  During  the  first 
four  or  five  days  he  should  not  be  allowed  to  make  any  exertion,  all  move- 
ments being  effected  by  the  nm^ses.  Should  there  be  any  oozing  of  blood  after 
the  operation,  the  foot  of  the  bed  should  be  raised  on  blocks  and  hypodermic 
injections  of  ergotin  given.  Shock,  when  it  occurs  immediately  after  the  opera- 
tion, should  be  treated  by  warmth  from  hot-water  bottles  and  extra  clothing, 
by  hypodermic  injections  of  strychnine,  and  l^y  enemata  of  coffee  and  brandy. 
Pain  or  spasms  of  the  bladder  should  be  relieved  by  hypodermic  injections  of 
morphia.  Should  there  be  any  bronchial  catarrh  or  other  lung  affection,  the 
patient's  head  and  shoulders  should  be  well  raised  by  pillows  after  the  first 
twenty-four  hours  succeeding  the  operation.  And  in  any  case  this  position 
should  be  encoiu-aged  early,  so  as  to  obviate  hypostatic  congestion  of  the  lungs. 

"As  a  rule,  I  remove  the  large  tube  four  days  after  the  operation.  If  the 
patient  be  thin  the  tube  may  be  dispensed  with  in  tlii-ee  days;  if  he  be  very  stout, 
it  should  be  left  in  for  five  days.     By  this  time  a  plastic  lymph  vrill  have  been 
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tlii'own  out  around  the  tube,  thus  shutting  oif  the  prevesical  space  from  contact 
with  the  urine,  and  in  this  way  avoiding  the  occurrence  of  celhihtis.  Before 
removal  of  the  large  tube,  a  smaller  one  should  be  passed  tlii'ough  its  lumen 
and  left  in  the  fistula  for  a  few  days,  to  facilitate  free  di'ainage  from  the  bladder, 
the  wound  in  which  ma}^  then  be  allowed  to  close  as  rapidly  as  nature  can  accom- 
plish this  by  granulation. 

"The  sutm-es  are  removed  on  the  seventh  or  eighth  day,  by  wliich  time  the 
primary  union  will  have  taken  place  in  the  parietal  wound, — save,  of  course,  in 
the  track  of  the  tube. 

"Irrigation  of  the  bladder  may  be  continued  daily — twice  daily,  if  the  urine 
be  at  all  foul — by  inserting  the  long  glass  nozzle  of  the  ii-rigator  thi'ough  the 
fistula  right  down  into  the  \dscus.  The  return  stream  will,  in  the  early  days, 
flow  out  beside  the  nozzle;  but,  as  the  fistula  contracts,  the  nozzle  will  fill  it, 
and  the  uTigation  is  then  accomplished  by  alternately  filling  the  l^ladder  with 
the  lotion  and  then  withdrawing  the  nozzle,  when  the  fluid  will  rush  out  with  more 
or  less  force.  As  the  case  advances,  more  and  more  pressm'e  on  the  l^ladder 
may  be  employed.  The  UTigation  should  be  continued  until  the  boric-acid 
solution  returns  cjuite  clear,  or  the  permanganate  lotion  unaltered. 

"Nine  or  ten  days  after  the  operation  Janet's  method  may  be  employed,  if 
possible.  This  consists  of  introducing  the  glass  nozzle  into  the  m'ethra  and 
graduallj'  raising  the  irrigation  can  till  the  pressure  exerted  by  the  fluid  forces 
the  lotion  into  the  bladder  and  out  thi'ough  the  suprapubic  opening.  This  is, 
perhaps,  the  best  method  of  flushing  out  the  bladder ;  but  some  patients  will  not 
tolerate  it,  owing  to  the  pain  produced.  It  should  never  be  employed  (Uu'ing 
the  first  week  after  operation,  for  fear  of  bleeding;  and  if  it  cause  pain  it  should 
not  be  employed  at  all.  Patients  vary  much  in  their  tolerance  of  this  method 
of  irrigation. 

"After  a  fortnight  or  so,  after  the  bladder  is  distended  by  the  lotion  injected 
tlirough  the  nozzle  placed  in  the  suprapubic  opening,  the  patient  will  freriuently 
pass  the  lotion  per  urethram  as  rapidly  as  it  enters  the  bladder.  When  this  takes 
place  it  is  an  effectual  method  of  flushing  out  the  bladder. 

"It  will  be  observed  that  I  have  not  hitherto  referred  to  the  employment 
of  the  catheter  for  the  purpose  of  washing  out  the  l^ladder  during  the  after- 
treatment.  In  the  early  days  of  the  introduction  of  this  operation  I  was  in  the 
habit  of  introducing  a  large-sized  gum-elastic  catheter  through  the  m-ethra 
daily  from  the  third  or  fourth  day  of  the  operation,  and  irrigating  the  bladder 
thi'ough  this.  The  catheter  was  introduced  partly  in  consequence  of  my  appre- 
hension that,  if  it  were  not  employed,  there  might  be  a  contraction  of  the  deep 
urethra  during  healing  of  the  prostatic  cavity.  Experience  has  taught  me, 
however,  that  my  apprehension  in  this  respect  was  quite  unfounded,  for  in  not 
a  single  instance  has  there  been  any  contraction  to  interfere  with  the  free  flow 
of  lu-ine.  I  do  not  now  introduce  a  catheter  till  the  suprapubic  fistula  has  con- 
tracted to  such  narrow  dimensions  that  it  will  not  admit  the  nozzle,  so  that 
irrigation  cannot  be  practised  in  this  way.  It  is  employed  only  dm-ing  the  few 
days  before  the  patient  begins  to  pass  urine  per  urethram  in  volume,  in  order  to 
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keep  the  bladder  clean  during  this  transition  period.  When  once  natiu-al  micturi- 
tion is  established  the  bladder  is,  of  course,  automatically  washed  out. 

"The  management  of  the  bowels  is  of  the  utmost  importance.  Fortln-ee  or 
four  days  previous  to  the  operation  the  bowels  should  be  freely  moved  once 
daily  at  least,  by  means  of  a  laxative  pill  given  at  night  and  a  mild  saline  in 
the  morning.  On  the  morning  of  the  operation  the  lower  bowel  should  be  emp- 
tied by  means  of  an  enema. 

''The  bowels  then  should  be  left  undistm'bed  for  two  or  thi-ee  days,  when 
they  should  be  freely  moved  by  castor  oil  or  liquorice  powder,  or  anything  that 
can  be  depended  upon  to  act  with  certainty  and  efficiency.  After  this  the 
bowels  should  be  moved  gently  once  a  day  by  means  of  a  pill  taken  at  night  or 
a  saline  in  the  morning,  or  both  if  necessary.  Patients  of  the  prostatic  age 
confined  to  bed  are  liable,  owing  to  want  of  tone  in  the  bowel,  to  have  the  feces 
accumulate  in  the  rectum  until  they  form  a  hard  mass.  Should  the  presence 
of  such  a  mass  be  suspected  a  finger  should  be  introduced  into  the  rectum  and 
the  mass  broken  down,  when  it  may  be  removed  by  an  enema. 

''Patients  should,  as  a  rule,  be  confined  to  their  rooms,  but  not  necessaril}^ 
kept  in  bed,  for  thi'ee  or  four  days  before  the  operation.  Poor,  broken-down 
hospital  patients  wdll  require  to  be  kept  under  observation  for  several  days,  in 
order  that  they  may  be  well  fed,  and  then'  general  health  improved  before  opera- 
tion. 

"I  have  entered  somewhat  at  length  into  the  details  of  the  after-treatment, 
because  I  consider  that  an  intelligent  appreciation  of,  and  attention  to,  them 
is  not  less  essential  to  success  than  the  skilful  performance  of  the  operation. 

"Secondary  Hemorrhage. — Secondary  hemorrhage  has  occurred  in  a  few 
instances.  It  is  a  very  rare  sequela  of  the  operation,  and  may  be  serious  enough 
to  require  proper  attention. 

"Slight  arterial  hemorrhage  may  occur  from  the  suprapubic  wound  upon 
removal  of  the  large  ch'ainage  tube  on  the  fourth  or  fifth  day.  This  is  purely 
traimiatic  and  due  to  the  fact  that  the  tube  is  gripped  by  the  bladder.  The 
utmost  gentleness  should  be  employed  in  removing  the  tube,  which  should  be 
withdrawn  slowly  and  with  a  slight  rotary  motion,  if  it  be  gripped  very  tightly 
by  the  wound.  The  bleeding  from  this  cause  is  always  trifling  and  ceases  auto- 
matically in  a  short  time. 

"Should  there  be  any  obstruction  to  the  free  flow  of  the  contents  of  the 
bladder  through  the  tube  in  the  early  days  after  operation,  the  prostatic  cavity 
is  liable  to  be  dilated,  resulting  possibly  in  venous  hemorrhage  from  its  walls. 
This  is  controlled  by  readjusting  the  tube  in  such  a  manner  that  a  free  outlet 
is  given  to  the  lu-ine,  and  by  irrigating  the  bladder  through  the  tube  vnth  boric- 
acid  lotion  as  hot  as  the  patient  can  bear. 

"But  the  most  serious  form  of  hemorrhage  takes  place,  strange  to  say,  in 
the  case  of  patients  in  whom  healing  is  most  rapid,  resulting  in  the  suprapubic 
wound  closing  earlier  than  usual.  Urine  is  passed  tln-ough  the  m-etlii'a  before 
the  prostatic  wound  is  sufficiently  healed  to  bear  the  resultant  pressm-e  on  its 
surface,  and  hemorrhage  may  take  place  owing  to  spasm  of  the  bladder  and  con- 
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sequent  undue  pressure  on  the  prostatic  cavity.  Should  this  occur,  a  fuH-sized 
rubber  or  gum-elastic  catheter  should  be  introduced  through  the  urethra  and 
tied  in  the  bladder,  so  as  to  give  free  exit  to  its  contents. 

''But  should  the  hemorrhage  persist,  giving  rise  to  pain  antl  spasm  from 
the  accumulation  of  clots  in  the  bladder,  no  time  should  be  lost  in  re-opening 
the  suprapubic  wound,  and  inserting  a  large  drainage  tube  for  a  few  days,  to 
relieve  the  pressure  on  the  walls  of  the  prostatic  cavity.     Hypodermic  injections 


Fig.  137. — Diagrammatic  Drawing,  showing,  above,  a  flap  of  mucous  membrane  left  by  shelling 
out  a  prominent  third  lobe,  and  below,  a  remnant  of  the  urethral  mucous  membrane  extending  back 
into  the  cavity  from  which  the  prostate  has  been  removed — either  of  wliich  projecting  masses  would 
tend  to  form  a  vah'ular  closure  of  tlie  urethra.      (After  A.  '!".  Cabot.) 


of  ergotin  and  the  adniiiiistration  of  calcium  chloride  l)v  the  mouth  should 
also  be  employed." 

Perineal  Prostatectomy. — Different  surgeons  employ  different  incisions  of  the 
skin  and  subcutaneous  structures  for  gaining  access  to  the  enlarged  prostate. 
The  median  incision  is  the  one  of  choice  in  the  vast  majority  of  ca.ses,  because 
through  it  rapid  and  efficient  work  can  be  executed  with  excellent  results; 
especially  by  a  man  whose  hand  is  not  too  large  and  who  is  dexterous.  Some 
excellent  sm'geons  have  such  large  fingers  that  they  are  practically  excluded  from 
attempting  perineal  prostatectoin}".     While  a  short  slender  finger  is  at  a  disad- 
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vantage  compared  with  a  long,  slender  digit,  still,  with  the  aid  of  instruments 
which  ch-ag  the  gland  down  into  the  perineum,  the  former  can  do  satisfactory 
work  As  one  surgeon  has  aptly  said,  ''a  short  finger  becomes  longer  by  expe- 
rience"; but  I  might  add  that  a  stout  finger  acts  as  a  cork. 

Several  kinds  of  incisions  are  employed  for  making  an  opening  through  the 
perineum.  These  are:  (a)  the  median;  (b)  the  transverse;  (c)  the  Y-shaped, 
(d)  the  T-inverted;    (e)  the  semilunar;    (/)  some  modification  of  these. 


Fig.   ISS.^Perineal    Prostatectomy;     Making    the    Median    Incision.     (Original.)     A,    Prostatic 
grooved  staff  in  the  urethra  and  bladder;   middle  finger  of  left  hand  in  the  rectum. 


From  a  sufficient  number  of  cases  to  enable  me  to  have  an  opinion,  I  am 
compelled  to  say  that  the  median  perineal  incision  is  my  preference.  In  a  very 
limited  number  of  cases  the  entire  prostate  can  be  removed  without  injm-y  to 
the  prostatic  or  membranous  portion  of  the  urethra.  (MacEwen  and  Fergus- 
son.)  This  can  never  be  done  suprapubically.  Nearly  all  the  operations  by 
the  perineal  route  requu-e  the  opening  of  the  membranous  and  prostatic  urethra 
— the  one,  for  the  ]3urpose  of  introducing  instruments  which  aid  in  the  operation; 
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the  other,  to  afford  ample  room  for  the  enucleation  of  the  gland.  In  the  intra- 
capsular method  the  capsule  must  be  opened  to  find  a  cleavage  thi"ough  which 
the  finger  may  be  introduced  for  the  purpose  of  separating  the  gland  from  its 
capsule.  While  this  is  true  we  must  admit  that  some  cases  are  suitably  dealt 
with  by  the  suprapubic  route.  In  my  opinion  they  are  vastly  in  the  minority. 
From  my  experience  I  would  advise  that  almost  all  cases  should  first  he  explored 
through  the  perineum.     If  it  then  be  found  that  certain  portions  of  a  hyper- 


FiG.    139. — Perineal   Pr()stateet(jiiiy ;    Extra-lithotomy   Position.      (Original.) 

B,  Grooved  staff;    C,  median  incision  retracted;    E,  enlarged  prostate;   F,  lateral  incision  in  the 
capsule;   /,  median  incision  in  the  urethra. 


ti-oi)hied  prostate  cannot  be  removed  tlu'ough  the  perineum,  it  does  not  com- 
pi'omise  either  the  surgeon  or  the  patient  to  make  a  suprapubic  opening  and 
complete  the  operation.  It  seems  to  me  that  this  is  much  safer  than  to  under- 
take a  suprapubic  prostatectomy  alone,  or  the  combination  operation  reversed. 
More  knowledge  can  be  gained  of  the  size,  shape,  and  extent  of  prostatic 
protrusions  into  the  bladder,  by  the  finger  in  the  perineal  wound  than  by  cys- 
toscopy before  operation. 
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Steps  of  the  Operation. — The  bladder  is  washed  out  with  an  antiseptic  solu- 
tion. A  quantity  of  the  fluid  amounting  to  six  or  eight  ounces  is  then  left  in 
the  viscus.  A  plug  of  gauze  is  next  inserted  into  the  rectum.  A  grooved 
staff  (Figs.  138  and  139)  is  passed  per  uretkram  into  the  bladder.  Then  the 
patient  is  placed  in  the  extreme  lithotomy  position  and  held  by  assistants. 

Now  pass  the  middle  finger  of  the  left  hand  into  the  rectum.  (Fig.  138.) 
Split  the  perineum  m  the  median  line  from  l^ehind  forward.  Open  the  mem- 
branous uretlii'a  and  prostatic  urethra  as  far  back  as  the  sinus  pocularis,  and 
pass  the  index  finger  of  the  left  hand  into  the  wound  as  the  staff  is  withch-awn. 


Fig.    140. 


-Perineal   Prostatectomy;     Extra  vesical   Enucleation  of   the   Diseased   Middle   Lobe. 

(Original.) 


In  exposing  the  membranous  uretlu'a  by  the  median  incision  it  is  probabh" 
better  to  teach  that  the  skin  be  cut  first  and  that  a  careful  dissection  be  made 
tlii'ough  the  other  soft  structures  down  to  the  urethra  in  order  to  insure 
against  injury  to  the  bulb.  Remove  the  finger  from  the  rectum  and  pass 
the  prostate  depressor  into  the  bladder  as  the  finger  is  withckawn. 

Remove  the  glove  from  the  left  hand,  reinsert  the  finger  into  the  wound,  and 
search  for  a  line  of  cleavage  within  the  capsule  of  one  or  both  lobes  of  the  gland. 
Usually  the  cleavage  can  be  found  near  the  apex  of  the  prostate  and  to  the  left, 
because  the  knife  generally  cuts  a  little  to  this  side  as  it  opens  the  prostatic 
urethra.     If  cleavage  is  not  found,  a  small  transverse  incision  is  made  along- 
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side  of  the  finger  tlirough  the  capsule.  (Fig.  138.)  By  means  of  the  prostatic 
depressor,  the  gland  is  pulled  do^vn  as  it  is  being  enucleated  by  the  finger 
(Fig.  140) ;  this  enucleation  is  sometimes  accomplished  in  less  time  than  it  takes 
to  describe  the  process.  It  will  be  found  that  the  separation  of  the  gland  is 
interfered  with  where  it  is  covered  with  vesical  and  prostatic  uretln-al  mucosa. 
Pulling  and  tearing  should  be  avoided  at  this  stage;  large  portions  of  prostatic 
tissue  may  be  grossly  cut  away  by  means  of  my  prostatic  cutting  forceps.  (Fig. 
128,  Xo.  2.)  Both  lobes  having  been  removed,  the  interior  of  the  bladder  may  be 
readily  explored  by  the  finger.  If  there  are  protrusions  or  prostatic  tissues  in  the 


Fio.  141. — Perineal  Prostatectomy,  Pedunculated  Middle  Lobe.  (Original.)  1.  Middle  finger 
in  the  bladder;  2,  index  finger  in  the  space  from  which  the  prostate  has  been  removed;  3,  prostatic 
forceps  grasping  the  middle  lobe  of  the  prostate. 


shape  of  a  pathological  middle  lobe,  or  prolongations  from  either  or  both  lateral 
lobes,  the  first  thing  to  l^e  determined  is  whether  the  growth  is  sessile  or  peduncu- 
lated. (Fig.  141.)  If  it  is  sessile,  it  is  an  easy  matter  to  enucleate  it  with  the 
finger  or  remove  it  by  morcellement ;  if  it  is  pedunculated  and  cannot  be  safely 
delivered  through  the  perineal  wound  without  undul}'  stretching  and  perhaps 
tearing  the  neck  of  the  bladder,  then  the  operation  should  be  completed  supra- 
pubically. 

A\'here  enucleation  is  easy  and  the  bladder  is  not  septic,  deep  sutures  (No.  0 
cln-omicized  catgut)  are  employed  to  close  the  uretlii'a  and  bring  together  the 
edges  of  the  levator  ani  muscles.     A  small  cigarette  drain  is  employed  to  take 
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care  of  tlie  discharge  from  the  perineum  alone,  the  skin  is  closed  by  horse- 
hair, and  a  retention  catheter  is  passed  into  the  bladder.     (Fig.  142.) 

In  septic  cases  and  in  very  old  men  with  marked  prostatic  deformity,  the 
gland  must  be  removed  as  rapidly  as  possible.  The  safety  of  the  rectum  from 
injury,  and  the  rapidity  of  the  operation  may  be  increased  by  the  use  of  a  doul^le- 
edged  gouget  with  a  beaded  point  which  strikes  the  groove  in  the  staff,  and  the 
knife  is  passed  through  the  prostatic  m'etkra  in  a  firm,  gentle  curve.  The 
gouget  splits  the  prostatic  m'etlira  laterally;  its  flat  posterior  side  is  toward  the 
rectum  and  protects  it  from  injury.     This  is  not  the  operation  of  choice. 


Fig.  142. — Perineal  Prostatectomy.      fOri^inal.")      1,  Drainage  tube  in  place;    2,  gauze  packing. 


Total  enucleation  of  the  prostate  gland  by  Freyer  has  taught  us  one  thing, 
viz.:  that  the  preservation  of  the  prostatic  urethi'a  is  not  of  so  great  importance 
as  the  advocates  of  perineal  prostatectomy  believed.  With  this  in  mind,  we 
can  attack  the  enlarged  prostate  tlirough  the  perineum  with  less  regard  to  the 
prostatic  uretlira  and  raise  it  from  its  bed  where  all  the  structm'es  are  within 
reach  of  the  finger.  One  type  of  gland,  the  chronically  inflamed  prostate, 
usually  atrophied,  can  be  removed  only  piecemeal.  A  clironically  inflamed 
prostate  cannot  be  removed  suprapubically  at  all.  This  is  also  true  of  pros- 
tatic abscess  and  calculi,  and  the  recent  experience  of  Young  demonstrates 
that  a  malignant  prostate  can  best  be  removed  through  the  perineum. 

In  my  opinion  it  seems  unsurgical  to  attack  a  contracted  bladder  from  above 
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except  possibly  in  two  steps.  The  plan  of  making  bilateral  incisions  of  the 
capsule,  as  de^dsed  by  Proust  and  exploited  by  Young  (Fig.  143),  in  order  to 
save  the  ejaculatory  ducts,  does  not  appeal  to  decent  old  men.  While  the  man}- 
tractors  and  depressors  de^^sed  are  often  clumsy  and  inefficient, — though  some 
of  them  answer  the  pm-pose  well  enough, — I  prefer  my  own. 

Mortality. — The  worst  result  that  can  be  obtained  in  prostatectomy  is  death. 
"AVliile  old  age  waits  to  hear  the  keel  upon  the  other  shore,''  the  old  man 
chances  death  by  operation  rather  than  suffer  constantly;  and,  even  though 
inconvenient  post-operative  sequelae  arise,  life  is  endurable  after  the  operation. 

It  is  interesting  to  note  that  for  yeai's  the  mortality  of  suprapubic  prostatec- 
tomy (McGill)  has  been  less  when  the  operation  was  combined  with  lithotomy 
than  when  no  calculus  was  present.  Bm'ckhardt  gives  13.8  per  cent  mor- 
tality (fom*  deaths  in  29  cases)  for  the  former  operation,  and  20.8  per  cent 
(16  deaths  in  77  cases)  for  the  latter.  ''  Tliis  difference  can  only  be 
explained  on  the  assiunption  that  the  presence  of  the  stone  necessitated 
operative  interference  earlier  and  while  the  patients  were  better  able  to  endm"e 
an  operation  than  when  no  calculus  existed.  .  .  .  The  death-rate  from  McGill's 
operation  (partial  suprapubic  prostatectomy)  has  always  been  liigher  and  always 
will  be,  it  seems.* 

Belfield  collected  111  cases  in  wliich  McGill's  operation  had  been  performed, 
with  12  deaths — a  mortality  of  13.6  per  cent;  Moulin,  in  1892,  collected  94 
cases,  with  19  deaths — a  mortality  of  20.2  per  cent.  Watson  collected  from 
various  som'ces  243  cases  of  total  suprapubic  prostatectomy,  "v^-ith  28  deaths — 
a  mortality  of  11.5  per  cent;  while  among  perineal  operations  he  found  33  deaths 
■ — a  mortality  of  6.2  per  cent. 

Young  thus  states  his  experience: — "'I  have  now  had  185  consecutive  cases 
of  perineal  prostatectomy,  with  seven  deaths — a  mortality  of  3.7  per  cent. 
This  includes  all  of  the  early  cases,  when  the  operation  was  in  a  developmental 
stage  and  much  less  satisfactory:  the  patient  being  confined  to  bed  and  the  drain- 
age not  being  removed  for  much  longer  periods.  It  certainly  does  not  represent 
the  true  mortality.  .  .  .  Dming  the  past  two  and  one-half  3'ears  there  have  been 
one  hundred  cases  A\ith  only  two  deaths — a  mortality  of  two  per  cent.  But 
the  most  con^'incing  e\ddence  of  the  benignity  of  the  operation  is  the  fact  that 
in  the  last  sixty  consecutive  cases  there  has  not  been  a  single  death  or  bad 
result."  t 

The  results  obtained  by  A.  T.  Cabot  are  as  follows: — ''My  experience  has 
been  that  the  restoration  of  function  is  more  complete  and  lasting  after  the 
perineal  than  after  the  suprapubic  operation.  ...  In  the  past  four  years  I 
have  operated  on  thirty-five  cases  of  perineal  prostatectomy.  Two  of  the 
patients  have  cUed,  one  tlu-ee  daj's  after  operation,  the  other  at  the  end  of  a 
month.""  t 

*  Deaver:     ■  Enlargement  of  the  Prostate."  pages  210-212. 

t  Hugh  K.  Young:  "  Study  of  145  Cases  of  Perineal  Prostatectomy,"  John  Hopkins 
Hospital  Reports,  vol.  iv.,  1906.  page  115. 

I  A.  T.  Cabot:   "  Modern  Operations  for  Complete  Removal  of  the  Prostate."  1907. 
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Miles  F.  Porter  *  gives  the  following  account  of  the  results  of  prostatectomy: 
— ''A  study  of  485  cases  of  prostatectomy  for  hypertrophy  of  the  prostate, 
occrn'ring  in  the  practice  of  thirteen  different  operators,  wherein  the  cause  of 
death  is  given,  show  in  all  thirty-three  deaths.  Of  these  deaths  ten  were  due 
to  such  causes  as  cancer  of  the  liver,  pulmonary  tuberculosis,  etc.,  diseases  in 
no  way  connected  with  the  operation  or  with  the  pathological  condition  for 
which  the  operation  was  undertaken ;  eight  of  the  deaths  were  due  to  exhaustion, 
pneumonia,  pulmonary  embolism  and  sepsis,  conditions  caused  by  the  operation 


Fig.  143. — Perineal  Prostatectomy.      Inci.sion  in  capsule  advocated  by  Albarran. 

itself  or  the  anaesthesia.  It  would  be  nearer  the  exact  truth,  perhaps,  to  say 
of  the  deaths  due  to  sepsis,  that  most  of  them  were  due  to  conditions  existing 
before  the  operation  was  done;  but,  for  the  present,  at  least,  we  will  consider 
them  as  deaths  due  to  the  operation  per  se.  The  remaining  fifteen  deaths  were 
due  to  pyelitis,  pyelonephritis,  and  other  conditions  secondary  to  and  caused 
by  the  hypertrophy  of  the  prostate,  and  existing  at  the  time  of  the  operation. 
The  total  death  rate  in  this  series  of  cases,  then,  is  less  than  seven  per  cent.  .  .  . 

*  Miles  F.  Porter,  in  .Journal  of  Amer.  Med.  Assoc,  May  23d,  1908. 
VOL.  VIII. — 25 
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"The  death  rate  of  the  operation  is  less  than  two  per  cent;  wliile  the  con- 
ditions secondary  to  and  caused  by  the  enlarged  prostate  is  three  and  one-half 
per  cent.  In  other  words,  half  of  all  the  deaths  following  prostatectomy  are 
due  to  conditions  set  up  by  the  enlarged  prostate.  The  deaths  from  these  con- 
ditions outnumber  the  deaths  from  the  operation  per  se,  two  to  one.  This 
means  that  the  death  rate  in  hypertrophy  of  the  prostate  treated  without  opera- 
tion is  about  four  per  cent,  while  timely  prostatectomy  will  yield  a  death  rate 
of  two  per  cent  or  less.  If  there  is  any  error  in  these  statistics,  it  consists  in 
attributing  to  the  operation  itself  too  many  deaths,  and  charging  to  the  patholog- 
ical conditions  secondary  to  the  enlarged  prostate,  too  few." 

Fuller,  speaking  of  his  personal  experience  with  prostatectomy  in  over 
300  cases,  says:  "I  feel  that,  if  cases  complicated  with  ver}^  marked  uraemia 
are  excluded,  I  can  operate  with  an  average  risk  to  the  patient  of  not  more  than, 
and  probably  under,  five  per  cent.  Death  from  the  operation  itself  is  practically 
niir 

Goodfellow  has  done  103  perineal  prostatectomies  with  but  two  deaths. 
Watson  gives  the  death  rate  in  enlarged  prostate,  treated  by  catheterization, 
as  7.7  per  cent. 

C.  H.  Mayo,  including  his  brother's  cases  with  his,  says:  "In  291  cases, 
including  26  for  carcinoma,  we  have  had  28  deaths." 

Willy  Meyer  writes  as  follows:  "I  have  done,  outside  of  some  85  Bottini 
operations  for  prostatic  enlargements,  41  suprapubic  and  8  perineal  prostatec- 
tomies. .  .  .  Personally,  I  prefer  the  suprapubic  to  the  perineal  operation." 

Crile  says :  "In  my  experience  in  about  25  operations  for  prostatectomy,  the 
patients  themselves  were  pleased  with  the  result." 

Miles  F.  Porter  further  says:  "My  own  experience  is  limited  to  25  cases. 
There  were  three  deaths,  all  due  to  septic  conditions  (pyelonephritis  and  cys- 
titis) which  existed  at  the  time  of  the  operation  and  because  of  which  the 
patients  finally  asked  for  relief.  .  .  .  The  fatalities  following  prostatectomy 
are  largely  due  to  conditions  resulting  from  the  hypertrophy  and  existing  at 
the  time  of  operation.  Prostatectomy,  in  the  absence  of  seriou-;  complication, 
entails  a  risk  to  life  of  less  than  two  per  cent.  The  death  rate  in  enlarged  prostate 
treated  by  catheterization  is  over  five  per  cent." 

In  a  more  recent  communication  *  Young  makes  the  following  statement : — • 
"Including  cases  of  cancer  of  the  prostate  in  which  the  typical  operation  of 
conservative  perineal  prostatectomy  was  employed ;  13  recent  cases  which  have 
not  been  tabulated;  20  cases  in  which  operation  has  been  performed  since  my 
paper  appeared  some  months  ago;  and  a  few  cases  in  which  the  technique  was 
not  the  typical  one  and  which  have  not  been  tabulated,  .  .  .  there  have  been 
400  cases  of  perineal  prostatectomy,  with  13  deaths — a  mortality  of  3.25  per 
cent.  .  .  .  During  a  period  of  two  years  and  eight  months  128  consecutive  cases 
were  subjected  to  the  operation  of  conservative  perineal  prostatectomy  without 
a  single  fatal  result.  Forty-three  of  these  128  patients  were  over  seventy  years 
of  age  and  two  were  over  eighty  years  of  age." 

*  II.  K.  Young:   "Perineal  Prostatectomy,"  .Jour,  of  Amer.  Med.  Assoc,  March  5th,  1910. 
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Dr.  Stanley  Stillman,  of  San  Francisco,  refers  to  the  fact  that  Sii*  William 
Macewen  was  in  the  habit  of  performing  the  suprapubic  operation  in  all  cases 
in  which  the  urine  could  be  rendered  fairly  healthy;  but,  when  this  could  not 
be  done,  he  performed  a  double  lithotomy  incision  in  the  perineum  for  drainage 
purposes,  and  then  allowed  an  interval  of  a  week  or  ten  days  to  elapse.  During 
this  time  the  surfaces  of  the  incisions  which  he  had  made  became  covered  with 
granulations  and  the  capsule  of  the  prostate  retracted,  causing  the  cut  surface 
of  the  gland  to  protrude  from  the  wound.  While  it  was  in  this  state  he  reduced 
its  size  materially  by  means  of  a  thorough  dissection,  and  then,  ten  days  later, 
he  shelled  out,  with  his  index  finger,  each  lobe  of  the  gland,  with  no  bleeding 


Fig.  144. — Perineal  Drainage.      (After  Ransohoff.) 


and  little  danger  of  infection,  inasnuich  as  the  urine  had,  in  the  interval,  become 
fairly  healthy.  Dr.  Stillman  says  that  he  has  himself  followed  this  plan  for  two 
years,  with  much  better  results  than  he  ever  obtained  from  other  methods  of 
prostatectomy.  His  preference  is  distinctly  for  the  suprapubic  method  of 
operation  in  cases  in  which  the  lU^ine  is  healthy,  and  for  Macewen's  method  in 
those  in  which  the  urine  cannot  be  rendered  healthy  prior  to  operation.* 

General  Remarks. — Re-establishment  of  spontaneous  urination  and  relief  of 
vesical  infection  are  the  rule.  The  loss  of  generative  power  is  habitual.  The 
advanced  age  of  the  patient  is  not  a  contra-indication  to  operating.  The  relative 
integrity  of  renal  activity  is  necessary.  Patients  wth  grave  organic  diseases, 
such  as  diabetes  and  renal  disease,  succumb  to  what  is  apt  to  be  termed  shock. 
*  Jour,  of  Amer.  Med.  Assoc,  Jxily,  1909. 
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It  may  be  said  that  the  two  methods  of  operating,  the  perineal  and  the  supra- 
pubic, have  each  their  advantages  and  cUsad vantages. 

According  to  Ricketts  *  there  were,  in  Freyer's  series  of  (344  operations  of 
suprapubic  enucleation  of  the  prostate  to  date,  48  octogenarians,  and  9  bor- 
dering on  this  period,  with  6  deaths.  "In  connection  with  these  644  operations 
there  have  been  39  deaths  varying  from  six  hours  to  thirty-seven  days  after 
operation,  or  a  mortality  of  6.05  per  cent.  The  mortality  has  been  gradually 
diminishing  from  ten  per  cent  in  the  first  100  cases,  to  4.24  per  cent  in  the 
last  200." 

M.  Tufher  f  believes  that  the  suprapubic  operation  is  easier  to  perform  and 
requires  less  time  than  the  perineal.  When  the  gland  is  ver}^  small  and  the 
abdomen  very  fat,  he  selects  the  perineal  operation;  and  he  quotes  from  Proust, 
Watson,  Horwitz,  Leque,  Hartmann,  Pauchet,  Rafin,  Young,  and  Albarran,  to 
the  effect  that,  in  a  series  of  2,222  cases,  the  average  mortality  was  6.23  per  cent; 


Fig.  145.—  Soft-Rubber  Catheter  Holder. 

out  of  the  total  number  of  cases  operated  upon,  the  cause  of  death  was  about 
the  same  in  both  operations  (thirty-five  per  cent  of  the  number  being  perineal 
and  thirty-three  per  cent  suprapubic).  Shock  is  given  as  the  cause  of  death  in 
17.8  per  cent  operated  on  the  suprapubic  method. 

No  permanent  fistula'  have  been  observed  after  operation  in  those  cases  in 
which  the  bladder  was  inflamed  (purulent  secretion),  trabeculated,  pouched  or 
diverticulated,  or  contained  stones.  The  natural  tendency  of  the  perineum  is 
to  close  spontaneously,  but,  so  long  as  pus  escapes  from  the  opening,  a  fistula 
is  likely  to  persist  or  to  recur.  I  have  had  two  cases  of  this  character.  Injury 
to  the  rectum  during  operation  is  more  of  a  blunder  than  an  accident,  and  second- 
aj-y  rectal  fistulse  are  caused  more  frequently  by  rough  treatment  from  the 
eighth  to  the  twelfth  day,  when  the  granulations  are  exuberant.  Secondary 
fistula^  have  occurred  in  two  of  my  patients  in  whom  the  after-treatment  was 
not  carried  out  by  myself.     Tlu-ee  patients,  at  the  time  when  I  first  saw  them, 

*  .Journal  of  the  Amer.  Med.  Association,  Jan.  29th,  1910. 

fAnn.  des  Mai.  g^n.-urin.,  October,  1902.— The  Journal  of  the  Amer.  Med.  Assoc,  Oct. 
25th,  1902.— Centrbl.  f.  Krankh.  d.  Harn-  u.  Sex.  Org..  1901,  p.  571.— Phila.  Med.  Journal, 
June  8th,  1901.— "Traitement  de  I'Hypertrophie  de  la  Prostate,"  Rapport  au  Congres  Inter- 
national de  Mcdecine,  1905. 
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were  wearing  urinals  on  account  of  partial  incontinence.  They  and  their  rela- 
tives found  this  more  acceptable  than  death.  One  of  these  i)atients — a  man  aged 
seventy,  accepted  the  operation  only  when  life  became  imendurable  from  pain, 
etc.  In  this  case  considerable  sloughing  took  place  at  the  seat  of  the  operation, 
from  the  skin  inward.  In  one  case  a  stricture  developed  as  a  result  of  the  opera- 
tion; it  was  cured  by  perineal  section.  Five  patients  had  epididymitis.  One 
had  unilateral  intrarenal  and  extrarenal  abcess,  which  developed  tlii*ee  weeks 


Fig.  140.- 


-SjTns'  Prostatic  Tractor  in  Use.   Details  of  construction  of  end  of  the  tractor  are  sho-rni 
in  the  small  figure  at  the  lower  part  of  the  illustration. 


after  the  operation.     A  cure  was  effected  by  incision  and  drainage.     Stone  in 
the  bladder  was  present  in  six  cases. 

Drs.  Tenney  and  Chase,  in  discussing  the  question  of  mortalit}'  after  jiros- 
tatectomy,  accept  as  possibly  due  to  the  operation  every  death  reported  as 
occm-ring  within  six  weeks.  From  their  table  we  find  that  2,342  patients  were 
operated  on  tlu'ough  the  perineum  and  667  suprapubically.  The  mortality 
experienced  in  this  series  was  a  little  over  7.9  per  cent  for  the  cases  which  were 
operated  upon  l)y  the  perineal  route,  and  a  little  over  13.2  per  cent  for  those 
operated  upon  by  the  suprapubic  route.  In  other  words,  the  mortalit}^  of  the 
suprapubic  was  nearh'  twice  as  great  as  tliat  of  the  perineal  operation. 
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In  my  own  cases  I  had  no  deaths  in  the  first  series  of  21.  Then,  afterward, 
I  lost  three  cases — one  from  renal  insufficiency,  in  forty-eight  hours.  This 
was  considered  a  very  unfavorable  case  for  operation.  Another  patient  died 
in  twelve  hom^s  from  an  overdose  of  morphine;  and  a  third — an  unfavorable 
case  because  of  old  age  and  emaciation — succumbed  on  the  third  day.  This 
makes  my  mortality  between  three  and  four  per  cent  in  one  hundred  and  three 
cases,  and  does  not  include  five  deaths  following  prostatectomy — three  from 
carcinoma  and  two  from  acute  tuberculosis. 


SURGERY  OF  THE  OVARIES  AND  FAL- 
LOPIAN TUBES. 


By  BENJAMIN  R.  SCHENCK,  M.D.,  Detroit,  Michigan. 

Embryology. — While  various  embryologists  differ  concerning  certain  minor 
details  in  the  development  of  the  reproductive  organs,  they  all  agree  as  to  the 
main  facts.  The  essential  points  in  the  formation  of  the  tubes,  ovaries,  and 
uterus  are  given  in  the  following  brief  account. 

The  internal  generative  organs  develop  from  the  intermediate  cell-mass — 
a  group  of  mesoblastic  cells  situated  on  either  side,  just  external  to  the  paraxial 
mesoblast.  Some  of  these  cells  form  into  a  ridge  running  longitudinally  from 
the  head  region,  posteriorly  to  the  caudal  extremity.  Mesially  this  ridge  is 
paralleled  by  the  primitive  aorta,  cardinal  veins,  and  beginnings  of  the  ver- 
tebrae. The  outer  edge  projects  into  the  coelom  or  body  cavity,  which  space 
separates  it  from  the  somatopleure,  or  body  wall.  This  ridge  is  known  as  the 
Wolffian  ridge.  It  is  covered  by  the  mesothelium,  a  portion  of  which,  situated 
on  the  inner  side  of  the  Wolffian  ridge,  proliferates  and  thus  forms  a  second 
cord,  known  as  the  genital  ridge.  The  Wolffian  ridge  is  largely  concerned 
with  the  development  of  the  urinary  system;  the  genital  ridge  with  the 
reproductive  organs.     (Fig.  147.) 

In  the  various  parts  of  the  W^olffian  ridge  three  sets  of  tubules  form  by 
ingrowths  from  the  coclomic  or  peritoneal  mesothelium.  These  are  known, 
from  before  backward,  as  the  head-kidney,  the  mid-kidney,  and  the  hind-kidney. 
The  first  of  these  has  but  a  transitory  existence ;  its  duct,  however,  represents 
the  beginning  of  the  Wolffian  duct,  presently  to  be  described.  The  mid-kidney 
acquires  considerable  size,  acts  at  first  as  an  embryonic  excretory  organ,  and 
later  takes  an  important  part  in  the  formation  of  the  genital  system.  It  is 
known  as  the  Wolffian  body.  The  hind-kidney  becomes  the  true  or  permanent 
kidney  and  its  further  development  does  not  here  concern  us. 

The  duct  of  the  head-kidney,  or  Wolffian  duct,  extends  posteriorly,  and,  be- 
tween the  third  and  fourth  weeks,  in  the  human  embryo,  reaches  the  urogenital 
sinus  into  which  it  opens.  At  the  same  time,  or  a  little  later,  a  second  duct 
is  being  formed  in  the  following  manner :  When  the  Wolffian  body  has  become 
fully  developed,  the  peritoneal  epithelium  (mesothelium),  which  covers  its  outer 
and  anterior  portion,  becomes  thickened  and  an  invagination  takes  place  form- 
ing a  tube,  lined  by  these  same  cells  which  are  columnar  in  shape.  The  lumen  of 
this  tube,  known  as  the  Muellerian  duct,  connects  with  the  peritoneal  cavity. 
This  duct  runs,  for  the  most  part,  parallel  to  the  Wolffian  duct,  and,  like  the 
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latter,  enters  the  lU'ogeiiital  sinus — a  portion  of  the  primitive  hind-gut,  formed 
by  an  ingrowth  of  a  fold  from  either  side.     (Fig.  148.) 

While  these  changes  have  been  progressing,  certain  alterations  have  been 
taking  place  in  the  mesothelium  covering  the  Wolffian  ridge  on  its  inner  side. 
The  epithelial  cells  in  this  position  proliferate  and  become  several  layers  in  tliick- 
ness,  thus  forming  the  genital  ridge  referred  to  before.  These  cells  constitute 
the  germinal  epithelium  of  Waldeyer.  They  grow  downward  into  the  mesoblas- 
tic  stroma  in  columns,  sometimes  called  the  egg-tubules  of  Pflueger,  while  the 
stroma  grows  upward  among  the  epithelial  cells,  thus  forming  something  of 
a  network  of  epithelium  and  connective  tissue.  Even  before  this  downgrowth 
of  the  epithelial  cells  takes  place,  certain  of  them  are  distinguishable  by  their 
large  size,  vesicular  nuclei,  and  characteristic  chromatin  network.  These  cells 
are  the  primordial  ova,  and  each  one  of  the  egg-tubes  contains  one  or  more  of 
them.     Bv  the  growth  of  the  connective  tissue,  the  egg-tubes  become  separated 


Fig.  147. — Diagrammatic  Cross  Section  of  a  Rabbit  Embryo,  12  millimetres  (^  inch)  long.  The 
picture  shows  the  Wolffian  bod_y  and  the  genital  ridge.  (After  Mihalkoviez.)  a,  Aorta;  cv,  cardinal 
vein;  be,  bodj'  ca\-ity;  bw,  body  wall;  wt,  tubules  of  AVolffian  body;  wd,  Wolffian  duct;  g,  glomerulus 
of  Malpigluan  corpuscles;    gr,  genital  ridge:    m,  mesentery. 


from  their  peritoneal  attachment,  thus  forming  nests  of  germinal  epithelium, 
in  the  centre  of  each  one  of  which  are  one  or  more  primorcUal  ova,  while  the  other 
cells  of  the  nest  become  the  epithelial  cells  of  the  Graafian  follicle.  It  has  been 
computed  that  the  ovary  at  birth  contains  from  70,000  to  100,000  primordial 
ova,  only  a  verj^  small  proportion  of  which  ever  reach  matmity. 

The  first  stages  in  the  growth  of  the  Wolffian  body,  the  Wolffian  and  Muel- 
lerian  ducts,  and  the  ovary,  having  thus  briefly  been  described,  it  remains  to 
trace  their  further  development  and  ascertain  how  these  primitive  structures 
change  into  the  organs  as  we  see  them  at  birth. 

We  have  seen  that  the  Muellerian  duct  consists  of  a  tube  of  epithelial  cells, 
ha\'ing  a  lumen  which  connects  at  its  anterior  end  with  the  coelom  or  peritoneal 
ca\ity.  As  this  duct  gi'ows  posteriorly  it  is  contained  in  a  fold  of  connective 
tissue,  known  as  the  genital  funiculus,  which  extends  from  the  body  wall  out 
into  the  peritoneal  ca\dty.    This  fold,   with  the  contained  Muellerian  duct. 


SURGERY  OF  THE   OVARIES  AND  FALLOPIAN  TUBES. 


393 


Mdi 


develops  mesially  until  it  meets  the  one  of  the  opposite  side,  when  fusion  occurs. 
Fusion  of  the  ducts  also  takes  place  to  a  similar  extent,  forming  the  epithelial 
lining  of  the  uterus  and  upper  vagina,  while  the  mesoblastic  tissue  of  the  genital 
funiculi  forms  the  musculature  and  connective-tissue  framework  of  the  uterus 
and  broad  ligaments.  The  unfused  portion  of  the  Muellerian  duct  forms  the 
Fallopian  tube,  its  lumen  connecting,  as  wc  have  seen,  with  the  peiitoneal  cavity. 

The  Wolffian  body  remains  rudimentary  in  the  female.  It  is  important, 
however,  on  account  of  certain  new-growths  which  develop  from  its  remains. 
Some  twelve  or  fifteen  of  the  tubules  com- 
prising it  persist  in  the  broad  ligament,  be- 
tween the  ovary  and  the  tube,  and  may  be 
readily  demonstrated  by  stretching  this  part 
of  the  ligament  and  holding  it  to  the 
light.  These  tubules  form  the  epo5phoron 
(Waldeyer)  or  parovarium  (Kobelt)  or  organ 
of  Rosenmueller.     (See  Fig.  L50.) 

The  Wolffian  duct  also  remains  rudi- 
mentary. Its  lower  end,  where  it  enters  the 
urogenital  sinus,  early  l^ecomes  cut  off  by 
the  formation  of  the  uterus  and  disappears. 
Its  upper  portion  forms  a  fine  tube,  running 
at  right  angles  to  the  tubules  of  the  paro- 
varium. This  is  known  as  the  duct  of  the 
epoophoron  or  Gaertner's  duct.  ^"estiges 
of  it  may  sometimes  be  demonstrated  in 
the  lateral  walls  of  the  uterus. 

The  ovary  and  abdominal  end  of  the  tube 
originally  lie  in  the  lumbar  region.  A  band 
of  tissue,  corresponchng  to  the  gubernacu- 
lum  Hunteri  in  the  male,  extends  uj^ward 
from  the  internal  abdominal  ring  to  the 
Wolffian  body,  and,  as  it  passes  by  the 
united  portion  of  the  Muellerian  ducts,  it 
becomes  attached,  on  each  side,  at  this 
point.     With  the  increase  in  the  growth  of 

the  body  this  band  pulls  on  the  ovary  and  causes  it  to  descend  toward  the 
pelvis.  The  portion  of  the  band  extending  from  the  fundus  of  the  uterus 
outward  becomes  the  round  ligament,  while  the  upper  third  forms  the  utero- 
ovarian  ligament.  During  the  remainder  of  embryonic  life,  and  dui'ing 
childhood,  the  ovary  is  above  the  superior  strait,  and  is  an  abdominal  rather 
than  a  pelvic  organ.  It  gradually  settles  lower  and  lower,  probably  as  a 
result  of  the  increase  in  size  and  weight. 

Topography  and  Surgical  Anatomy  of  the  Internal  Organs  of  Repro- 
duction.— \Anhen  viewed  from  above,  as  through  the  ordinary  laparotomy 
incision,  the  internal  organs  of  reproduction  are  seen  to  have  the  following 


Fig.  148. — Cross  Section  of  Embryo 
Chick  at  a  Somewhat  Later  Period  than 
that  shown  in  Fig.  147.  The  diagram 
shows  the  development  of  the  Muellerian 
duct  and  the  tliickening  of  the  germinal 
epithelium.  (After  Waldeyer.)  a,  Aorta: 
cv,  cardinal  vein;  be,  body  cavity;  md, 
thickening  and  invagination  of  the  epithe- 
limn  to  form  the  abdominal  end  of  the 
Muellerian  duct  (Fallopian  tube);  wt, 
tubules  of  the  Wolffian  body  cut  variously, 
one  of  which  is  the  Wolffian  duct;  ge, 
thickening  of  the  epithelium  over  the 
genital  ridge,  being  the  earliest  stage  in 
the  development  of  the  ovarj-;  bw,  body 
wall;    ni,  mesentery. 
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relations  to  one  another.  In  the  centre  Hes  the  uterus,  markedly  anteverted; 
its  anterior  surface  rests  against  the  bladder  and  is  not  visible;  the  fundus  is 
forward,  inmiechately  behind  the  symphysis;  the  upper  half  or  third  of  the  pos- 
terior surface  is  visible,  while  the  remainder  tlisappears  into  the  deep  fossa  lying 
between  the  uterus  and  upper  third  of  the  vagina  and  the  rectum.  (Fig.  149.) 
Extending  to  the  right  and  left  from  the  uterus  is  the  upper  part  of  the 
broad  ligament,  attached  to  the  sides  of  the  pelvis,  the  outer  portion  being 
lost  to  view  beneath  coils  of  the  intestine.  The  upper  and  anterior  edge  of  the 
broad  ligament  presents  three  ridges,  separated  by  two  well-marked  grooves. 
The  anterior  ridge  is  the  round  ligament  and  is  seen  to  extend  in  a  gentle  curve 
outward,  upward,  and  forward,  to  become  lost  in  the  internal  abdominal  ring. 
The  middle  ridge  is  the  tul^e.  It  runs  outward  and  backward,  then  turns  down- 
ward and.  slightly  inward,  when  it  ends,  free,  in  a  funnel  surrounded  by  a  deli- 
cate fringe  of  tissue,  thus  forming  the  fimbriated  extremity.      The  posterior 


Infundibulo-pelvic  ligament 
Utero-ovarian  ligament. 

Round  ligament- 
Ovary 


Rectum. 
Utero-sacral  ligament 


Fig.   149.— Diagram  Showing    tlie   Pelvic  Organs  as   Seen  from  Above,   a.s   if   through    the  Ordinary 
Laparotomy  Incision.     Note  the  relations  of  the  ligament.     (From  Kuestner.) 


ridge,  the  shortest  of  the  three,  is  the  utero-ovarian  ligament.  It  ends  at  the 
inner  pole  of  the  ovary. 

To  the  surgeon,  the  ligaments  of  the  organs  are  most  important  structures, 
for  in  them  are  contained  the  important  vessels  and  nerves.  Disease  of  the 
(jrgans  freciuently  causes  much  distortion  of  these  ligaments,  and,  as  an  essential 
[)art  of  practically  all  pelvic  operations,  at  least  all  operations  for  the  removal 
of  structures,  is  the  recognition  of  these  ligaments,  a  thorough  knowledge  of 
them  is  necessary. 

These  ligaments  are  six  in  number,  namely,  the  utero- vesical,  broad  ligament, 
round  ligament,  utero-ovarian,  utero-sacral,  and  infundibulo-pelvic. 

The  so-called  utero-vesical  ligament  is  illy  defined  and  consists  merely  of 
the  duplication  of  the  peritoneum  extending  from  the  posterior  surface  of  the 
bladder  to  the  anterior  surface  of  the  uterus.  It  corresponds  to  the  level  of 
the  internal  os,  and  forms  the  lower  boundary  of  the  broad  ligament. 
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The  broad  ligament  extends  from  the  side  of  the  uterus  and  upper  part  of 
the  vagina,  laterally  to  the  pehdc  wall.  It  consists  of  a  small  amount  of 
connective  tissue  and  the  two  lamellae  of  peritoneum  which  are  reflected  re- 
spectively from  the  anteiior  and  posterior  walls  of  the  uterus.  The  pouch 
behind  the  uterus  being  relatively  deeper  than  the  one  in  front,  the  anterior 
surface  of  the  broad  ligament  has  only  about  half  the  extent  of  that  of  its 
posterior  surface.  In  the  upright  position  the  broad  ligament,  corresponding 
to  the  anteflexion  of  the  uterus,  is  nearly,  if  not  quite,  a  horizontal  plane. 
Its  lateral  attachment  is  to  the  fascia  and  peritoneal  covering  of  the  ilio- 
psoas muscle.  The  upper  and  posterior  portion  extends  upward  and  is  at- 
tached to  the  pelvic  wall  higher  up,  making  a  distinct  band — the  infundilndo- 
pelvic  ligament. 

Between  the  peritoneal  lamelhe  of  the  broad  ligament  is  found  the  par- 
ovarium or  organ  of  Rosenmueller,  which  consists  of  from  ten  to  twelve  delicate 
tabules,  running  more  or  less  parallel  to  one  another  and  at  right  angles  to  the 
tube.  These  represent,  as  we  have  seen,  the  remains  of  the  Wolffian  body. 
Parallel  to  the  tube  and  a  short  distance  below  it,  may  often  be  seen  the  vestiges 
of  the  Wolffian  duct,  gradually  disappearing  as  the  uterus  is  approached.  In 
some  cases  one  may  also  see  yellowish  or  brownish  bodies,  varjdng  in  size  from 
that  of  a  wheat  kernel  to  that  of  a  split  pea,  located  in  the  broad  ligament  on 
the  mesial  side  of  the  parovarium.  These  represent  other  remnants  of  the 
Wolffian  body,  and,  from  their  macroscopic  appearance,  may  readily  be  mistaken 
for  caseated  tubercles  or  diminutive  fatty  tumors. 

The  portion  of  the  broad  ligament  immediately  beneath  the  tube  is  known 
as  the  mesosalpinx. 

The  round  ligament  extends  outward,  slightly  upward,  and  forward,  in  a 
graceful  curve,  from  the  cornu  of  the  uterus  to  the  internal  abdominal  ring. 
Passing  into  the  ring  it  carries  with  it  a  little  pouch  of  the  peritoneum  with  which 
it  is  covered.  In  embryonic  life  this  pouch  extends  some  distance  down  the 
inguinal  canal,  corresponding  to  the  processus  vaginalis  of  the  male,  and  known 
as  the  canal  of  Nuck.  Normally,  it  becomes  obliterated,  but  occasionally  the 
lumen  persists  and,  if  distended  by  fluid,  a  so-called  hydrocele  of  the  canal  of 
Nuck  results.  The  intra-abdominal  portion  of  the  round  ligament  varies  in 
thickness  from  4  to  7  millimetres;  the  portion  within  the  inguinal  canal,  which 
becomes  lost  in  the  connective  tissue  of  the  labium  majus  and  mons  veneris,  is 
somewhat  thinner.  It  consists  of  white  fibrous  and  elastic  tissue,  with  con- 
siderable unstriped  muscle  fibres,  the  latter  being  more  abundant  at  the  uterine 
end.  These  latter  fibres  are  derived  from  the  uterine  musculature.  When  the 
round  ligament  is  severed,  it  often  bleeds  freely,  owing  to  the  fact  that  it  contains 
an  artery  of  considerable  size.  It  also  contains  lymphatic  vessels  which  drain 
into  the  inguinal  lymph  nodes. 

The  utero-ovarian  ligament  is  contained  in  the  posterior  sheath  of  the  broad 
ligament  and  connects  the  uterus  and  the  ovary,  being  attached  to  the  former, 
behind  and  a  little  below  the  insertion  of  the  tube.  It  runs  outward  and  slightly 
backward,    for    a    distance  of  2  or  3  centimetres,  and   becomes   lost   at  the 
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median  pole  of  the  ovary.  It  consists  of  connective  tissue  with  a  few  strands  of 
unstriped  muscle  fibres. 

The  utero-sacral  ligament,  one  on  each  side,  is  found  deep  in  the  pehis, 
on  each  side  of  Douglas'  cul-de-sac — the  deep  peritoneal  pocket  found  between 
the  upper  part  of  the  vagina  and  the  rectum.  The  ligament  runs  backward  from 
the  cer\dx  uteri,  encu'cles  the  rectum,  and  is  attached  to  the  sacrum  at  the  level 
of  the  third  vertebra.  It  contains  considerable  muscle  tissue  and  has  been 
called  the  retractor  uterine  muscle. 

The  infundibulo-pehdc,  or  suspensory,  ligament  of  the  ovar}-  is  the  thickened 
free  margin  of  the  broad  ligament  extencHng  from  the  outer  pole  of  the  ovary 
outward,  upward,  and  backward  to  the  side  of  the  pehds,  where  it  is  attached 
to  the  fascia  and  peritoneimi  covering  the  ilio-psoas  muscle.  It  is  along  this 
path  that  the  ovary  descends  dming  foetal  life. 

The  parametrium  is  the  name  applied  to  all  that  portion  of  connective  tissue 
which  is  located  in  the  floor  of  the  pelvis,  between  the  levator  ani  muscle  below 
and  the  peritoneum  above.  It  forms  a  horizontal  layer,  wliich,  on  account  of 
the  various  depressions  between  the  organs,  is  very  irregular  and  variable  in 
thickness.  It  is  thickest  between  the  lateral  border  of  the  cer\dx  and  the  side 
of  the  pehds,  where  it  forms  the  base  of  the  broad  ligament, — being  sometimes 
called  the  cardinal  ligament  of  the  uterus, — and  supports  the  m'eter,  the  uterine 
artery,  and  a  complex  network  of  veins.  In  front,  it  extends  upward  anteriorly 
to  the  bladder,  its  loose  strands  filling  up  the  space  of  Retzius,  and  becomes  lost 
on  the  anterior  abdominal  wall,  as  the  retroperitoneal  connective  tissue.  The 
septimi  between  the  bladder  and  the  fundus  uteri  forms  a  loose  connection 
between  the  two  organs.  Posteriorly,  the  parametrium  separates  the  vagina  from 
the  rectum  and  merges  with  the  retroperitoneal  connective  tissue  and  with  that 
beneath  the  gluteal  muscles  through  the  sciatic  foramen.  Laterally,  there  is  a 
considerable  mass  continuous  with  that  covering  the  iliac  bone. 

The  parametrium  is  soft  and  normalh'  not  palpable.  It  readily  becomes 
infected,  and  exudates  may  burrow  in  the  various  dii'ections  indicated. 

The  ovary,  located  behind  and  below  the  tube,  varies  in  size  and  appearance 
according  to  age.  In  the  child  it  is  long  and  narrow,  later  becoming  of  an  ovoid 
shape.  In  the  adult  the  average  measurements  are  3  to  5  centimetres  in  length, 
1.5  to  3  centimetres  in  width,  and  1  to  1.5  centimetres  in  thickness.  It  generally 
lies  somewhat  obliquely,  with  its  long  axis  parallel  to  the  external  iliac  vessels. 
Frequently,  it  lies  in  a  shallow  depression  on  the  obtm'ator  muscle,  termed 
the  fossa  ovarica.  The  ovaiy  is  attached,  along  its  straight  border,  to  the  broad 
ligament,  by  the  mesovarium,  upon  which  for  a  variable  cUstance  the  peritoneal 
covering  of  the  broad  ligament  extends.  One  of  the  fimbriae  of  the  tube  is  fre- 
quently attached  to  the  ovary,  forming  the  fimbria  ovarica.     (Fig.  150.) 

The  tube  and  ovar}'  receive  an  abundant  blood-supply  from  two  sources — 
the  ovarian  and  the  uterine  arteries. 

The  ovarian  artery,  after  taking  its  origin  from  the  aorta,  immediately  below 
the  renal  artery,  or  sometimes  from  the  latter,  runs  downward  behind  the 
peritoneum  covering  the  psoas  muscle,  crosses  the  ureter  at  an  acute  angle  near 
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the  brim  of  the  pelvis,  and  enters  the  infundibulo-pelvic  Hgament.  Small 
branches  are  given  off  to  the  outer  end  of  the  tube,  and  others  enter  the  hilum 
of  the  ovary.     It  then  anastomoses  with  the  ovarian  branch  of  the  uterine 

artery. 

The  uterine  artery  arises  from  the  internal  iliac  and  passes  in  the  base  of 
the  broad  ligament  to  the  side  of  the  cervix  uteri,  where  it  sends  a  large  vaginal 
branch  downward.  It  then  pursues  a  markedly  tortuous  course  upward  along 
the  side  of  the  uterus,  to  which  it  sends  numerous  branches,  and  finally  anasto- 
moses by  its  ovarian  branch  with  the  ovarian  artery.  From  this  anastomosis 
many  branches  are  given  off  to  the  tube,  and  one  enters  the  round  ligament, 
in  which  it  runs  to  the  internal  abdominal  ring. 

The  veins  of  the  pelvic  organs  form  extensive  plexuses.  In  the  broad  liga- 
ment is  the  ovarian  or  pampiniform  plexus,  and  around  the  uterus  is  located 
the  uterine  plexus.     These  freely  anastomose  and  empty  into  the  ovarian  vein 


Fig.  150. — Left  Tube  and  Ovary  seen  from  Behind.  The  drawing  show.s  the  utero-ovarian  Hga- 
ment, the  severed  infundibulo-pelvic  ligament,  a  hydatid  of  Morgagni,  and  a  few  of  the  tubules  of 
the  parovarium.     (Original.) 

and  into  the  internal  iliac  through  the  uterine  vein.  These  veins  are  without 
valves. 

The  lymphatics  from  the  tube,  ovary,  and  fundus  uteri  empty  into  the  lumbar 
nodes,  a  group  of  about  twenty  large  nodes  forming  the  lumbar  plexus,  situated 
along  the  common  iliac  vessels,  just  below  the  bifurcation  of  the  aorta. 

The  nerves  of  the  tube  and  ovary  are  derived  from  the  sympathetic  system 
through  a  plexus  surrounding  the  ovarian  vessels. 

Congenital  Anomalies  of  the  Tube  and  Ovary. — The  anatomical  anomalies 
of  the  tube  and  ovary  are  comparatively  rare,  of  little  practical  importance,  and, 
in  the  majority  of  instances,  are  associated  with  defects  in  the  development  of 
the  uterus. 

Absence  of  both  tube  and  ovary  may  occur  on  both  sides  in  cases  of  ab- 
sence of  the  uterus,  but  more  commonly  the  defect  occurs  in  the  Muellerian 
ducts  alone,  the  tubes  and  uterus  failing  to  develop,  while  the  ovary  is  formed, 
but  remains  rudimentary.     Failure  of  development  of  the  Muellerian  duct — 


398 


AMERICAN   PRACTICE   OF   SURGERY 


Fig.  151. — Accessory  Fallopiuu  Tube. 
(From  Kuestner.) 


and  hence  the  tube — may  occiu"  on  one  side  alone,  as  in  uterus  unicornis.     In 
such  a  case  the  ovary  may  or  may  not  be  present.     In  other  instances  the  tube 
may  be  represented  by  a  soHd  cord,  a  persistence  of  the  foetal  condition. 
Complete  reduplication  of  the  tube  has  not  been  described. 
Occasionally  accessory  tubes  are  seen  as  little  outgrowths  on  the  side  of  the 

main  tube,  either  ending  blindly  or  having  a 
poorly  defined  fimbriated  extremity.  They 
are  of  no  importance  except  as  a  possible 
starting-point  for  a  tubal  pregnancy.  Ac- 
cessory ostia  are  now  and  then  encountered. 
(Figs.  151  and  152.) 

In  cases  of  infantile  uterus,  the  ovaries 
usually  retain  then-  foetal  characteristics, 
and  may  or  may  not  contain  functionating 
(Iraafian  follicles.  Amenorrhoea  or  severe 
(lysmenorrhcea  usually  results. 

Superfluous  ovaries  occasionally  occur. 
AMiickel  di\ddes  them  into  two  classes:  (1) 
supernumerary,  or  those  which  are  independent  of  the  normal  paii"  and  (2)  ac- 
cessory, those  which  become  separated  from  the  normal  by  disturbances  of  the 
foetal  blood-supply,  or  by  inflammatory  adhesions  during  post-foetal  life.  ^lost 
cases  belong  to  the  latter  class  and  probably  explain  the  continuation  of  men- 
struation after  double  oophorectomy,  a  phenomenon  now  and  then  observed. 
Displacements. — Alteration  in  the  ])osition  of  the  tube  and  ovary  is  fre- 
quently the  result  of  inflammation 
with  adhesions,  or  it  may  owe  its 
origin  to  a  complication  of  tumors  in 
the  neighboring  organs.  Certain  ab- 
normal positions,  however,  are  pri- 
mary and  of  considerable  importance. 
In  very  rare  instances  the  ovar}- 
fails  to  descend  and  is  retained  in  the 
lumbar  region,  near  the  attacliment  of 
the  infundibulo-pelvic  ligament.  I 
have  observed  one  such  case,  the 
ovary  being  buried  beneath  the  sig- 
moid. Such  a  condition  is  usually  but 
a  part  of  other  errors  in  development. 
Descensus  of  the  Ovary. — Malposi- 
tion of  the  ovary  frequently  accom- 
panies retroposition  or  descensus  of  the  uterus  and  then  constitutes  an  im- 
portant factor  in  the  general  pelvic  concUtion.  Aside  from  such  secondary 
descensus,  cases  occur  in  which  the  uterus  is  in  good  position,  but  one  ovary, 
or  both,  are  found  out  of  the  normal  location. 

Saenger  divides  these   cases  of   pritiiaiy   descensus  into   two   groups:  (1) 


Fig.   152.  —  .\ccessory  Tubal  (Jstia. 
(From  Kuestner.) 
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descensus  lateralis,  or  the  falling  of  the  ovary  to  the  outer  side  of  the  utero- 
sacral  ligament,  and  (2)  descensus  posticus,  or  the  displacement  of  the  ovary 
into  Douglas'  cul-de-sac,  often  termed  prolapse  of  the  ovary.  Cases  of  the  first 
class  are  relatively  common,  but  no  sharp  distinction  can  be  made  between  the 
two  groups.     The  left  ovary  is  more  frequently  affected. 

The  causes  operating  to  induce  descensus  are  those  which  produce  an  in- 
creased weight  of  the  ovary  (such  as  oedema,  hypememia,  hemorrhage,  or  cyst- 
formation)  and  those  which  cause  a  relaxation  of  the  ligaments  (such  as  mal- 
nutrition or  general  lack  of  tone,  sometimes  seen  in  the  nullipara,  or  a  relaxation 
of  the  infundibulo-pelvic  ligament,  seen  after  the  birth  of  twins,  hydramnios, 
or  in  poor  involution  generally).  Occasionally  a  sudden  jar  or  fall  may  cause  the 
prolapse.  I  observed  one  case,  with  marked  symptoms,  in  which  it  resulted 
from  sliding  down  a  "down-and-out  tower,"  a  popular  summer-resort  diversion. 

The  results  of  ovarian  prolapse  may  be  chronic  passive  congestion,  especially 
if  the  pedicle  becomes  twisted,  leading  to  connective-tissue  hyperplasia  and 
the  formation  of  multiple  cystic  follicles.  Inflammation  and  adhesions  may 
later  take  place. 

Symptoms  may  be  wanting  or  complaint  may  be  made  of  backache:  dull 
dragging  pain,  when  the  patient  is  long  on  her  feet,  may  be  present;  painful 
defecation  and  dyspareunia  are  common.  There  may  also  be  painful  menstru- 
ation and  more  or  less  disturbance  of  the  nervous  system. 

The  diagnosis,  by  bimanual  palpation,  is  usually  easy,  although  in  many 
cases  it  is  somewhat  difficult  to  determine  whether  or  not  inflammatory  changes 
have  taken  place. 

Bimanual  reposition  of  the  organ  is  not  easy,  but  may  sometimes  be 
accomplished  after  a  few  treatments  with  glycerin  tampons,  hot  douches,  and 
other  measures  directed  toward  increasing  involution.  The  tampons  should  be 
inserted  in  the  knee-chest  posture  and  the  patient  directed  to  assume  this  position 
several  times  during  the  day.  The  symptoms  may  be  sufficiently  severe  to  j  ustify 
operation.  Resection  of  the  ovary  with  a  shortening  of  the  infundibulo-pelvic 
ligament  is  the  operation  most  frequently  done,  but  it  is  open  to  the  objection 
of  a  possible  disturbance  of  the  circulation  through  interference  with  the  ov^arian 
vessels.  If  the  uterus  has  a  tendency  to  fall  backward,  AVebster's  operation  of 
bringing  the  round  ligaments  through  the  broad  ligaments  beneath  the  ovary, 
and  suturing  them  together  and  to  the  posterior  surface  of  the  uterus,  gives 
excellent  results,  as  I  can  testify  from  the  experience  of  a  number  of  cases. 

The  steps  of  the  operation  are  thus  described  by  Webster: — "After  performing 
curettage,  which  is  ordinarily  indicated,  the  abdomen  is  opened  while  the  patient 
is  in  the  Trendelenburg  position.  The  fundus  uteri  is  then  raised  toward  the 
abdominal  incision  and  is  held  toward  the  pubes  by  a  tenaculum  forceps.  An 
ordinary  long  forceps  is  then  placed  against  the  broad  ligament  on  one  side  close 
to  the  uterus,  immediately  under  the  utero-ovarian  ligament,  emerging  just  above 
the  round  ligament.  The  latter  is  grasped  and  pulled  back,  through  the  broad 
ligament,  so  as  to  lie  doubled  on  the  back  of  the  uterus.  The  surface  of  the  latter 
is  scratched  with  the  point  of  a  knife  adjacent  to  the  attachment  of  the  utero- 
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ovarian  ligament.  The  round  ligament  is  then  spread  over  this  area  and  attached 
to  it  with  a  collodion-linen  suture,  the  smooth  peritoneal  surface  of  the  flattened 
ligament  remaining  superficial.  One  or  two  sutures  may  also  be  used  to  attach 
the  round  ligament  to  the  edge  of  the  perforation  in  the  broad  ligament.  The 
other  round  ligament  is  then  similarly  dealt  with.  As  a  result  of  this  procedure, 
the  uterine  body  is  practically  slung  between  the  round  ligaments,  shortened  by 
their  partial  transplantation  to  the  back  of  the  organ." 

A  few  gynaecologists  have  advocated  making  an  incision  in  the  broad  ligament 
between  the  tube  and  the  round  ligament,  bringing  the  ovary  through  the  slit,  and 
suturing  it  to  the  anterior  surface  of  the  broad  ligament.  The  technique  of  this 
operation,  as  advocated  by  BmTows,*  is  simple.  The  tube  is  caught  up  between 
the  thumb  and  finger,  thus  putting  the  mesosalpinx  on  the  stretch  and  allowing 
the  operator  to  avoid  the  branches  of  the  pampiniform  plexus  of  veins  that  run 
from  the  tube.  The  proper  distance  from  the  uterus  ha\dng  been  selected,  a 
pair  of  blunt  scissors  is  thrust  tlii'ough  the  ligament  and  mthdrawn  with  the 
blades  open.  The  ovary  is  then  passed  through  the  slit  without  exerting  any 
tension  on  the  mesovarium,  which  in  these  cases  is  very  lax.  The  slit  should 
be  wide  enough  to  prevent  any  constriction  of  the  pedicle  of  the  ovary,  and  the 
latter  is  held  in  place  by  catgut  sutures,  one  placed  on  each  side.  If  deemed 
necessary,  a  fold  may  be  made  in  the  broad  ligament  and  the  utero-ovarian 
ligament  as  well. 

Hernia  of  Tube  and  Ovary. — The  tube,  the  ovary,  or  both  may  be  found  in 
the  sac  of  any  variety  of  hernia.  In  Andrews'  exhaustive  study  t  of  the  literature 
of  the  subject  of  hernia  of  both  tube  and  ovary,  there  are  recorded  eighty-eight 
instances  of  inguinal,  five  of  femoral,  fom-  of  obturator,  and  two  of  ischiatic 
herniie.  They  may  be  bilateral,  in  which  case  they  are  frequently  congenital, 
or  unilateral,  either  congenital  or  acquu-ed.  The  congenital  cases  are  often 
associated  with  defects  of  development  of  the  genital  organs,  such  as  infantile 
uterus  or  absence  of  the  uterus,  uterus  unicornis,  or  pseudo-hermaphroditism. 
An  interesting  complication  is  pregnancy  in  a  herniated  tube,  noted  five  times 
in  Andrews'  compilation.  An  ovary  present  in  a  hernia  sac  is  frequently  enlarged 
and  contains  dilated  follicles  or  hemorrhagic  cysts,  or  it  may  be  the  seat  of  a 
neoplasm. 

The  symptoms  and  signs  are  fairly  characteristic.  There  is  often  a  history 
of  the  presence,  throughout  childhood,  of  a  small,  painless  tumor,  which  with 
the  onset  of  puberty  becomes  larger,  tender,  and  the  cause  of  a  dull,  sickening 
pain.  Palpation  shows  a  firm,  rounded,  often  movable  mass,  somewhat  resem- 
bling an  enlarged  lymph  node.  Reduction  is  usually  impossible.  On  bimanual 
jialpation,  absence  of  the  ovary  on  the  affected  side  is  noted.  When  the  tube 
is  i)resent  in  the  sac,  it  is  usually  located  deeper  than,  and  to  the  median  side  of, 
the  ovary. 

*  For  a  discussion  of  this  whole  subject  see  Ward,  in  Journal  of  the  American  Medical  Associa- 
tion, Nov.  2d,  1907,  vol.  xlix.,  p.  1507. 

t  Andrews,  in  Journal  of  the  American  Medical  .\ssociation,  Nov.  24th,  1906,  vol.  xlvii.,  p. 
1707. 
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A  truss  camiot  be  worn.  The  treatment  is  always  operative  and  is  the  same 
as  that  for  the  more  common  types  of  hernia. 

A  point  to  be  kept  in  mind  in  advising  operation  is  the  great  habiUty  of  a 
misplaced  ovary  to  undergo  malignant  degeneration. 

Circulatory  Disturbances. — Congestion  of  the  ovary  occurs  physiologically 
during  coitus,  menstruation,  and  pregnancy.  Active  hyperaemia  occurs  also 
during  the  first  stage  of  inflammation,  and  passive  hyperaemia  in  connection 
with  many  pehic  affections,  such  as  tumors,  chronic  infections,  and  misplace- 
ments. 

Hsematoma  occurs  less  commonly,  but  is,  nevertheless,  fairly  often  found 
at  autopsy,  or  during  operation.  The  distinction  between  the  bleeding  which 
normally  takes  place  whenever  a  follicle  ruptures,  and  the  pathological  form 
is  rather  difficult  to  make.  The  latter  may  be  diffuse  and  extra-follicular,  or 
it  may  be  circumscribed,  ■^dtliin  either  a  follicle  or  a  corpus  luteum.  At  times 
it  may  appear  as  if  several  follicles  or  corpora  had  fused,  thus  forming  a  hiema- 
toma  of  considerable  size.  On  account  of  the  pressure,  the  surrounding  follicles 
are  either  flattened  or  atrophied,  while,  in  the  larger  hsematomata,  the  ovarian 
tissue  may  be  practically  all  destroyed  and  functionless. 

The  clinical  manifestations  of  ovarian  hemorrhage  are  not  clear.  Frequently 
no  symptoms  are  present;  sometimes  there  may  be  a  dull,  aching  pain  in  the 
ovarian  region  accompanied  by  dysmenorrhoea,  menorrhagia,  or  metrorrhagia. 

In  most  cases  the  hemorrhage  ends  in  the  resorption  of  the  blood,  only  pig- 
mented areas  remaining  in  the  stroma.  The  prognosis  is  therefore  good,  and 
treatment,  when  necessary,  should  usually  be  rest  in  bed,  with  the  application 
of  ice  to  the  lower  abdomen.  When  encountered  accidentally  the  hsematoma 
should  be  excised,  the  remaining  portion  of  the  healthy  ovarian  tissue  being 
brought  together  by  sutures  of  catgut.  If  all  the  functionating  tissue  is 
destroyed,  the  ovary  should  be  removed. 

Dilatation  of  the  veins  in  the  broad  ligament  and  hilum  of  the  ovary — the 
so-called  ovarian  varicocele^should  be  considered  in  this  connection.  Its 
clinical  significance  is  not  well  established,  but  it  is  said  to  be  the  cause,  in  some 
cases,  of  a  dull,  dragging  pain  experienced  in  the  ovarian  region.  Both  ligation 
and  excision  of  the  veins  have  been  done,  but  neither  operation  is  on  a  firm 
footing. 

(Edema  of  the  ovary,  in  slight  degree,  accompanies  inflammatory  conditions 
and  misplacements,  as  well  as  various  tumors,  both  of  the  ovary  and  of  neighbor- 
ing organs.  It  has  been  described  as  the  result  of  torsion  of  the  ligaments,  and 
has  been  found  bilaterally  present  in  cases  of  syphilis. 

Atrophy  and  Hypertrophy  of  the  Ovary. — Atrophy. — Atrophy  of  the  ovary 
occurs  physiologically  at  the  climacteric.  Pathologically,  it  may  result  from 
the  presence  of  various  pelvic  tumors,  or  from  adhesions  caused  by  infection. 
It  may  follow  severe  systemic  infections,  grave  anaemia,  chronic  nephritis, 
myxoedema,  akromegaly,  morphinism,  and  tabes  dorsalis.  It  is  occasionally 
associated  with  obesity,  and  may  follow  repeated  exposure  to  the  Roentgen 
ray. 

YOL.   VIII. — 2P) 
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All  atrophied  ovar}^  is  smaller  and  firmer  than  the  normal  organ  and,  on 
microscopic  examination,  is  found  to  be  either  devoid  of  follicles  or  to  possess 
them  in  greatly  reduced  numbers. 

Clinically,  there  is  either  amenorrhoea  or  very  slight  menstruation,  with 
accompanying  sterility.     The  patient  is  often  markedly  neurotic. 

The  treatment  is  dii'ected  toward  amelioration  of  the  nervous  symptoms, 
by  means  of  hych"otherapy,  etc.  The  results  of  the  administration  of  the  ovarian 
extract  have  not  in  the  past  fulfilled  the  expectations  at  one  time  entertained, 
but  more  recent  work,  particularly  that  of  Morley,*  has  again  awakened  the 
hope  that  an  extract  mado,  not  from  the  whole  gland,  but  from  corpora  lutea 
alone,  may  be  of  great  therapeutic  value.    At  present,  the  question  is  sub  judice. 

Hypertrophy. — Considerable  variations  in  the  size  of  the  ovary  are  normal. 
As  the  result  of  pre-existing  inflammation  there  may  be  enlargement,  due  to 
the  increase  in  the  comiective-tissue  stroma;  in  many  cases  of  uterine  myoma, 
the  ovaries  are  enlarged  and  firmer  than  normal.  Clinically,  the  condition  is 
unimportant,  unless  the  increased  weight  is  sufficient  to  cause  misplacement, 
with  consequent  dragging  on  the  ligaments. 

Retention  Cysts  of  the  Ovary.^The  vaiious  retention  cysts  ai'e  often  classi- 
fied among  the  neoplasms  of  the  ovary,  but,  inasmuch  as  they  are  formed  by 
distention  and  dilatation  of  normal  ovarian  structures,  they  should  not  be  con- 
sidered as  new-growths.  Such  retention  cysts  may  be  divided  into :  (1)  Multiple 
Cystic  Follicles;  (2)   Graafian  Follicle  Cysts;  and   (3)  Corpus  Luteum  Cysts. 

(1)  Multiple  Cystic  Follicles. — ^Much  has  been  written  concerning  sclerotic, 
cystic  ovaries,  a  condition  frequently  encountered,  but  of  doubtful  clinical 
importance.     Synonyms  ai'e :  microcystic  ovarian  follicles,  and  follicular  ovaritis. 

The  ovary  is  usually  enlarged  and  its  surface  is  studded  mth  cysts  having 
thin,  translucent  walls,  and  varying  in  size  from  that  of  a  millet  seed  to  that  of 
a  cherry.  On  section,  the  ovary  is  found  to  be  studded  with  cysts  of  various 
sizes,  which  are  filled  wdth  a  clear  limpid  fluid,  and  the  walls  of  which  ai*e  firm. 
Ffamienstiel  believes  that  the  fluid  contained  in  these  cysts  is  a  transudate  from 
the  vessels  wdthin  the  tunica  interna. 

Microscopically,  the  cyst  wall  is  seen  to  he.  made  up  of  ovarian  stroma  and 
to  be  lined  by  a  single  layer  of  cuboidal  cells,  representing  the  membrana  gran- 
ulosa of  the  normal  follicle. 

Cystic  ovaries  of  this  description  are  frequently  associated  with  interstitial 
fibroids,  inflammatory  conditions  of  the  tubes,  and  displacements  of  the  uterus. 
Chronic  inflammation,  resulting  in  an  increase  in  the  amount  and  the  density 
of  the  ovarian  stroma,  is  the  probable  cause  of  the  condition. 

There  is  still  much  difference  of  opinion  as  to  whether  or  not  cystic  ovaries, 
per  se,  produce  symptoms.  Ovaiian  pain,  tenderness,  backache,  and  disorders 
of  menstruation  have  been  attributed  to  their  presence,  but  that  such  is  the  case 
would  appear  doubtful.  My  own  belief  is  that  the  congestion,  increased  weight, 
and  malposition  which  sometimes  accompany  the  severer  cases,  are  the  cause 
of  the  s3Tnptoms. 

*  Morley.  in  Detroit  Medical  .Journal,  August,  1909.     Preliminary  report. 
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Rarely  will  the  removal  of  such  an  ovary  be  required.  If  the  condition  is 
encountered  during  the  course  of  an  operation  for  some  other  lesion,  the  cysts 
should  be  opened,  either  with  the  point  of  the  knife  or  with  the  thermocautery. 
The  results  of  resection  of  a  portion  of  the  ovary  have,  in  the  experience  of  most 
operators,  been  disappointing. 

(2)  Graafian  Follicle  Cysts. — ^To  be  distinguished  from  the  small  multiple 
cystic  follicles  before  described,  are  the  cases  of  single  (or  rarely  multiple) 
Graafian  follicle  cysts,  which  reach  the  size  of  a  hen's  egg  or  a  small  orange. 
Such  cysts  are  usually  single,  are  attached  to  the  ovary  over  a  comparatively 
large  area,  and  have  smooth,  thin,  translucent  walls,  especially  at  the  most 
prominent  part.  The  wall  is  made  up  of  connective  tissue  with  an  inner  lining 
of  cuboidal  cells,  often  much  flattened  and  sometimes  demonstrable  with  diffi- 
culty.    The  fluid  is  clear,  or,  when  hemorrhage  has  occurred,  chocolate-colored. 

Pain  of  a  dragging  character,  increased  at  the  menstrual  period,  is  the  usual 
symptom. 

The  diagnosis  is  generally  easy  and  is  made  on  finding  a  smooth,  readily 
movable,  non-sensitive,  rounded  body  on  one  or  the  other  side  of  the  uterus  and 
attached  to  it  by  a  pedicle.  When  tliis  body  is  adherent,  however,  it  must 
be  distinguished  from  tubal  pregnancy,  an  enlarged  tube,  and  ovarian  abscess. 
The  history,  carefully  taken,  will  materially  aid  in  the  differential  diagnosis. 

Such  cysts  may  be  deliberately  ruptured  by  bimanual  pressure;  they  may 
be  removed  tlirough  the  vagina,  or  thi'ough  an  abdominal  incision.  Vaginal 
cceliotomy  is  the  operation  of  choice. 

(3)  Corpus  Luteum  Cysts. — It  sometimes  happens  that  a  corpus  luteum 
fails  to  undergo  the  usual  retrogressive  changes  and,  either  remaining  stationary 
in  size  or  becoming  larger,  forms  a  cyst.  As  a  rule,  such  cysts  are  smaller  than 
those  developing  from  the  Graafian  follicle,  but  they  may  exceptionally  reach  the 
size  of  a  foetal  head.  They  are  comparatively  soft  in  consistency,  have  a  smooth 
exterior,  and  vary  in  color  from  a  light-yellow  to  a  dark-brown.  The  walls  are 
friable  and  are  readily  injured,  allowing  the  contents,  usually  consisting  of  thick, 
tarry  fluid,  to  escape.  The  lining  membrane  is  velvety  in  texture  and  dark  in 
color.  • 

Histologically,  the  wall  is  seen  to  be  made  up  of  ovarian  stroma  with  a 
vascular  inner  layer.  The  lining  cells  are  large,  cuboidal  in  shape,  and  possess 
a  vesicular  nucleus  and  yellowish  pigment  granules. 

There  are  no  characteristic  symptoms.  In  the  past,  many  normal  corpora 
lutea  have  been  removed,  under  the  impression  that  they  were  tumors.  If  the 
size  of  the  normal  corpus  (2.0  to  3.5  cm.  in  diameter)  is  kept  in  mind,  this  error 
will  not  occur.  When  umnistakably  pathological,  the  cysts  should  be  excised, 
the  rent  in  the  ovary  being  sutured  with  fine  catgut. 

Pelvic  Infection. — The  term  pelvic  infection  is  a  broad  one,  but  may  properly 
be  used  to  cover  a  number  of  allied  conditions  which  produce  similar  symptoms, 
but  which  have  more  or  less  distinct  pathological  characteristics.  A  similar 
tenii,  equally  broad  in  its  application,  is  "pelvic  inflammatory  disease."  This 
term,  however,  is  open  to  the  objection  that,  according  to  the  views  now  held. 
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inflammation  is  not  a  disease,  but  rather  a  reparative  and  curative  process,  a 
remonstrance  on  the  part  of  the  tissues  to  the  invasion  of  the  infection. 

Infections  of  the  internal  peKIc  organs  form  a  most  important  group  of 
gynaecological  affections.  The  lesions  produced  are  among  the  most  frequent 
encountered  by  the  gynaicologist  and  the  results  are  more  serious  than  in  any 
other  class  of  cases,  for  the  impairment  of  health  is  extreme  and  the  consequences 
of  improper  treatment  are  frequently  grave.  Moreover,  the  operative  measures 
employed  for  the  relief  of  infections  are  among  the  most  dangerous  undertaken 
in  pelvic  siu-gery.  In  no  group  of  cases  is  better  judgment  required  in  the  treat- 
ment, and  in  none  will  the  careful  handling  of  the  indi\ddual  case  produce  more 
satisfactory  results.  Therefore,  an  intimate  knowledge  of  the  etiology  and 
pathology  is  essential  in  order  that  the  swgeon  may  know  when  to  be  radical 
and  when  to  be  conservative.  An  unnecessarily  radical  operation  is  often  more 
to  be  deplored  than  a  timid  conservatism,  whereas  an  unwarranted  mortality 
may  follow  the  failure  to  resort  to  an  operation  when  plainly  indicated. 

The  subject  of  pelvic  infection  is  frequently  discussed  under  numerous  head- 
ings, such  as  Salpingitis,  Pyosalpinx,  Ovaritis,  Ovarian  abscess.  Pelvic  abscess, 
and  Pelvic  peritonitis.  This  is  done  in  the  attempt  to  emphasize  the  pre- 
dominant featiu-e  of  the  infection,  but  it  should  be  kept  in  mind  that,  although 
one  structure  may  be  the  principal  focus  of  the  infection,  rare  indeed  is  the  case 
in  which  the  neighboring  parts  escape.  Occasionally,  it  is  true,  one  may  find 
a  pyosalpinx  l3dng  free  in  the  pelvic  cavity,  but  in  the  vast  majority  of  instances 
the  tube  is  adherent  to  the  peritoneum  and  the  ovary  to  both,  as  a  result  of 
the  inflanunation  set  up  in  the  adjacent  peritoneum  in  the  attempt  to  wall  in 
and  thus  ward  off  the  infection. 

Chnically,  no  sharp  distinction  can  be  drawn  between  an  infection  in  the 
pelvis  from  which  a  pus  tube  has  resulted,  and  one  which  has  caused  a  thickening 
of  the  broad  ligaments  with  adherent  tube  and  ovary.  The  history  of  the  case, 
however,  will  often  differentiate  certain  probable  conditions,  for,  as  we  shall 
see,  gonorrhceal  infection  most  frequently  travels  by  continuity  of  tissue,  thus 
producing  a  pus  tube,  wliile  an  infection  acquired  during  labor  or  from  an  abortion 
generally  extends  through  the  lymphatics,  producing  lymphangitis,  often  incor- 
rectly termed  celluUtis.  Patients,  however,  seen  in  the  subacute  or  chronic  stage 
of  both  of  these  forms  of  disease,  present  much  the  same  symptoms.  Because  of 
this  difficulty  in  sharply  distinguishing  between  the  pathological  conditions,  due 
to  their  frequent  association,  and  because  of  the  similarity  of  symptoms  pro- 
duced, it  seems  logical  to  consider  pelvic  infection  as  a  pathological  unity. 

This  does  not  mean  that  it  is  impossible  to  differentiate,  both  from  the  his- 
tory and  by  the  examination,  the  various  forms  of  infection,  for  frequently 
this  can  be  done  with  a  remarkable  degree  of  accuracy.  The  aim  should  be  to 
obtain  a  broad  knowledge  of  infections  in  general,  differentiating  and  refining 
the  diagnosis  and  treatment  whenever  possible. 

Classification. — The  most  scientific  classification  of  pelvic  infections  is 
that  based  upon  the  etiology — i.e.,  upon  the  variety  of  micro-organism  producing 
the  infection.     The  determination  of  the  bacteria  involved,  however,  is  often 
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difficult,  for  the  reason  that,  in  many  of  the  subacute  and  chronic  cases,  the 
micro-organisms  have  either  disappeared  or  are  so  few  in  number  that  cultural 
tests  are  negative.  Moreover,  some  infections  are  caused  by  several  species  of 
micro-organisms  and  others  by  anaerobic  varieties,  which  are  difficult  to  grow 
or  about  which  w^e  know  little. 

For  practical  purposes — that  is,  for  purposes  of  treatment — it  is  convenient 
to  divide  pelvic  infections  into  three  general  groups,  namely,  (1)  The  Non- 
Puerperal,  (2)  The  Puerperal,  and  (3)  The  Tuberculous.  In  the  discussion 
of  the  general  subject,  however,  it  will  be  better  to  ignore  these  distinctions. 

Etiology. — In  reviewing  the  causes  of  disease,  one  naturally  considers  both 
predisposing  and  exciting  factors.  In  many  cases  of  pe]\ac  infection  it  is  diffi- 
cult to  discover  predisposing  causes  which  seem  of  importance.  However,  it 
is  fair  to  assume  that  the  following  have  a  certain  bearing  toward  favoring 
infection  of  the  internal  organs: — 

Predisposing  Causes. — (1)  Menstruation.  The  congestion  which  takes  place 
at  every  menstrual  period  produces  a  swelling  of  the  mucous  membrane  of  the 
uterus  and  an  accompanying  acti\dty  of  the  Ijnuphatics.  Moreover,  the  blood 
which  is  present  in  the  uterine  cavity  is  an  excellent  culture  medium  for  bacteria. 
The  importance  of  menstruation  in  this  connection  is  evidenced  by  the  great 
frequency  of  cases  in  which  the  patients  date  their  illness  from  a  certain  men- 
strual period. 

(2)  The  presence  of  tumors  of  the  uterus  or  ovaries  is  an  important  factor 
and  frequently  the  exciting  cause  of  the  extension  of  infection  from  the  uterine 
cavity,  from  the  vermiform  appendix,  or  from  the  intestine. 

(3)  Tubal  preg-nancy,  with  death  of  the  foetus  or  with  tubal  abortion,  fur- 
nishes a  focus  of  excellent  culture  media  which  may  readily  become  infected. 

(4)  General  ill-health,  because  of  lowered  vitality  and  increased  susceptibility, 
may  predispose  to  the  extension  internally  of  an  existing  external  infection. 

(5)  Chronic  constipation,  especially  if  caused  by  an  adherent  and  extra 
long  sigmoid,  may  be  a  factor  in  favoring  infection. 

Direct  Causes. — ^The  internal  genital  organs  are  normally  free  from  bacteria. 
Infection  results  from  the  invasion  of  micro-organisms  either  from  the  exterior 
or  from  the  blood  stream.  Various  bacteria  occur,  their  relative  frequency 
differs  according  to  different  authorities.  Thus,  Menge  found  micro-organisms 
in  47  of  122  cases  of  salpingitis.  Of  these  47  cases,  there  were  44  pure  cultures 
and  3  mixed.  In  28  instances  the  gonococcus  was  found  alone  and  in  nine 
the  tubercle  bacillus  alone.  In  Andrews'  exhaustive  report,*  the  cases  of 
tuberculosis  are  not  included.  Of  684  cases  collected  from  various  sources 
his  findings  were  as  follows: — 

Sterile 55.0  per  cent 

Saprophytes   alone 6-0 

Gonococcus '-'-•5 

Staphylococcus  and  Streptococcus 12.0 

Pneumococcus 2.0 

Colon  bacillus 2.5 

*  Andrews,  in  American  Journal  of  Obstetrics,  vol.  xlix.,  No.  2. 
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Inasmuch  as  a  relatively  large  proportion  of  the  sterile  cases  were  unquestion- 
ably gonorrh(eal  in  origin,  and  as  fifty  per  cent  of  the  cases  which  gave  cultures 
were  due  to  the  gonococcus,  it  is  evident  that  this  organism  plays  the  most  impor- 
tant role  in  the  causation  of  pehdc  infection.  Next  in  importance  is  the  tubercle 
bacillus.  Es})ecial  emphasis  should  be  laid  upon  this  point,  for  I  believe  that 
the  general  practitioner  seldom  has  this  in  mind  when  dealing  with  his  cases  of 
pehdc  infection. 

The  important  practical  points  to  be  considered  as  regards  the  etiology  are 
these  :— 

(1)  Of  whatever  importance  exposure  to  cold,  chills,  wet  feet,  excessive  coitus, 
surf  bathing  during  menstruation,  etc.,  may  be  as  predisposing  causes,  they 
are  never  sufficient  in  themselves  to  produce  even  the  mildest  salpingitis. 

(2)  Bacteria  are  always  present  at  the  onset  of  a  pelvic  infection. 

(3)  A  careful  history  as  to  the  onset  will,  in  a  large  majority  of  cases,  strongly 
point  to  the  variety  of  the  infection.  First,  infection  follo\\dng  confinement  or 
abortion  is  in  most  cases  easily  excluded.  If  the  infection  is  non-puerperal  in 
origin,  what  are  the  probabilities  of  gonorrhoea?  Here  caution  is  required,  but 
there  are  usually  suspicious  circumstances  wdiich  may  be  elicited,  circumstances 
pointing  to  the  probability  of  infection  with  the  gonococcus.  If  both  puerperal 
and  gonorrhoeal  infections  are  excluded,  the  case  is  either  one  of  tuberculosis 
or  one  of  the  rare  instances  of  infection  with  the  colon  bacillus  or  the  staphylo- 
coccus, or  with  some  variety  of  saprophytes. 

So  much  has  been  written  on  the  subject  of  pelvic  infections  and  so  many 
text-books  give  such  a  confused  idea  of  the  conditions,  that  it  w^ould  seem  practi- 
cal to  formulate  the  etiology  in  this  simple  way,  for  rare  indeed  are  the  cases 
which  will  not  be  cleared  up  by  the  application  of  these  simple  rules. 

R\THOLOGY. — As  before  stated,  in  pelvic  infections  we  do  not  deal  with  any 
one  organ,  but  rather  with  a  condition  which  involves  all  the  organs  to  a  greater 
or  less  extent.  Moreover,  the  same  case  may  at  different  periods  present  differ- 
ent pathological  features.  For  example,  the  gonococcus  may  extend  from  the 
uterus  and  produce,  at  first,  a  salpingitis,  with  which  is  associated  a  certain 
amount  of  pelvic  peritonitis.  The  amount  of  pus  produced  within  the  tubal 
lumen  may  be  minimal,  and  the  "residue"  may  be  adhesions  between  the  tube 
and  the  neighboring  peritoneum,  the  ovary  being  involved  in  the  process.  Or 
pus  formation  may  continue  until  large  pus  tubes  are  produced,  and,  if  the 
abdominal  ostium  is  early  sealed,  the  pus  may  be  confined  to  the  tube,  the  reac- 
tion on  the  part  of  the  neighboring  organs  being  slight.  This  pus  may  become 
sterile,  gradually  liquefy,  and  a  hydrosalpinx  result.  On  account,  therefore,  of 
the  association  of  several  conditions  and  because  of  the  often  rapid  change  in 
the  picture,  we  must  remember  that  a  diagnosis  of  salpingitis  or  of  pyosalpinx 
does  not  mean  that  the  designated  condition  covers  the  whole  field,  but 
rather  that  it  represents  the  predominant  feature  of  the  case.  If  we  keep 
in  mind,  then,  that  sharp  distinctions  cannot  usually  be  drawn,  it  will  be 
profitable  to  consider  briefly  the  pathological  characteristics  of  these  predomi- 
nant features. 
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Salpingitis. — In  salpingitis  the  mucosa  of  the  tube  is  primarily  affected. 
This  membrane  becomes  congested,  the  cells  are  swollen,  and  an  effusion  of 
serum,  in  small  amounts,  is  poured  out  into  the  lumen.  Round-cell  infiltration 
takes  place,  the  muscularis  and  serosa  become  affected,  and  the  tube  becomes 
thickened  and  stiff'.  The  ovary  is  involved  in  adhesions  because  of  the  infiam- 
mation  set  up  to  ward  off  the  infection.  The  mucosa  of  the  tube  may 
desquamate  and  adhesions  of  the  walls  to  one  another  may  occur,  thus 
producing  a  loculated  condition.  All  stages  of  acute,  subacute,  and  chronic 
inflammation  may  be  found,  according  to  the  time  when  the  tube  is  ex- 
amined. In  general,  the  earlier  the  infection,  the  more  conspicuous  are 
the  evidences  of  congestion  and  serous  effusion;  the  later  the  infection,  the 
more  round-cell  infiltration,  the  greater  the  thickening  and  rigidity,  and 
the  oftener  adhesions  are  encountered.  Various  micro-organisms  produce 
much  the  same  changes.  These  differences,  however,  are  to  be  noted, 
viz.,  that,  in  general,  infection  with  the  gonococcus  is  confined  more  strictly, 
and  for  a  longer  period  of  time,  to  the  mucosa,  while  the  streptococcus  and 
the  staphylococcus  very  early  invade  the  muscularis  and  serosa,  producing 
a  more  widespread  inflammation. 

Hydrosalpinx. — The  theories  as  to  the  formation  of  hydrosalpinx  differ 
according  to  different  authorities.  Some  believe  that  the  condition  is  a  primary 
one,  and  others  that  it  results  from  a  previous  pyosalpinx,  the  contents  being 
transformed.  From  the  histories  of  several  of  my  own  cases,  I  am  inclined  to 
believe  that  this  is  a  probable,  although  not  the  only  explanation.  That  it 
may  be  primary  is  shown  by  the  cases  (now  and  then  seen)  of  hydrosalpinx 
in  young  girls,  cases  in  which  no  evidence  is  obtained — and  no  suspicion  arises 
— of  a  pre-existing  pus  tube. 

In  hydrosalpinx  the  tube  becomes  an  elongated,  pe^r-shaped  cyst,  having 
thin,  translucent  walls,  often  smooth  and  lighth'  adherent,  especially  at  the 
abdominal  end.  The  fimbriated  extremity  is  closed,  probably  as  a  result  of  in- 
flammation, possibly  as  the  result  of  imperfect  development,  as  pointed  out  by 
White.  As  the  distention  increases,  the  muscular  coat  atrophies  and  the  plicte 
of  mucous  membrane  become  simply  thin  ridges  on  the  inner  surface.  The 
compartments  containing  the  fluid  may  be  single  or  multiple,  and  may  involve 
the  whole  tube  or  only  a  portion  of  the  outer  extremity. 

An  interesting  form  is  the  intermittent  hydrosalpinx,  or  hydrops  tubse 
profluens,  as  it  has  been  called.  In  this  form,  constriction  at  the  uterine  end 
is  intermittently  relieved,  allowing  the  escape  of  the  fluid  through  the  uterus 
and  vagina,  with  an  accompanying  relief  of  the  pressure  symptoms.  Some 
observers,  among  them  Bland  Sutton,  do  not  believe  that  it  is  possible  for  fluid 
to  be  emptied  from  the  tube  into  the  uterus,  but  the  cases  of  intermittent  hydro- 
salpinx reported  by  Meier,*  Kelly, f  Findley,J  and  others  are  difficult  to  ex- 
plain on  any  other  hypothesis. 

*  American  Medicine,  December  27th,  1902,  p.  1005. 
t  "Operative  Gynsecology,"  1906,  vol.  ii.,  p.  199. 
X  American  Journal   of  Obstetrics,   February,    1906. 
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Pyosalpinx. — In  pyosalpiiix  the  tube  is  distended  with  pus^  the  amount 
of  the  distention  varjing  with  the  extent  of  the  invasion  of  the  tubal  wall. 
If  the  latter  is  but  little  affected,  it  may  become  atrophied,  allowing  of  extreme 
distention.  Especially  is  tliis  true  in  the  outer  third  of  the  tube.  On  the  con- 
trary, when  the  wall  becomes  early  inflamed  and  thickened,  great  distention  is 
impossible.  It  is  for  this  reason  that  the  streptococcus  practically  never 
produces  large  pus  tubes,  while  the  gonococcus  is  usually  found  to  be  the  causa- 
tive agent  in  cases  of  marked  pyosalpinx.     (Fig.  153.) 

The  distention  may  be  uniform,  producing  a  club-shaped  tumor,  but  more 
often  there  are  twists  and  constrictions,  causing  multiple  swellings.  Acute 
pus  tubes  are  reddened  and  ''angry-looking "  and  are  covered  with  thin  adhesions ; 
while  the  more  clironic  tubes  are  yellowish-blue  and  densely  adherent  to  the 
ovary,  bladder,  intestine,  and  pelvic  peritoneum. 

The  mucosa  in  acute  cases  is  hypertrophied  and  infiltrated  with  leucoc}^es, 
especially  of  the  eosinophile  variety.     In  the  long-standing  cases,  it  is  atrophic 


Fin.    1.53. — Diagram  Illustrating  a   Double  Pj^osalpinx,  as  Seen  from  Behind.     Slight  adhesions  hind 
the  distended  tubes  to  the  uterus.     (Original.) 

and  infiltrated  wdth  small  round  cells.  The  muscularis  shows  a  variable  amount 
of  either  acute  or  chi-onic  inflammation. 

The  pus  is  usually  thick,  of  a  deep-yellow  color,  and  odorless.  If  perforation 
has  taken  place  or  if  the  colon  bacillus  has  entered  from  the  intestine,  the  odor, 
peculiar  to  this  organism,  may  be  strong. 

A  pus  tube  may  rupture  into  the  intestine  t.more  frequently  on  the  left 
side),  into  the  bladder  or  vagina,  or,  rarely,  through  the  abdominal  wall.  Rup- 
ture into  the  pelvic  cavity  is  the  most  frequent.  A  general  peritonitis  may 
result  or,  more  commonly,  ■when  adhesions  have  formed,  a  pehdc  abscess  occurs. 

Pelvic  Abscess. — The  term  pehdc  abscess  is  somewhat  loosely  used  to  desig- 
nate any  collection  of  pus  in  the  pelvis,  whether  it  be  confined  to  the  tube,  to 
the  tube  and  ovary,  or  to  the  cellular  tissue  beneath  the  peritoneum.  It  is 
properly  used  in  cases  where  the  pus  is  locaHzed  in  the  pelvis,  but  not  con- 
fined to  any  organ, — as,  for  example,  a  purulent  collection  in  the  cul-de-sac. 
Such  an  abscess  may  contain  the  tube  and  ovary  of  one  side  or  it  may  contain 
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both  pairs.  The  walls  arc  formed  by  the  peritoneum  and  its  adhesions,  there 
being  no  mucous  membrane  in  the  lilting,  as  in  pyosalpinx. 

Tubo-ovarian  Cysts  and  Abscesses. — Not  infrequently  one  encounters  a  pelvic 
mass  which,  on  removal  and  examination,  is  found  to  consist  of  a  cyst  the  walls 
of  which  are  made  up  in  part  of  tubal  and  in  part  of  ovarian  tissue.  The  limien 
of  the  tubal  part  communicates  directly  with  that  of  the  ovarian  portion.  The 
cavity  may  be  filled  with  a  tiu"bid  or  clear,  thin  fluid  or  with  thick  pus. 

The  origin  of  such  cysts  or  abscesses  has  given  rise  to  much  discussion,  there 
being  not  less  than  seven  different  theories  to  account  for  the  condition.  Ros- 
thorn's  views,  as  given  by  Watkins,  seem  to  cover  the  ground.     They  are: — 

(1)  A  pyosalpinx  may  ]:)ecome  adherent  to  an  ovary  by  perisalpingitis  and 
perioophoritis  and  cause  infection  of  the  ovary,  producing  an  ovarian  abscess; 
perforation  of  the  septum  between  the  two  abscesses  forms  a  tubo-ovarian 
abscess. 

(2)  The  infection  may  take  place  primarily  in  the  ovary  or  in  an  ovarian 
cyst  and  may  produce  an  ovarian  abscess;  then  it  may  extend  to  the  tube  and 
cause  occlusion  of  the  abdominal  ostium.  The  formation  of  a  pyosalpinx  and 
the  perforation  of  the  dividing  septum  complete  the  formation  of  a  tubo-ovarian 
abscess. 

(3)  A  tubo-ovarian  cyst  may  occur  from  the  union  of  a  papillomatous  cys- 
toma of  the  ovary  with  a  sactosalpinx  and  from  the  perforation  of  the  septum 
by  papillary  excrescences. 

(4)  Hydrops  tubse  may  come  in  communication  with  a  hydrops  folliculi  and 
form  a  tubo-ovarian  cyst. 

Symptoms  of  Pelvic  Infections. — In  the  acute  stage  of  a  pelvic  infection 
there  is  usually  intense  pain,  due  to  the  involvement  of  the  peritoneum.  The 
symptoms  are  those  of  localized  peritonitis,  including  the  extreme  tenderness, 
the  pinched  expression  of  the  face,  and,  frequently,  marked  gastro-intestinal 
disturbance.  The  body-temperature  is  variable,  depending  upon  the  resistance. 
Often  there  is  considerable  fever  with  a  full,  bounding  pulse ;  again,  there  may 
be  but  slight  rise  of  the  temperature,  with  a  small  pulse,  which,  except  in  the 
severest  cases,  is  not  rapid. 

In  the  gonorrhccal  form  the  S5rmptoms  may  be  directly  preceded  by  an  acute 
inflammation  of  the  m-ethra,  bladder,  vulva,  and  Bartholin  glands.  Sometimes, 
however,  a  distinct  interval  of  fairly  good  health  intervenes  between  the  vulval 
inflammation  and  the  onset  of  the  pelvic  symptoms.  The  latter  develop  grad- 
ually. Pain,  of  a  sharp  or  bm-ning  character,  is  complained  of;  it  is  located  in 
one  or  the  other  ovarian  region,  and  is  often  dated  from  a  menstrual  period. 
This  pain  may  be  continuous  or  may  be  felt  only  when  the  patient  is  on  her 
feet.  There  is  usually  marked  tenderness,  compelling  the  wearing  of  loose  cloth- 
ing. The  appetite  gradually  fails,  constipation  becomes  marked,  micturition 
may  be  frequent  and  painful,  and  the  patient  passes  on  into  a  semi-invalid  con- 
dition. 

The  degree  of  fever  and  the  presence  of  rigors  depend  upon  the  amount  of 
the  toxins,  and  this  again  depends  upon  how  completely  the  pus  is  walled  in. 
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It  is  not  uncommon  to  find  women  with  comparatively  large  pelvic  abscesses, 
going  about  in  seemingly  fair  health.  Pain,  tenderness,  and  backache,  how- 
ever, are  rarely  absent,  and  dysmenorrhoea  is  the  usual  accompaniment. 

While  gonorrhoeal  infection,  following  confinement  or  an  abortion,  is  not 
rare,  it  is  practically  alwa3^s  an  auto-infection, — that  is  to  say,  it  is  the  spread- 
ing of  an  infection  previously  localized  in  the  glands  of  the  cervix  or  in  those 
of  the  urethra  or  ^'ulva.  Except  in  its  mode  of  onset,  such  infection  does  not 
differ  from  the  non-puerperal  form.  B}'  puerperal  infection,  we  usually  under- 
stand an  infection  by  the  streptococcus,  which  extends  by  means  of  the  blood- 
and  lymph-vessels,  rather  than,  as  in  gonorrhoea,  by  continuity  of  tissue.  It, 
therefore,  involves  the  connective  tissue  of  the  broad  ligaments,  the  walls  of  the 
tube,  the  ovary,  and  the  adjacent  structures.  Such  an  infection  generally 
i-esults  from  a  badly  managed  accouchement  or  from  criminal  abortion. 

The  acute  symptoms  are  more  alarming  than  those  of  the  non-puerperal 
form.  The  onset  is  rapid;  rigors  are  frequent;  the  body-temperature  is  inter- 
mittent and  may  reach  a  high  point;  the  pulse  is  rapid  and  thready,  and  the 
prostration  is  grave.  The  pain,  however,  is  usually  less  severe  than  in  gon- 
orrhoeal infection,  for  the  reason  that  the  tension  of  the  peritoneum  is  generally 
less. 

The  symptoms  of  a  chronic  puerperal  infection  do  not  differ  from  those  of  the 
non-puerperal.    The  objective  signs  are,  as  we  shall  see,  faii'ly  characteristic. 

The  attacks  of  pain  and  pelvic  peritonitis  tend  to  recur  at  intervals. 

Diagnosis. — The  importance  of  obtaining  a  careful  histojy  as  to  the  onset 
of  the  symptoms  has  already  been  noted.  In  some  cases  there  will  be  a  dis- 
tinct history  of  infection  of  the  urethra  and  cervical  glands,  followed  within  a 
certain  time  by  evidences  of  inflammation  higher  up,  within  the  pelvis.  An 
onset  dating  from  a  menstrual  period  immediately  after  marriage  is  most  signifi- 
cant. In  other  cases,  the  date  of  the  beginning  of  the  trouble  will  be  within  a 
short  time  after  a  confinement,  an  abortion,  a  minor  operation,  such  as  a  curet- 
tage, or  after  some  form  of  intra-uterine  treatment. 

Having  obtained  a  careful  history,  the  surgeon  should  make  a  general  physical 
examination,  including  the  chest  and  abdomen.  The  latter  should  be  carefully 
palpated,  areas  of  tenderness  and  resistance  being  sought,  particularly  in  the 
iliac  regions.  Especial  attention  should  be  given  to  McBurney's  point  and  to 
the  two  points  referred  to  by  Morris — the  two  points,  namely,  which  are  situated, 
one  on  each  side,  about  an  inch  and  a  half,  in  an  outward  and  downward  direction, 
from  the  umbilicus,  beneath  which  the  lumbar  lymph  nodes  are  located.  I 
have  found  these  sensitive  in  about  sixty  per  cent  of  the  cases  of  infection 
which  I  have  examined  during  the  past  eighteen  months. 

Bimanual  examination  should  not  be  made  until  the  external  genitalia 
have  been  inspected.  If  done  with  artificial  light,  beneath  a  carefully  draped 
sheet,  this  does  not  offend  the  patient  and  is  an  important  step  in  the  examina- 
tion. The  presence  or  absence  of  a  discharge  should  be  noted,  and,  if  a  discharge 
be  found,  a  smear  should  be  made  on  aglass  slide,  before  the  parts  are  touched. 
Bartholin's  glands  should  be  carefully  palpated  foi-  (nndences  of  infection,  the 
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ducts  being  inspected  for  discharge  and  in,iiiration  sought.  The  urethra  should 
be  "stripped,"  the  organ  being  pressed  against  the  symphysis  with  the  fore- 
finger. In  this  wsiy  any  secretion  which  may  be  present  in  Skene's  ducts  is 
forced  out  and  may  be  utilized  for  a  smear  examination.  A  bivalve  speculum 
is  next  introduced  into  the  vagina  and  the  cervix  uteri  is  inspected,  note  being 
made  of  any  discharge  and  of  any  enlargement  of  the  cervical  glands.  Many 
examiners  dispense  with  the  speculum,  believing  that  the  information  secured 
by  its  use  is  not  of  sufficient  importance  to  warrant  the  discomfort  to  which  the 
patient  is  thereby  subjected. 

The  condition  of  the  vaginal  walls  is  first  observed,  then  the  size,  position, 
consistency,  and  general  condition  of  the  cervix  are  noted.  With  the  abdominal 
hand  pressing  downward  and  inward  just  above  the  symphysis,  and  the  vaginal 
finger  placed  behind  the  cervix,  the  two  hands  are  brought  together  until  the 
fundus  uteri  is  located.  Its  size,  position,  mobility,  and  sensitiveness  are  noted. 
The  condition  of  the  tubes  is  next  ascertained.  Except  in  the  rarest  instances, 
normal  tubes  cannot  be  felt,  nor  is  any  tenderness  elicited  by  bringing  the 
vaginal  finger  and  the  abdominal  hand  together  between  the  uterus  and  the 
ovary.  Induration  and  tenderness  in  this  location  are  evidences  of  inflam- 
mation. 

The  ovaries  are  next  palpated,  the  same  points  being  kept  in  mind. 

In  salpingitis  all  of  the  organs  will  be  sensitive,  especially  when  the  uterus 
is  rocked  to  and  fro  between  the  examining  hands.  The  tube  may  or  may  not 
be  felt,  but  the  attempt  to  feel  it  will  cause  pain.  Mobility  will  be  limited  and 
the  ovary,  when  palpated,  will  be  found  fixed  in  one  position,  or  itsnormal 
mobility  will  at  least  be  somewhat  lessened.  On  account  of  the  tenderness, 
it  will  often  not  be  practicable  to  push  the  examination  any  further;  and,  under 
these  circumstances,  one  will  have  to  be  content  with  the  discovery  that  general 
induration  and  tenderness  exist. 

In  hydrosalpinx,  the  lateral  fornices  will  be  filled  with  a  soft,  non-sensitive 
mass,  in  which  fluctuation  can  sometimes  be  made  out.  The  differentiation 
between  a  coil  of  intestine  and  a  hydrosalpinx  is  often  difficult  to  make.  The 
attachment  of  the  mass  to  the  cornu  of  the  uterus  is  an  important  differential 
point. 

In  pyosalpinx  one  can  usually  feel  the  thickened  uterine  extremity  of  the 
tube,  which,  if  traced  outward,  ends  in  a  boggy,  fixed  mass.  Often  the  two 
tubes,  together  with  the  ovaries,  lie  posteriorly  to  the  uterus.  It  may  be  impos- 
sible to  distinguish  the  demarcation  between  the  mass  and  the  fundus,  all  that 
can  be  made  out  being  the  fact  that  the  pelvis  is  more  or  less  filled  by  a  fixed, 
sensitive  mass,  in  parts  of  which  fluctuation  may  be  elicited.  A  marked  hard- 
ness of  the  vaginal  vault  is  an  important  sign. 

In  some  cases  a  tubo-ovarian  abscess  may  be  quite  movable  and  difficult 
to  distinguish  from  a  small  ovarian  cyst.  Usually,  however,  the  latter  is  more 
movable  and  much  less  tender. 

In  streptococcus  infection  the  result  of  the  examination  without  an  anaesthetic 
may  be  quite  unsatisfactory.     One  must  be  content  with  finding  a  hard  and 
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immovable  vaginal  vault,  a  stoii}'  hardness  in  the  broad  ligaments,  and  a  fixed 
and  tender  uterus. 

The  following  table  from  Kelly  is  useful  in  making  the  differential  diagnosis 
between  gonorrhoea]  infection  and  streptocooous  infection: — 

Kelly's  Differential    Diagnosis  Between  Gonorrhceal  Infection  and  Strbptococcus 

Infection. 

Gonorrhceal  Infection.  Streptococcus  Infection. 

1.  Slow  in  its  onset;  often  preceded  by  in-  1.  Onset  abrupt,  following  miscarriage,  nor- 
flammationof  the  external  genitals  and  urethra.       mal  labor,  or  topical  appUcations. 

2.  Pain   localized   in   one   or   both   ovarian  2.  Pain  more  general  and  severe  in  the  lower 
regions.                                                                              abdomen. 

3.  No  signs  of  general  peritonitis.  3.  Usually  signs  of  peritonitis. 

4.  Suffering  more  or  less  constant,  but  there  4.  Suffering  constant,  with  usually  a  septic 
may  be  no  fever.                                                          fever. 

5.  Temperature  98.5°  to  102°  F.  5.  Temperature  101°  to  105°  F. 

6.  Pulse  accelerated,  but  of  good  quality.  6.  Pulse  never  feeble  and  more  rapid. 

7.  Attack  lasts  for  from  five  to  fifteen  days.  7.  Attack  seldom  lasts  less  than  a  month, 

and  may  continue  three  months  or  more. 

8.  Patient  often  presents  the  appearance  of  S.  Patient  anaemic  and  weak, 
good  health. 

9.  Gonococci  usually  found  on  coverslip  pre-  9.  Gonococci   not  found  in   the  secretions; 
paration  from  the  cervical,  urethral,  or  \ailvo-       streptococci  occasionally. 

vaginal  glandular  secretions. 

10.  History  of  marital  gonorrhoea.  10.  Husband  sound. 

Blood  Examination. — In  ever}^  acute  case  of  suspected  infection  a  blood 
examination  should  be  made,  and  careful  attention  should  be  given  to  the  number 
of  leucocytes  and  the  relative  proportion  of  the  several  varieties.  In  general, 
it  may  be  said  that  a  white-blood  count  of  15,000  always  indicates  the  presence 
of  infection,  and  that  every  count  above  11,000  is  strong  presumption  of  it. 

The  present  views  as  to  the  significance  of  the  differential  count  may  be 
briefly  summarized  as  follows:— 

Decided  leucocytosis,  with  a  slight  relative  increase  in  polymorphonuclears, 
indicates  a  mild  infection  with  active  resistance. 

Decided  leucocytosis,  with  a  marked  relative  increase  in  polymorphonu- 
clears, indicates  severe  infection  with  active  resistance. 

Decrease  in  the  number  of  leucocytes  and  decrease  of  the  polymorphonuclears 
indicate  a  good  prognosis. 

Decrease  in  the  number  of  leucocytes,  with  relatively  increased  polymor- 
phonuclears, indicates  a  grave  prognosis. 

In  chronic  infections,  such  as  gonorrhceal  pyosalpinx,  the  value  of  the  blood 
count  is  less,  but  a  moderate  leucocytosis  is  to  be  expected  in  all  cases  where 
pus  is  present. 
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Prognosis. — The  course  and  termination  of  pelvic  infection  depend  upon 
a  number  of  conditions,  mainly  upon  the  variety  and  virulence  of  the  causal 
micro-organisms.  Gonorrhoea!  pyosalpinx  may  undergo  a  change  into  a  hydro- 
salpinx, or  the  pus  may  become  inspissated  and  the  thickened,  stiffened  tube 
remain  imaltered  for  years.  L'sually,  there  are  s}Tnptoms  resulting  from  the  ad- 
hesions, such  as  backache,  abdominal  tenderness,  flatulency,  and  dysmenorrhcea. 
Streptococcus  infection  is  often  fatal,  but  a  certain  percentage  of  cases  clear  up, 
leaving  but  a  small  residual  focus  of  disease.  A  patient  ha\ing  an  inflammation 
in  the  pelvis  is  never  free  from  the  possibility  of  general  peritonitis  or  septicaemia. 

Treatment, — Treatment  of  Non-Puerperal  Infections. — ^The  treatment  of 
non-puerperal  sepsis  naturally  divides  itself  mto  three  sections,  nameh'.  the 
prophylactic,  the  non-operative,  and  the  operative. 

(1)  Prophylactic  Treatment. — Inasmuch  as  a  very  large  proportion  of  the 
instances  of  infection  of  the  internal  organs  of  generation  come  from  the  direct 
extension  of  infection  of  the  external  organs,  every  case  of  the  latter  should  be 
treated  at  the  earliest  possible  moment.  Even  when  this  is  done  in  the  most 
careful  and  \'igilant  manner,  a  certain  proportion  of  cases  will  not  be  aborted 
and  extension  will  take  place. 

In  view  of  the  fact  that  the  three  most  common  situations  of  an  acute  gon- 
orrhoea are  Skene's  ducts  in  the  urethra,  Bartholin's  glands,  and  the  glands  of 
the  cervix,  vigorous  local  treatment  should  be  instituted.  There  should  be 
daily  applications  of  one  of  the  silver  salts,  either  the  nitrate,  arg}^^,  or  protar- 
gol,  care  being  taken  to  empty  the  glands,  in  so  far  as  is  possible.  Rest  in  bed, 
copious  and  frequent  douching  ^^ith  a  one-per-cent  lysol  solution,  and  applica- 
tions of  glycerin  and  ichthyol  to  the  cer\ax  by  means  of  a  tampon,  meet  the 
local  indications.  The  following  combination  should  be  applied  to  the  tampon 
each  evening,  and  the  latter  should  be  kept  in  place  until  morning,  when  it  is 
to  be  removed  and  the  doucliing  carried  out  through  the  day : — 

Ichthyol  , 

Ext.  belladonna.'  fl aa  3  .ss. 

Glycerin! 5  iv. 

M. 

At  the  same  time  a  diuretic  mixture  should  be  given.  In  some  instances 
I  have  found  the  gonococcus  vaccine  to  be  of  value,  but  its  use  has  not  yet 
become  established. 

A  serious  error  which  is  often  committed  in  the  treatment  of  acute  gon- 
orrhoea is  the  performing  of  curettage.  The  scraping-away  of  the  endometrium 
accomplishes  nothing  of  importance,  while  it  does  harm  by  leaving  a  raw  surface 
covered  wdth  coagulated  blood  and  detritus,  an  excellent  medium  for  the  growth 
of  the  organisms  present.  Intra-uterine  applications  are  open  to  the  same 
objection  and  are  used  but  rarely  at  the  present  time. 

The  social  and  economic  aspects  of  gonorrhoeal  infection  are  most  important, 
but  a  discussion  of  them  cannot  here  be  entered  upon. 

(2)  Non-Operative  Treatment . — A\Tien  extension  has  taken  place  and  there  are 
signs  of  active  inflammation  in  and  about  the  tubes,  what  should  be  the  method 
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of  procedure?  It  is  not  so  many  years  ago  that  operations  were  done  at  this 
stage,  but,  with  a  careful  study  of  the  results  obtained  by  many  surgeons,  came 
the  con\dction  that  the  treatment  of  acute  pelvic  infections  is  essentially  non- 
operative.  Such  treatinent  frequently  does  not  cure  the  patient,  for  there  is 
often  left  a  residuum  of  disease  consisting  of  thickened,  misplaced,  adherent 
organs.  It  has  for  its  object  the  prevention  of  the  spreading  of  the  infection 
from  the  pelvic  to  the  abdominal  peritoneum,  the  elimination  of  the  toxins 
produced,  and  the  sustaining  of  the  strength  of  the  patient  until  the  acute 
stage  is  passed. 

Absolute  quiet  and  rest  in  bed  must  be  insisted  upon.  In  the  severer  cases 
the  illness  is  sufficiently  grave  to  make  this  easy,  but  it  should  be  enjoined  even 
in  the  mildest  forms.  An  ice  bag  or  a  cold-water  coil  should  be  kept  constantly 
over  the  area  of  greatest  pain.  Often  no  other  analgesic  will  be  required,  but, 
if  something  additional  be  found  necessary,  reliance  should  be  placed  upon 
codeia,  little,  if  any,  morphine  being  given.  A  light  chet,  with  a  daily  evacuation 
of  the  bowels,  either  by  means  of  a  saline  or  by  enemata,  is  indicated.  Copious 
vaginal  douches  of  saline,  at  a  comfortable  temperature,  should  be  given  twice 
daily.  It  is  my  custom  to  order  urotropin  in  every  case  of  pelvic  infection,  for 
I  believe  that  a  certain  number  of  troublesome  bladder  infections  are  thus 
prevented. 

Careful  watching  is  the  keynote  of  success  in  the  ti-eatment  of  acute  cases. 
The  number  which,  on  this  regime,  will  go  on  to  a  s3anptomatic  cure  is  consider- 
able, 5^et  a  constant  look-out  must  be  kept  for  the  development  of  an  abscess 
outside  the  tube,  and  to  this  end  frequent  examinations  should  be  made. 

In  case  an  abscess  develops  in  such  a  position  that  it  can  be  reached  through 
the  vagina  no  time  should  be  lost  in  providing  a  vent  for  the  pus. 

Technique  of  Vaginal  Puncture. — In  the  great  majority  of  cases  a  pelvic 
abscess  can  be  reached  through  the  vagina,  and  this  is  always  the  route  to  be 
chosen,  if  possible.  (Fig.  154.)  The  patient  is  placed  in  the  lithotomy  position 
and  the  vagina  is  carefully  disinfected.  General  anaesthesia  may  be  advisable, 
but  in  gi'ave  cases  it  is  sometimes  better  to  proceed  with  cocaine  infiltration. 
Nitrous  oxide  gas  is  the  ansesthetic  of  choice.  After  carefully  mapping  out  the 
uterus  and  abscess,  a  posterior  speculum  is  introduced,  and  the  posterior  lip 
of  the  cervix  seized  with  bullet  forceps.  Traction  is  made  on  this  until  the 
posterior  fornix  is  tense,  when  a  transverse  incision  is  made  through  the  vaginal 
wall.  This  is  stretched  with  the  fingers,  and,  with  the  vaginal  finger  inserted  in 
the  incision,  the  abscess  is  again  carefully  examined.  If  there  is  any  doubt 
as  to  the  presenting  mass,  it  is  well  to  insert  an  aspirating  needle.  The  abscess 
having  been  recognized,  its  wall  is  punctured  with  an  artery  forceps,  and,  as 
the  pus  pours  out,  the  opening  is  enlarged  by  spreading  the  blades  of  the  artery 
clamp,  or  by  means  of  a  Goodell  dilator.  Many  advocate  the  washing-out  of 
the  cavity,  but,  as  there  is  a  certain  danger  in  this,  it  is  better  to  be  content  with 
a  single  evacuation  of  the  contents.  A  pack  made  of  a  sterile  roller  bandage 
is  next  introduced,  or,  if  the  cavity  is  large,  a  T-shaped  rubber  drainage  tube, 
surrounded  bv  gauze,  may  be  introduced.     The  gauze  should  remain  in  place 
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for  thi-ee  days,  when  it  is  to  be  removed  and  a  smaller  one  inserted.  The 
opening  usually  tends  to  close  rapidly.  A  second  oj)eration  is  sometimes 
necessary. 

In  doing  this  operation  particular  attention  should  be  given  to  the  bladder, 
in  order  to  make  sure  that  it  is  empty.  A  partially  filled  bladder  may  be 
mistaken  for  the  fundus,  and  a  retroverted  fundus,  especially  if  jiregnant,  may 
be  mistaken  for  an  abscess. 

Drainage  through  the  rectum,  formerly  much  employed,  is  to  be  reserved  for 
those  cases  in  which  a  small  opening  already  exists.  In  such  a  case  it  is  per- 
missible to  enlarge  the  opening. 

Abdominal  drainage  is  to  be  reserved  for  those  rare  cases  in  which  an  abscess 
points  above  Poupart's  ligament. 

A  certain  number  of  cases  are  symptomatically  cured  by  vaginal  puncture; 


Fig.   154. — Diagram  Showing  the   Puncturing  of  a  Pelvic  Abscess  Through  the  Vagina, 

in  others,  the  adhesions  give  trouble,  and  a  second,  more  radical,  operation  must 
be  done. 

The  non-operative  treatment  of  cln-onic  pehdc  infection,  or  of  the  condition 
which  results  from  infection  {i.e.,  the  inflammation),  is  now  being  employed  in 
many  cases  where  formerly  a  radical  operation  would  have  been  done.  Not  a 
few  of  these  cases  occur  in  comparatively  young  women,  and  no  pains  should  be 
spared  to  preserve,  if  there  is  any  possibility  of  doing  so,  the  function  of  the 
tubes  and  ovaries.     Operation  should  be  reserved  as  a  last  ]-esort. 

Rest  in  bed,  general  tonic  treatment,  hot  sitz  baths,  hot  vaginal  douches, 
glycerin  and  ichthyol  tampons,  and  the  appHcation  of  hot  fomentations  over 
the  hypogastrium,  are  all  to  be  employed. 

The  weight-posture  method  of  Pincus  often  gives  excellent  results.  It 
should  be  carried  out  as  follows: — With  the  patient  in  the  knee-chest  position, 
the  cervix  is  cleansed  and  about  one  ounce  of  the  glycerin-ichthyol  solution 
is  poured  into  the  fornices.  They  are  then  tightly  packed  with  sterilized  gauze, 
introduced  under  the  guidance  of  the  eye,  care  being  taken  to  lay  the  folds  in 
smoothly  and  to  surround  the  cervix  and  fill  the  upper  vagina  tightly.  The 
patient  then  assumes  the  lithotomy  position  and  a  bag  of  shot  weighing  about 
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two  pounds  is  placed  above  the  symphysis.  The  position  is  maintained  for  at 
least  thirty  minutes,  the  patient  in  the  mean  time  breathing  deeply  with  the 
abdominal  muscles.  The  packing  remains  in  until  the  following  morning,  when 
it  is  removed  and  a  hot  vaginal  douche  given.  The  treatments  should  be  given 
tln-ee  times  a  week.  The  plan  should  not  be  adopted  if  pus  is  present  or  if  the 
body  temperature  is  above  normal. 

This  method  of  Pincus  accomplishes  the  same  results  as  pelvic  massage. 
The  latter  has  been  strongly  advocated  by  some  authorities,  but  it  has  many 
objections,  not  the  least  of  which  is  its  indelicacy.  Electricity  is  used  by  few 
men  of  authority. 

The  object  of  the  hot  sitz  baths,  the  hot  douches,  and  the  hot  applications  is 
to  produce  hypersemia  of  the  surface  of  the  body.  For  the  same  purpose  the 
suction  apparatus  of  Bier  has  been  employed,  but  the  reports  available  at  this 
time  are  not  especially  encouraging  and  the  method  is  of  doubtful  value. 

(3)  Operative  Treatment. — If  general  measures  and  local  treatment,  such 
as  have  been  outlined,  do  not  relieve  the  symptoms  after  a  fair  trial,  the  question 
of  operation  must  be  considered.  It  having  been  advised  and  accepted,  the 
surgeon  should  have  a  clear  idea  of  what  the  conditions  are  which  are  to  be  met, 
and  he  should  explain  clearly  to  the  patient  the  nature  of  the  operation  which 
he  is  about  to  perform — i.e.,  whether  it  is  a  radical  or  a  so-called  conservative 
procedure.  Conservatism  has  many  brilliant  successes  to  its  credit,  but  it  must 
also  be  blamed  for  many  dismal  failures.  Whether  or  not  it  is  to  be  the  key- 
note of  the  operation  should  be  discussed  with  the  patient  and  the  decision  should 
be  left  with  her,  the  surgeon  frankly  telling  her  that  there  are  about  four  chances 
out  of  ten,  that  nothing  short  of  a  radical  operation  will  relieve  all  the  symptoms. 
In  general,  this  is  about  the^  proportion  of  successes  of  conservative  surgery 
on  the  tubes  and  ovaries;  but,  of  course,  each  case  must  be  judged  for  itself 
alone,  as  one  case  may  promise  excellent,  and  the  next  hopeless,  results.  It 
may  be  said  that  the  present-day  tendency  is  rather  against  the  ultra-conserva- 
tism of  a  few  years  ago,  but  the  reaction  has  not  set  back  as  fai"  as  the  reckless 
sacrifices  wliich  were  so  common  in  the  early  days  of  abdominal  surgery. 

Conservative  Operations. — If,  when  the  abdomen  is  opened,  both  tubes  are 
found  diseased,  one  possibly  being  normal  except  at  its  abdominal  extremity, 
the  former  may  be  removed  and  the  latter  resected.  If  one  tube  is  healthy,  it 
is  better  surgery  to  remove  the  diseased  side,  rather  than  attempt  a  resection. 

Technique  of  Resection. — ^The  diseased  outer  end  of  the  tube  is  removed 
by  an  oblique  mcision.  If  the  opening  is  small,  it  is  enlarged  by  a  longitudinal 
incision  on  the  dorsum  of  the  tube,  the  mucosa  and  the  peritoneum  being  united 
by  a  row  of  very  fine,  interrupted  catgut  sutm'es. 

Technique  of  Salpingectomy. — When  a  tube  alone  is  to  be  removed  the  adhe- 
sions are  first  carefully  separated  and  the  field  of  operation  walled  off  with  gauze 
pads.  The  uterine  end  of  the  tube  is  seized  with  artery  forceps  and  a  V-shaped 
incision  made  into  the  uterine  muscle,  at  the  root  of  the  tube.  The  mesosalpinx 
is  then  divided  just  beneath  the  tube,  for  a  distance  of  about  2  centimetres. 
This  will  free  the  attachments  of  the  uterine  end  of  the  tube  sufficiently  to  allow 
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the  operator  to  close  the  V-shaped  incision  in  the  uterus  with  interrupted  cat- 
gut sutures.  The  remaining  portion  of  the  tube  is  then  cut  away  from  the 
mesosalpinx,  any  bleeding  i)oints  being  caught  up  and  tied  as  they  are  encoun- 
tered. One  small  artery,  a  branch  of  the  utero-ovarian  anastomosis,  will  usually 
be  divided  about  2  centimetres  from  the  uterus.  This  should  be  carefully 
secured.  The  upper  edge  of  the  broad  ligament,  from  which  the  tube  has  been 
severed,  should  then  be  stitched,  over  and  over,  with  a  running  suture  of  fine 
catgut. 

In  case  there  is  ])us  in  the  tube,  it  should  be  aspirated  before  the  attempt 
is  made  to  break  up  the  adhesions.  In  most  clii'onic  cases  the  })us  is  sterile, 
so  that  no  harm  results  from  soiling  the  wound  with  it.  Nevertheless,  it  should 
be  the  aim  to  remove  the  pus  tube  intact,  if  possible. 

In  some  cases  of  pyosalpinx  the  ovaries  are  in  a  fairly  normal  condition. 
When  such  is  the  case  the  tubes  alone  are  removed,  and,  while  there  is  no  pos- 
sibility of  a  pregnancy  taking  place  later,  the  menstrual  function  is  preserved 
and  the  patient  spared  the  discomforts  of  the  artificial  menopause.  In  other 
instances  it  may  be  possible  to  preserve  one  ovary;  in  which  case  a  salpingectomy 
is  done  on  one  sitle  and  a  salpingo-oophorectomy  on  the  ojjposite. 

Technique  of  Salpingo-0(")phorectomy. — After  the  adhesions  have  been  dealt 
with  in  the  manner  described  under  the  Technique  of  Hysterectomy  (p,  418), 
the  field  of  operation  is  isolated  with  gauze  pads.  The  enucleation  is  begun  by 
placing  two  artery  forceps  on  the  infundibulo-pelvic  ligament  and  cutting 
between  them.  The  uterine  end  of  the  tube  is  then  severed  as  in  simple 
salpingectomy,  the  utero-ovarian  ligament  is  tied  and  severed,  and  the  tube 
and  ovar}'  are  cut  away  from  the  broad  ligament,  as  much  of  the  latter  being 
preserved  as  may  be  found  possible.  The  round  ligament  is  also  kept  intact, 
if  possible.  A  No.  3  catgut  ligature  is  then  placed  on  the  infundibulo-pehdc 
ligament,  in  the  stump  of  wliich  the  ovarian  artery  is  I'ecognized  and  separately 
tied  with  a  No.  2  catgut  ligature.  The  endeavor  should  be  made  to  cover  all 
raw  areas  with  peritoneum. 

If  there  is  reason  to  believe  that  infection  is  still  present,  particularly  if, 
from  the  history  of  the  case,  one  is  suspicious  that  the  original  infection  was 
streptococcic,  it  is  safer  to  puncture  the  posterior  wall  of  the  vagina,  behind  the 
cervix,  and  push  through  the  opening  the  end  of  a  small  gauze  drain,  the  remain- 
der being  loosely  arranged  in  the  cul-de-sac.  Gauze  provides  but  poor  drainage, 
but  its  presence  opens  up  a  tract  for  the  escape  of  any  infected  fluids  which  may 
accumulate. 

The  advantages  of  the  abdominal  route  for  the  removal  of  the  tube  and  ovary 
are  these:  more  careful  work  can  be  done,  and  complications  and  unexpected 
conditions  are  more  easily  recognized.  Some  who  are  especially  experienced 
in  vaginal  work  prefer  the  vaginal  route,  and  open  the  abdomen  through  an 
incision  anterior  or  posterior  to  the  uterus.  That  such  an  operation  is  safer 
for  the  patient  seems  illogical. 

There  is  no  indication  for  the  removal  of  the  ovaries  without  the  tubes,  for, 
when  the  former  are  extirpated,  the  latter  become  useless. 
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When  the  ovaries  are  both  invoh'ed  in  the  disease  process,  being  either  con- 
verted into  abscesses  or  densely  adherent  to  the  tubes  and  surrounding  perito- 
neum, and  it  is  e\ddent  that  to  obtain  a  good  result  both  of  these  structures 
must  be  removed,  a  hysterectomy  should  be  done.  Tliis  is  the  operation  of 
choice  for  the  followdng  reasons: — -The  uterus,  so  far  as  we  know,  becomes 
useless  after  removal  of  both  ovaries.  If  left  in  place  it  is  very  apt  to  become 
adherent  to  the  raw  areas  left  after  removal  of  the  appendages.  The  endo- 
metrium is  diseased  and  is  liable  to  cause  a  clironic  leucorrhoea.  It  is  often 
easier  and  safer  to  remove  the  organs  en  masse  than  to  dissect  out  both  sides 
separately.  It  is  often  impossible  to  avoid  doing  much  injury  to  the  uterus,  and 
hence  it  is  dangerous  to  leave  in  place  a  damaged  and  mutilated  organ. 
Better  drainage  is  secured  by  its  removal. 

Technique  of  Hysterectomy  and  Double  Salpingo-Oophorectomy. — In  pre- 
paring the  patient  the  bladder  should  be  emptied  and  the  vagina,  as  well  as 
the  abdomen,  thoroughly  cleansed.  The  incision  should  be  large  enough  to 
secm'e  ample  exposure;  indeed,  a  proper  exposure  of  the  held  is  one  of  the 
most  important  points  in  the  operation.  The  Trendelenburg  position  should 
be  employed  and  large  abdominal  retractors  used. 

After  the  abdomen  is  opened  the  whole  field  should  be  carefully  inspected 
and  palpated.  If  the  uterus  can  be  recognized,  a  traction  forceps  is  applied  to 
the  fundus  and  it  is  lifted  as  liigh  into  the  incision  as  possible.  The  tube  and 
ovar}'  on  the  less  adherent  side  are  then  freed  and  the  enucleation  begun  b}' 
tying  off  and  severing  the  infundibulo-pehic  ligament  of  that  side.  It  will 
now  be  possible  partially  to  wall  off  the  held  of  operation  with  gauze.  The 
round  ligament  is  tied  and  cut  and  the  broad  ligament  severed  as  close  to  the 
tube  as  possible.  The  reflexion  of  the  peritoneum  between  the  bladder  and 
the  uterus  is  next  severed  and  the  former  pushed  down  l:)y  blunt  dissection. 
The  se]3aration  is  often  readily  matle  I)}'  "wiping"  with  a  gauze  sponge.  One 
then  feels  for  the  pulsation  of  the  uterine  arter}"  at  the  side  of  the  uterus,  near 
the  internal  os,  and,  having  located  it,  passes  a  provisional  ligature  through 
the  uterine  musculatm'e  and  around  the  artery.  The  uterus  is  then  amputated 
above  this  ligature,  care  being  taken  to  cut  upward  as  the  opposite  side  is  reached. 
In  this  way  the  uterine  arterj-  is  exposed  and  may  be  readily  clamped.  The 
remaining  tube  and  ovary  can  usually  be  readily  enucleated  from  below  upward, 
the  round  and  infiuidibulo-pehdc  ligaments  being  clamped.  Catgut  ligatm'es 
are  now  substituted  for  the  clamps.  The  cer^ical  stump  is  ''cupped  out," 
only  a  shell  being  left.  In  tliis  VA'ay  the  mucous  membrane  is  destroyed  and 
leucorrluL'a  from  the  cervical  glands  avoided.  The  anterior  and  posterior  lips 
of  the  cer\dcal  stump  are  united  \yifh.  three  or  four  interrupted  catgut  ligatiu'es. 
The  stumps  of  the  infundibulo-pelvic  and  round  ligaments  are  united  to  the 
edge  of  the  cer\dcal  stump  on  each  side,  thus  cbawing  up  the  cer\dcal  stump 
and  pro^'icling  a  support  for  the  ]:)ladder.  The  severed  peritoneum  is  next 
united  over  the  raw  area  thus  left.  It  is  usually  easy  to  bring  the  anterior 
portion  of  the  peritoneum  over  the  stumps  and  imite  it  to  the  posterior  layer. 
In  this  way  the  pehis  is  left  smooth  and  resembles  the  pehds  of  the  male. 
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If  it  is  found  impracticable  to  cover  all  of  the  raw  area  or  if  active  infection 
is  suspected,  it  is  safer  to  open  the  posterior  fornix  and  insert  a  small  drain 
through  the  vaginal  vault.  (Consult  also  the  article  on  ''Sm-gery  of  the 
Uterus.") 

In  some  cases  the  operation  just  described  cannot  be  performed  because 
of  the  dense  adhesions  which  cover  in  the  pelvic  organs.  No  plane  of  cleavage 
can  be  discovered  from  above,  and  any  attempt  to  separate  uterus,  tubes,  and 
ovaries  from  the  intestine  involves  a  serious  risk  of  opening  the  latter.  For 
these  cases  Kelly  has  de^'ised  hysterectomy  by  bisection — an  ojjeration  which 
I  have  done  a  number  of  times  with  the  most  gratifying  results.  The  technique 
is  thus  described  by  Kelh': — 

"If  the  uterus  is  bmied  from  ^dew,  the  bladder  is  first  separated  from  the 
rectum  and  the  fundus  found;  then,  if  there  are  any  large  abscesses,  adherent 
cysts,  or  hiematomata,  they  are  evacuated  by  aspiration  or  by  puncture;  the 
rest  of  the  abdominal  cavit}-  is  then  well  packed  off  from  the  pelvis. 

"The  right  and  left  cornua  uteri  are  each  seized  by  a  pair  of  stout  museau 
forceps  and  lifted  up;  the  uterus  is  now  incised  in  the  median  line  in  an  antero- 
posterior du-ection,  and,  as  the  uterus  is  bisected,  its  cornua  are  pulled  up  and 
drawn  apart.  With  a  third  pair  of  forceps  the  uterus  is  grasped  on  one  side 
on  its  cut  surface,  as  far  down  in  the  angle  as  possible,  including  both  anterior 
and  posterior  walls.  The  museau  forceps  of  the  same  side  are  then  released  and 
used  for  grasping  the  corresponding  point  on  the  opposite  cut  sm'face,  when  the 
remaining  forceps  are  removed.  In  this  way  two  forceps  are  in  constant  use  at 
the  lowest  point.  I  commonly  apply  them  three  or  four  times  in  all.  As  the 
uterus  is  pulled  up  and  the  halves  become  everted,  it  is  bisected  further  down 
into  the  cervix.  If  the  operator  prefers  to  do  a  panhysterectomy,  the  bisection 
is  carried  all  the  way  down  into  the  vagina.  The  uterine  canal  must  be  followed 
in  the  bisection,  if  necessary,  a  grooved  director  being  used  to  keep  it  in  ^dew. 
The  museau  forceps  are  now  made  to  grasp  the  uterus  well  down  in  the  cer^dcal 
portion,  if  it  is  to  be  a  supravaginal  amputation,  and  the  cervix  is  bisected  on 
one  side.  As  soon  as  it  is  di\'ided  and  the  uterine  and  vaginal  ends  begin  to 
pull  apart,  the  under  surface  of  the  uterine  end  is  caught  with  a  pair  of  forceps 
and  pulled  up,  and  the  uterine  vessels,  which  can  now  be  plainly  seen,  are 
clamped  or  tied.  As  the  uterus  is  pulled  still  further  up,  the  round  ligament 
is  exposed  and  clamped;  then,  finall}',  a  clamp  is  applied  lietween  the  cornu  of 
the  bisected  uterus  and  the  tubo-ovarian  mass,  and  one  half  of  the  uterus  is  re- 
moved.    The  opposite  half  of  the  uterus  is  also  taken  away  in  the  same  manner. 

"The  pehis  now  contains  nothing  but  rectum  and  bladder,  with  right  and 
left  tubo-ovarian  masses  plastered  to  the  sides  of  the  pelvis  and  the  broad  liga- 
ments, affording  abundant  room  for  investigation  of  their  attacliments,  as 
well  as  for  deliberate  and  skilful  dissection;  the  wide  exposure  of  the  cellular 
area  over  the  inferior  median  and  anterior  surfaces  of  the  masses  offers  the  best 
possible  avenue  for  beginning  their  detachment  and  enucleation. 

"The  operator  will  sometimes  find,  on  completing  the  bisection  of  the 
uterus,  that  he  can  just  as  well  take  out  each  tube  and  ovary  together  with  its 
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corresponding  half  of  the  uterus,  reserving  for  the  still  more  difficult  cases, 
or  for  the  more  difficult  side,  the  separate  enucleation  of  the  tube  and  ovary 
after  removal  of  the  uterus. 

"The  operation  wliich  I  have  just  described  is  not  recommended  to  a  beginner 
in  surgery;  the  sm'geon  who  undertakes  it  m^ust  be  calm  and  deliberate,  and 
must  bear  in  mind  at  each  step  the  anatomical  relations  of  the  structures." 

The  gxeat  advantage  of  tliis  method  of  hysterectomy  is  that  the  adhesions 
are  dealt  with  from  below  upward.  Working  in  this  direction  it  is  often  an  easy 
matter  to  find  the  point  of  cleavage  and  to  separate  the  diseased  organs  from 
the  neighboring  structures  safely  and  rapidly.  AMienever  adhesions  are  encoun- 
tered they  should  be  separated  under  direct  observation;  blind  tearing  should 
never  be  done.  They  may  be  separated  wdth  the  fingers,  b}'  means  of  a  blunt 
dissector,  or  by  ''wiping"  with  gauze.  'WTien  dense,  they  are  di\T,ded  with 
scissors,  and,  if  necessary,  a  small  bit  of  the  tube  or  ovary  may  be  left  on  the 
intestinal  wall,  rather  than  run  the  risk  of  breaking  tlu-ough  the  latter. 

Treatment  of  Puerperal  Infections. — Both  the  non-operative  and  the  operative 
treatment  of  puerperal  or  streptococcic  infection  is  similar  to  that  of  the  non- 
puerperal form.  One  must  bear  in  mind,  however,  that  the  puerperal  form  often 
leaves  behind  less  severe  lesions  than  those  resulting  from  gonorrhoea.  Another 
point  not  to  be  lost  sight  of  is,  that  the  danger  of  general  infection  as  a  result 
of  oi)eration  is  much  greater  in  the  puerperal  cases.  No  abdominal  work 
shoukl  be  done,  if  it  is  possible  to  avoid  it,  when  there  are  still  signs  of  active 
infection.  At  times,  interference  cannot  be  avoided;  then  ample  drainage 
should  be  proAdded. 

Tuberculosis  of  the  Tube  and  Ovary. — Tuberculosis  of  the  tube  is  com- 
paratively common.  It  is  the  cause  of  about  ten  per  cent  of  all  cases  of  salpin- 
gitis and  pyosalpinx.  Thus,  Menge  found  7  cases  among  70,  and  Williams  7 
cases  among  91  cases  of  salpingitis.  In  a  very  large  proportion  of  all  cases  of 
peritoneal  tuberculosis  in  women,  the  apparent  focus,  so  far  at  least  as  the 
abdominal  cavity  is  concerned,  is  in  the  tubes.  It  is  bilateral.  The  internal 
surface  of  the  ovary  is  usually  involved,  but  the  infection  in  most  cases  is  second- 
ary to  that  of  the  tube. 

The  tubal  infection  is  generally  secondary  to  tuljerculosis  elsewhere  in  the 
body  and  is  brought  to  the  tubes  thi'ough  the  blood-  and  lymph-streams.  \Miile 
direct  infection  from  without  would  appear  to  be  probable,  thus  far  no  case 
has  been  proven  to  have  been  thus  caused.  Patients  are  frequently  enough  seen 
in  whom  no  lesions  can  be  found  other  than  in  the  tubes  and  peritoneum;  but 
autopsy  records  show  that  there  is  practically  always  an  extraperitoneal  primary 
focus,  usually  a  healed  or  partially  healed  lesion  in  the  lungs.  Tul^al  tubercu- 
losis occiu-s  in  childhood,  and  the  reports  of  Schmorl  and  Friedman  would 
indicate  that  it  may  be  congenital.     (Fig.  155.) 

Pathology. — In  considering  the  pathology  of  the  disease,  it  may  be  said 
that  some  cases,  at  the  operating  table,  cannot  be  distinguished  from  cases  of 
gonorrhoeal  salpingitis  or  pyosalpinx.  In  a  study  of  a  series  of  80  cases  of 
infected  tubes  which  were  remo^'ed   at    Kelly's  clinic  at  Johns  Hopkins  Uni- 
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versity,  it  was  found,  oii  microscopic  examination,  that  9  were  tuberculous. 
Five  of  these  macroscopically  were  typical,  two  were  suspicious,  and  in  two 
tuberculosis  was  not  suspected  from  the  gross  specimen.  On  the  other  hand, 
three  cases  in  which  tuberculosis  was  diagnosticated  at  the  time  of  the  opera- 
tion, were  microscopically  non-tuberculous.  Unless  sections  are  made,  therefore, 
of  all  removed  tubes,  there  is  a  large  percentage  of  error  in  diagnosis.  Wil- 
liams has  brought  out  this  point  very  clearly. 

The  typical  case  of  tuberculous  tube  is  one  in  which  this  structure  is  thick, 
stiff,  and  nodular.  The  interior  is  filled  with  cheesy  material,  on  the  removal 
of  which  tubercles  may  be  seen  on  the  partially  denuded  mucosa.  The  perito- 
neal covering  often  shows  numerous  discrete  and  conglomerate  miliary  tuber- 
cles. The  ])ladder,  peKic  peritoneum,  and  neighboring  coils  of  intestine  are 
also  frequently  studded  \\ith  tubercles.  The  ovaries  usually  are  adherent.  As 
pointed  out,  however,  the  picture  may  vary  considerably.  Large  pus  tubes, 
containing  thin,  serous  pus,  are  not  infrequent. 

Symptoms. — There  are  no  characteristic  sj'mptoms, .  but  in  every  case  of 
pelvic  inflannnation  where  gonorrhoea  and  puerperal  infection  can  be  reasonably 
excluded,  tuberculosis  should  be  suspected. 

Watkins  has  given  a  good  table  of  the  differential  points  between  tuberculous 
and  non-tuberculous  salpingitis.  We  shall  take  the  liberty  of  reproducing  it 
here : — 

Watkins'  Differential  Diagnosis  Between  Tuberculous  and  Non-Tuberculous 

Salpingitis. 
Tuberculous  Salpingitis.  Non-Tube7-cidous  Salpingitis. 

1.  May  be  no  history  of  infection.  1.  Usually  history  of  infection. 

2.  Often  no  history  or  signs  of  vulvitis,  va-  2.  Usually  history  and  signs  of  vulvitis,  va- 
ginitis, or  endometritis.                                                 ginitis,  and  endometritis. 

3.  Hereditary   history    of  tuberculosis  may  3.  Usually  no    history  of    heretlitary  tuber- 
be  present.     (Of  little  value.)                                     culosis. 

4.  Often  history  and  signs  of  an  old  tuber-  4.  Seldom  history  or  signs  of  tuberculosis. 
culous  disease. 

Fever:  usually  continuous  and  remittent.  Fever   during   the   acute,    but   usually   not 

during  the  chronic  stage. 

Pain:  more  or  less  continuous,  l)ut  (usually)  Severe  during  acute  stage, 

not  severe. 

Tenderness  moderate.  ^Marked  during  acute  stage. 

Ascites  common ;  coils  of  intestine  visible.  Ascites     uncommon;  abdominal    distention 

Physical    signs:  swelling    m  re    nodular    in       ^'^"^"^^  ^''^^"*  ^^^^P^  ^^"""^  ^'^^  ^^^'^^  '^^age. 
character  and  there  is  more  exudate;  boundary 
is  usually  not  so  well-defined  as  in  non-tuber- 
culous salpingitis.     Usually  more   emaciation 
than  in  non- tuberculous  salpingitis. 

There  may  be  diarrhoea.  Usually  constipation. 

Disease  may  occur  before  puberty.  Disease  seldom  occurs  before  puberty. 

Treatment. — Unless  the  disease  is  very  far  advanced,  operation  is  indicated. 
There  is  a  difference  of  opinion  as  to  whether  or  not  tuberculous  tubes  should 
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be  removed,  but,  from  my  own  experience,  I  am  convinced  that  they  should  be 
excised,  even  in  the  presence  of  extensive  peritoneal  involvement.  I  have 
operated  thus  upon  four  patients  who  were  apparently  desperately  ill,  and  all 
are  now  either  in  good  or  in  fair  health.  In  one  case  where  the  whole  peritoneum 
was  covered  with  tubercles,  from  the  pelvis  to  the  diapliragm,  an  abdominal 
section  four  years  later,  for  hernia,  failed  to  reveal  a  single  tubercle.  In  every 
case  of  tuberculous  peritonitis  in  women  the  tubes  should  be  carefully  inspected 
and  if  diseased,  even  though  there  are  no  pelvic  symptoms,  they  should  be  removed. 
Ovarian  Neoplasms. — A\'hen  one  considers  the  wonderful  physiological 
activity  of  the  ovary  and  the  continual  changes  which  its  cellular  structure 
undergoes,  he  is  not  surprised  at  the  frequency  with  which  neoplasms  occur  in 
the  organ.  Not  only  are  new-growths  here  common,  but  they  occur  in  great 
variety;  indeed,  no  other  organ  of  the  body  presents  a  greater  number  or  a 
greater  diversity  of  tumors  than  does  the  ovar^'.     Gurlt's  figures  show  that 


l"i<:.    1. ").">. — Tuberculosis  of  the  Tube  and  Ovary.      (Original.) 


8.5  per  cent  of  all  tumors  of  the  female  are  oA'arian,  and  these  tumors  con- 
tribute from  five  to  nine  per  cent  of  gymrcological  affections.  In  contrast  to 
myoma  and  carcinoma  of  the  uterus,  neoplasms  of  the  ovary  are  found  from 
birth  to  old  age,  while  the  former  occur  only  at  certain  periods  of  life. 

Classification. — There  is  no  better  classification,  either  from  a  practical 
or  from  a  scientific  standpoint,  than  that  of  Pfannenstiel.  In  a  somewhat 
simplified  form  it  will  be  here  followed.  Accordingly,  neoplasms  of  the  ovary 
are  divided  into: — 

I.  Tumors  developing  from  the  parenchyma.     The  parenchyma  consists  of 
geim  epithelium,  follicular  o])ithelium,  and  ovum. 
(1)  Epithelial  Tumors. 

(a)  Sim])le  serous  cysts. 
{h)  Cystadenoma. 

(a)  Pseudomucinous  cysts. 
(,5)  Papillary  cysts, 
(c)  Carcinoma. 
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(2)  Tumors  developing  from  the  Ovum. 

(a)  Dermoids  } 

(b)  Teratomata     S      Embryomata. 

II.  Tumors  developing  from  the  Stroma. 
(a)  Fibroma. 
(6)  Sarcoma. 

(c)  Perithelioma  and  endothelioma. 

(d)  Rare  tumors,  such  as  myoma,  angioma,  chondroma,  etc. 
Combinations  of  these  tumors  may  occur  in  the  same  ovary. 


I.  Tumors  Developing  From  the  Parenchym.\. 

Closely  related  clinically  to  ovarian  tumors  are  the  cysts  which  develop  from 
the  parovarium.  Simple  retention  cysts  of  the  Graafian  follicle  and  corpus 
luteum  have  been  described  elsewhere  (page  402  et  seq.)  and  tubo-ovarian  cysts 
considered  under  the  inflammations  of  the  ovary.      (Page  409.) 

Before  describing  the  characteristics  of  these  different  tumors,  I  believe  I 
may  advantageously  consider  their  relative  frequency.  The  cystadenoma 
(pseudomucinous)  is  l^y  far  the  most  frequent,  comprising  62  per  cent 
of  the  cases  included  in  the  table  given  by  Leopold,  59  per  cent  of  Martin's, 
and  52  per  cent  of  Schauta's  cases.  Of  Kelly's  556  cases,  322  were  cystade- 
nomata,  and  of  these  54,  or  9.7  per  cent  of  the  total  number,  were  papillomata. 
Carcinomata  and  sarcomata  (in  other  words,  the  malignant  tumors)  make  up 
about  20  per  cent  of  the  whole  number,  and  three-fifths  of  these  are  carci- 
nomata. Dermoids  comprise  about  12  per  cent.  If,  then,  we  take  a  large 
series  of  cases,  we  shall  find  that  the  relative  frequency  is  about  as  follows: — - 
Cystadenoma  (pseudomucinous)  54  per  cent;  carcinoma  and  dermoids, 
each  12  per  cent;  papilloma,  9  per  cent;  and  sarcoma,  8  per  cent;  which 
leaves  5  per  cent  for  the  rarer  forms. 

(1)  Epithelial  Tumors. — The  epithelial  tumors  consist  of  the  simple  serous 
cysts,  the  two  forms  of  cystadenomata,  and  the  carcinomata. 

(a)  Simple  Serous  Cysts. — Simple  serous  cysts  resemble  the  Graafian  follicle 
retention-cysts,  except  that  they  are  lined  with  epithelium  and  that  their  walls 
display  active  proliferation.  The  cyst  wall  is  of  fibrous  tissue,  and  the  lining 
is  composed  of  a  single  layer  of  cuboidal  epithelial  cells.  There  are  no  prolifer- 
ating gland-like  spaces  in  the  walls,  such  as  occur  in  the  cystadenoma.  The 
contained  fluid  is  a  thin,  yellowish  serum,  containing  albumin,  but  no  pseudo- 
mucin. 

Such  cysts  arc  usually  monolocular  and  never  contain  more  than  two  or 
three  loculi.  They  are  unilateral,  grow  slowly,  and  are  commonly  of  moderate 
size,  although  very  large  specimens  have  been  described.  I  have  removed  one 
weighing,  with  the  contained  fluid,  eighty-eight  pounds,  from  a  patient  aged 
seventy-seven  years. 

(6)  Cystadenoma. — Pseudomucinous  cystadenoma,  as  we  have  seen,  is  the 
most  frequent  of  the  ovarian  tumors.     It  is  the  classical  cyst  of  the  ovariotomist 
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and  is  a  well-defined  pathological  entity.  It  is  occasionally  found  in  earl}'  and 
also  in  advanced  life,  but  is  usually  seen  between  thirty  and  fifty  years  of  age. 
We  no  longer  see  the  large  cysts  of  this  description,  formerly  so  common.  They 
may,  however,  attain  an  immense  size,  the  early  gynaecological  literatiu-e  con- 
taining many  descriptions  of  tumors  weigliing  more  than  the  patient  after 
operation.  They  are  always  multilocular,  although  usually  there  are  one  or 
more  large  cyst-cavities.  A\Tiile  these  tumors  are,  in  general,  of  a  spherical 
form,  the  development  of  daughter  cysts  often  produces  bosses  on  the  exterior, 
making  the  contour  irregular.  The  differences  in  tension  of  the  contained 
fluid  may  cause  a  great  variation  in  the  firmness  of  these  bosses,  some  fluctuating 
and  others  feeling  as  hard  as  a  fibroid  of  the  uterus.  They  are  practically  always 
unilateral.  (Fig.  156.)  Externally,  they  are  smooth  and  glistening,  but  the 
color  varies  greatly.  Not  infrequently  they  are  uaiformly  of  a  bluish  or  gray 
tint;  again,  the  color  of  the  various  loculi  may  vary,  producing  a  mottled  appear- 


Fio.  150. — Diagrammatic  Cro.ss  Section  of  a  Multilocular  Pseudomucinous  Cystatlenoma.   (Author's  case.) 


ance.  Areas  in  which  the  blood-supply  to  the  wall  is  poor  are  often  of  a  peai'ly 
white.  Dark  areas,  almost  black  in  color,  may  be  produced  by  blood  extravasated 
into  the  cyst  walls.  Again,  the  whole  of  a  loculus  may  be  of  a  chocolate  color, 
due  to  degenerated  blood,  admixed  with  tlie  normal  contents  of  the  loculus. 
Running  over  the  surface  are  arteries  and  veins  of  various  sizes,  often  exquisitely 
outlined.  The  larger  ca\dties  are  frequently  formed  by  the  rupture  of  the  par- 
tition walls,  and  a  tendency  is  generally  manifested  for  the  tumor  to  rotate,  so 
that  the  large  loculi  are  directed  forward,  occupying  the  concavity  of  the  di.s- 
tended  abdominal  wall. 

On  cross  section,  a  pseudomucinous  cyst  is  found  to  be  made  up  of  cavities 
of  various  sizes  and  shapes  separated  by  septa  and  trabeculae,  some  of  which  are 
ruptured  and  project  free  into  the  cyst  spaces.  The  external  walls  and  the 
trabecule  here  and  there  contain  small  cystic  spaces,  appearing  like  the  cross 
sections  of  glands.  Some  specimens  contain  no  large  loculi,  a  cross  section 
appearing  like  cut  honeycomb. 
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On  microscopic  examination,  the  outer  wall  and  the  trabecuhf  will  be  found 
to  be  made  up  of  fibrous  tissue,  containing  blood-vessels  in  varying  numbers. 
The  cells  are  of  the  usual  type,  and  have  long,  rod-shaped  nuclei.  If  the 
specimen  is  stained  with  hematoxylin,  deep  purple  areas  will  generally  be  seen, 
especially  in  those  parts  where  the  blood-vessels  are  less  abundant.  There  are 
deposits  of  calcareous  matter.  Spots  of  degenerated  blood  are  also  frequent. 
The  lining  of  the  cell  spaces  is  best  studied  in  one  of  the  smaller  cysts,  where 
the  cells  have  been  less  influenced  by  pressure.  The  lining  cells  are  in  one  layer 
and  are  of  the  high  cjdindi'ical  variety,  having  a  small  basal  nucleus.  The 
protoplasm  of  the  cells  takes  the  eosin  stain  poorly,  the  pseudo-mucin  which 
they  contain  having  an  affinity  for  the  ha^matoxylin,  and  appearing  l)luish  in 
color.  Droplets  of  the  pseudo-mucin  are  visible.  These  cells  may  or  may  not 
be  ciliated. 

In  former  years  cysts  were  much  more  frequently  tapped  than  at  present 
and  the  examination  of  cyst  fluid  was  an  important  laboratory  procedure. 
Hence  distinctions  were  made  which  are  now  of  little  practical  importance. 
This  form  of  cystadenoma  typically  contains  a  thick,  mucoid  substance,  pale- 
blue  in  color,  but  many  of  the  loculi  may  be  filled  with  a  thin,  serous  fluid, 
varying  in  color  according  as  to  whether  or  not  there  has  l^een  hemorrhage  into 
the  loculus.  The  specific  gravit}^  of  the  fluid  varies  from  1010  to  1040,  and 
chemically  it  contains  a  substance  first  carefully  studied  by  Pfannenstiel  and 
known  as  pseudo-mucin.  Microscopically,  the  fluid  is  found  to  contain  degen- 
erated red  and  white  blood-corpuscles,  degenerated  lining  cells,  and  sometimes 
crystals  of  cholesterin. 

Papilloma. — The  second  variety  of  cystadenoma  is  the  papilloma.  While 
papillary  growths  may  either  occur  on  the  surface  or  project  from  the  inner  wall 
into  the  interior  of  the  other  varieties  of  cysts,  the  true  papilloma  differs  from 
the  simple  serous  cysts  in  the  character  of  the  lining  cells  and  from  the  pseudo- 
mucinous variety  in  the  character  of  the  contents.  It  receives  its  name  from 
papillary  masses  which  grow  either  on  the  outer  surface  or  on  the  inner  surface 
of  the  cyst.  These  papilhe  may  l3e  small  and  sessile  or  of  considerable  size 
and  pedunculated.  In  the  latter  instance  they  consist  of  a  main  stem  connected 
with  the  cyst-wall,  and  they  give  off  numerous  branches.  Although,  as  a  rule, 
they  are  rich  in  blood-vessels,  there  is  frequently  degeneration,  sometimes  of 
the  myxomatous  type,  the  ends  of  the  papillae  being  transformed  into  blebs. 
Often,  too,  these  papillomata  are  of  the  calcareous  type,  hard,  gritty  areas 
being  formed  in  the  wall.     (Fig.  157.) 

Papillomata  are  usually  moderate  in  size,  seldom  being  larger  than  an  adult 
head.  In  about  half  of  the  cases  they  are  bilateral.  They  are  multilocular, 
but  the  loculi  are  fewer  in  number  than  in  pseudo-mucinous  cysts. 

The  cyst  wall  is  made  up  of  fibrous  tissue,  and  the  lining  is  composed  of  high 
cylindrical  epithelium  which  is  generally  in  one  layer,  but  may  be  in  several 
layers.  The  cells  are  frecjuently  ciliated.  These  same  cells  cover  the  papillary 
outgrowths.  The  contained  fluid  is  thin  and  serous,  resembling  that  of  the 
simple  serous  cysts. 
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Such  tumors  have  a  tendency  to  develop  in  the  broad  hgament.  While  not 
malignant,  in  the  sense  that  metastases  are  formed  in  distant  organs  or  within 
the  structure  of  adjacent  organs,  the  papillary  growths  may  be  reproduced  on 
the  peritoneum  of  uterus,  bladder,  parietes,  and  intestine.  Ascites  then  results. 
The  rapidity  of  growth  varies.  As  long  as  the  papillary  masses  are  inside 
the  cyst  the  gi'owth  ma}'  be  slow ;  when  the}^  appear  on  the  surface  they  usually 
spread  rapidly,  and  c[uickly  produce  ascites.  While  occurring  at  any  age  they 
are  most  frequent  during  the  fourth  and  fifth  decades. 

Carcinoma. — Carcinoma  is  found  in  about  one  out  of  eight  ovarian  growths. 
The  cases  may  be  divided  into  three  groui)s:  (1)  the  tumors  which  have  devel- 
oped from  the  epithelial  structures  of  the 
ovary — the  idiopathic  form;  (2)  the  tumors 
which  develop  from  carcinomatous  degen- 
eration of  one  of  the  other  forms  of  neo- 
plasm— the  secondary  form ;  and  (3)  tumors 
which  result  from  a  primary  gTowth  in  some 
other  part  of  the  body — the  metastatic 
form. 

The  idiopathic  or  primary  cancer  is  the 
most  frequent.  It  may  form  either  a  cyst 
or  a  solid  tumor,  but  most  frequently  it  is 
a  semi-solid,  soft,  irregular  mass  containing 
cysts  of  various  sizes.  In  color  these  tumors 
vary  from  pearl y-wliite  to  dark-red,  the 
difference  being  due  to  the  degree  of  vas- 
cularity. The  surface  is  often  furrowed, 
the  tumor  presenting  distinct  lobes;  knobs 
and  bosses  may  produce  bizarre  shapes. 

On  cross  section  the  appearance  of  the  tumor  is  somewhat  like  that  of  brain 
substance,  but  on  close  inspection  there  may  be  seen  small  nests  of  cells  separated 
by  delicate  trabecuUe.  Areas  of  degeneration  are  frequent.  Histologically,  the 
structure  is  seen  to  be  of  the  adeno-carcinoma  type,  i.e.,  there  are  masses  of 
cells  which  originally  were  of  the  cylindrical  form,  but  many  of  them  are  atypical. 
They  grow  in  a  more  or  less  tubular  fashion,  producing  spaces  not  unlike  those 
seen  in  glands.  Evidences  of  cell  di\dsion  are  frequently  very  plain.  Delicate 
trabeculae,  often  cedematous  and  carrying  the  blood-vessels,  separate  the  cell 
nests.  In  certain  specimens  the  connective-tissue  framework  is  almost  entirely 
lacking,  the  tumor  being  very  soft  and  friable. 

Carcinomata  are  l^ilateral  in  about  half  of  the  cases.  They  gi'ow  rapidly 
and  quickly  produce  ascites,  which  is  often  blood-stained.  They  occur  at  all 
ages. 

Carcinomatous  degeneration  of  other  ovarian  neoplasms  is  fairly  frequent. 
A  simple  cyst,  a  pseudo-mucinous  cyst,  or  a  dermoid  may  contain  areas  of  car- 
cinoma which,  owing  to  their  homogeneous,  opacjue,  granular  appearance,  may 
be  recognized  by  the  naked  eye.     Smaller  areas  of  epithelial  cells,  of  a  typical 


Fig.  157. — Diagrammatic  Section  of  a  Pa 
pilloma  of  the  Ovary.      (After  Fiiidley.) 
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growth,  may  be  discovered  in  the  laboratory  during  the  course  of  a  systematic 
examination. 

Metastatic  carcinoma  may  follow  cancer  of  the  uterus,  stomach,  or  intestine. 
Recently  numerous  authors  have  called  attention  to  the  frequency  of  metastatic 
cancer  of  the  ovary.  Bland  Sutton  *  states  that  this  form  is  the  most  fre- 
quent, but  that  its  secondary  character  is  overlooked.  In  every  case,  a  careful 
search  should  be  made,  both  before  and  at  the  time  of  the  operation,  for  car- 
cinoma elsewhere. 

(2)  The  Ovigenous  Tumors. — The  ovigenous  tumors  are  divided  into  der- 
moids and  teratomata.  The  former  are  comparatively  common,  the  latter 
rare. 

(a)  Dermoids. — -As  their  name  indicates,  dermoid  tumors  contain  certain 
tissues  commonly  found  in  connection  with  the  skin.  They  may  be  found  at 
any  period  of  life,  are  of  slow  growth,  and  usually  are  of  small  size.  They  have 
been  found  in  infants  and  in  a  few  instances  in  the  foetus.  Usually  they  do 
not  produce  symptoms  before  puberty.  Very  large  specimens  have  been  de- 
scribed. They  are  unilateral,  generally  monolocular,  and  produce  no  char- 
acteristic symptoms.  In  some  specimens  no  trace  of  the  normal  ovary  can  be 
found;  in  others,  practically  normal  ovarian  tissue  will  be  seen  at  some  point 
on  the  tumor. 

Dermoids  are  usually  oval  or  spherical  in  shape  and  have,  when  free 
from  adhesions,  a  smooth  exterior.  The  consistency  varies  according  to 
the  contents. 

Microscopically,  the  cyst  wall  resembles  the  skin.  Externally,  there  are, 
first,  a  layer  of  fibrous  tissue,  then  a  layer  resembling  the  subcutaneous  tissue 
of  the  skin.  The  lining  is  composed  of  several  or  many  layers  of  flat  epithelial 
cells;  and  sebaceous  and  sweat  glands,  hair  follicles,  muscle  fibres,  and  fat 
cells  are  fountl  in  the  walls.  Cartilage,  bone,  teeth,  horns,  and  finger-like  proc- 
esses tipped  by  nails  are  frequent.  Hair  in  varying  amounts  nearly  always 
occurs.  It  may  be  short  or  long  and  the  color  differs  greatly,  often  being 
entirely  different  from  that  on  the  head  of  the  patient. 

At  the  body  temperature  the  contents  resemble  melted  lard,  but  on  cooling 
they  usually  become  granular  and  of  the  consistency  of  putty. 

Dermoids  frequently  become  infected  and  the  clinical  picture  is  then  one 
of  pelvic  infection.  Adhesions  result  and  not  infrecjuently  fistuhe,  through 
which  hairs  or  teeth  may  be  discharged. 

(6)  Teratomata. — The  teratoma  is  a  modification  of  the  dermoid  and  bears 
somewhat  the  same  relationship  to  the  latter  as  carcinoma  does  to  cystadenoma. 
In  the  dermoid  the  secretory  products  predominate,  wliile  in  teratoma  the  solid 
elements  prevail.  There  are  comparatively  few  cases  on  record,  and  each  one 
is  more  or  less  in  a  class  by  itself.  Teratomata  occur  in  young  women  and  may 
reach  an  enormous  size,  growing  very  rapidly.  They  are  made  up  of  tissue  de- 
rived from  any  or  all  of  the  blastodermic  layers,  bits  of  skin,  bone,  muscle,  and 
cartilage  being  all  mixed  together  in  a  confused  mass. 

*  Sutton,  in  British  Medical  Journal,  January  4th,   1908. 
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II.  Tumors  Developing  from  the  Stroma. 

The  tumors  developing  from  the  stroma  of  the  (jvary  are  for  the  most  part 
solid. 

(a)  Fibroma. — Fibroid  tumors  of  the  ovary  comprise,  according  to  Pfannen- 
stiel,  from  two  to  three  per  cent  of  all  ovarian  neoplasms.  They  are  homogeneous 
in  structure,  and  are  to  be  differentiated  from  so-called  fibrosis  of  the  ovary, 
a  condition  in  which  there  is  an  overgrowth  of  the  stroma  with  retention  of  the 
Graafian  follicles.  Fibroids  vary  in  size  from  a  mere  excrescence  on  the  surface 
of  the  ovary  to  a  large  pedunculated  tumor  weighing  twenty  or  thirty  pounds. 
They  are  very  dense  and  hard,  grayish  in  color,  and  irregular  in  shape.  They 
may  appear  at  any  age,  usually  somewhat  earlier  than  fibroids  of  the  uterus, 


Fig.   158. — Fibroma  of  the  Ovary.     Actual  measurement.-^ 

(Dr.  Petersou'.s  case.) 


13  cm.  X  11   cm.  x  10  cm. 


and  grow  slowly.  Saenger  reports  an  instance  which  was  under  ob.servation 
for  thirty-seven  years.  Not  infrequently  ovarian  fibromata  are  bilat«eral. 
(Fig.  158.) 

On  cross  section,  fibromata  may  display  a  texture  that  is  quite  homogeneous, 
although  it  is  usual  to  find  interlacing  bands  of  connective  tissue,  sometimes 
arranged  in  whorls.  Degenerations  are  frequent.  Deposits  of  calcareous  mat- 
ter and  cystic  spaces  caused  by  fatty  degenerations  are  common. 

Ascites  was  present  in  forty  per  cent  of  the  84  cases  collected  from  the  litera- 
ture by  Peterson.* 

(b)  Sarcoma. — Sarcomata  are  somewhat  more  frequent  than  fibromata. 
The  statistics  as  to  their  frequency  vary  between  six  and  fourteen  per  cent  of 
all  ovarian  neoplasms.  Their  general  appearance  is  much  like  that  of  fibromata, 
although  they  are  usually  smoother,  more  glistening,  and  softer.  Allien  a 
large  amount  of  fibrous  ti.ssue  is  present— as  in  a  fibrosarcoma — it  may  be 
impossible  to  make  the  differential  diagnosis  without  microscopic  sections. 
When  the  fibrous  tissue  and  sarcoma  cells  are  diffused  throughout  the  whole 

*  Peterson,  in  American  Gynfpcology,  July,   1902.   ' 
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specimen,  one  may  assume  that  the  tumor  has  been  sarcomatous  from  the  be- 
ginning, and  that  the  conchtion  is  not  sarcomatous  degeneration  of  a  fibroid. 

Sarcoma  is  found  at  all  ages  antl  is  the  most  frequent  ovarian  growth  en- 
countered in  childhood,  forty  per  cent  occurring  under  twenty-five  years  and 
six  per  cent  under  ten. 

There  are  two  varieties:  the  spindle-cell  sarcoma  and  the  round-cell  sarcoma. 
The  spindle-cell  variety  is  the  more  frequent,  and,  on  microscopic  examination, 
is  found  to  be  made  up  of  long  cells  with  long,  thin  nuclei,  the  cells  being  arranged 
in  bundles  and  sheaths.  The  round-cell  variety  is  softer,  more  vascular,  and 
more  malignant.  It  tends  to  invade  surrounding  organs  and  is  frequently 
densely  adherent.  On  histological  examination,  a  varying  amount  of  connective- 
tissue  framework  is  found,  there  being  very  little  in  the  softer  and  more  rapidly 
growing  tumors. 

Both  forms  are  often  bilateral  and  grow  rapidly.  Chrobak  reports  an  in- 
stance of  the  round-cell  variety  in  which  the  tumor  grew  from  the  umbilicus 
to  the  costal  margin  in  twenty-three  days. 

Hyaline  and  fatty  degeneration  is  frequent.     Cystic  spaces  often  occm\ 

(c)  Perithelioma  and  Endothelioma. — Perithelioma  and  endothelioma  are 
related  to  sarcoma  clinically,  but,  on  account  of  their  pathology,  they  belong 
in  a  class  by  themselves.  They  develop  from  the  mesoblast  of  blood-  and 
lymph- vessels.  They  are  rare,  occur  at  all  ages,  may  be  of  any  size,  and  are 
malignant.     Barrett  *  has  collected  the  cases  up  to  1907. 

id)  Myoma,  Angioma,  Chondroma,  etc. — Other  connective-tissue  tumors  are 
occasionally  observed  in  the  ovaries,  but  they  are  so  rare  as  to  be  pathological 
curiosities. 

Parovarian  Cysts. — As  we  have  seen,  the  parovarium  is  a  collection  of  tubules, 
the  remains  of  the  Wolffian  body,  situated  in  the  broad  ligament  between  the 
tube  and  the  hilum  of  the  ovary.  One  of  these  tubules  may  be  the  starting- 
point  of  a  cyst,  which  develops  between  the  layers  of  the  ligament  and  may 
attain  a  large  size. 

A  parovarian  cyst  is  monolocular  and  filled  with  a  thin,  serous  fluid.  It 
may  be  recognized  by  a  double  layer  of  vessels  on  its  outer  surface — one  belong- 
ing to  the  cyst-wall  proper,  and  one  to  the  peritoneal  leaf  of  the  broad  ligament. 
The  tube  runs  over  the  sm'face  and  may  be  very  long.  The  ovary  is  independent 
of  the  growth. 

On  microscopic  examination,  the  thin  wall  is  found  to  be  covered  by  peri- 
toneum externally,  and  to  be  lined  by  a  single  layer  of  ciliated,  low,  cylindrical 
epithelium. 

Histogenesis  of  Ovarian  Growths. — The  histogenesis  of  ovarian  growths, 
from  a  scientific  standpoint,  is  one  of  the  most  interesting  questions  in  gynse- 
cological  pathology.  It  has  no  important  practical  bearings,  however,  and 
cannot  here  be  discussed  in  more  than  the  merest  outline. 

The  simple  serous  cysts  and  the  pseudomucinous  cystadenomata  are  believed 
to  be  derived  from  a  proliferation  of  the  cells  of  the  follicular  epithelium,  which 
*  Barrett,  in  Surgery,  Gynaecology,  and  Obstetrics,  May,  1907. 
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in  turn  are  generally  believed  to  arise  by  down-growths  of  the  germinal  epithe 
hum.  If  we  accept  the  views  of  Foulis  and  others, — viz.,  that  the  cells  of  the 
membrana  granulosa  are  derived  from  the  comiective  tissue  of  the  ovary, — 
this  origin  would  be  impossible;  and  these  tumors  must  therefore  be  regarded 
as  developing  from  the  germinal  epithelium.  Pfannenstiel  holds  that  they 
develop  from  the  membrana  granulosa,  while  others  maintain  that  they  arise 
from  the  corresponding  cells  of  umipe  follicles. 

It  has  long  been  held  that  the  papillomata  develop  from  remains  of  the 
Wolffian  body  in  the  hilum  of  the  ovar}',  particularly  the  so-called  Markstraenge. 
Williams  and  Pfannenstiel  believe  that  they  arise  from  altered  germinal  epithe- 
lium. Marchand  claims  that  they  are  derived  from  misplaced  tubal  epithelium 
and  are  therefore  of  Muellerian-duct  origin. 

To  account  for  the  ovigenous  tumors,  dermoids  and  teratomata,  many  in- 
genious theories  have  been  brought  forward,  the  principal  of  which  are  thus  given 
by  Hirst : — (1)  that  the  o^oim  undergoes  a  parthenogenctic  development ;  (2)  that 
a  polar  body  becomes  impregnated  at  the  same  time  as  the  OAoim  and  undergoes 
a  certain  development  in  the  ovary;  and  (3)  that  there  is  a  separation  and  inclu- 
sion of  one  or  more  blastomeres  in  the  course  of  embryonal  development. 

M.\LiGNANCY  OF  OvARL\N  GROWTHS. — The  term  malignancy,  as  applied  to 
ovarian  growths,  is  a  relative  one,  for  we  have  at  one  end  of  the  line  tumors 
which  are  absolutely  benign,  i.e.,  the  proliferation  o^  the  tumor  cells  is  absolutely 
confined  to  the  tumor  itself,  and  no  tendency  to  invade  smTounding  tissues  is 
manifested;  the  cellular  elements  are  not  transported  to  distant  parts  of  the 
body  to  form  metastases;  and  there  is  no  return  of  the  growth  after  removal. 
At  the  other  end  we  have  the  extremely  malignant  growths,  which  invade  all 
the  surrounding  organs,  and  the  cells  of  which  are  transported  to  distant  parts, 
become  embedded  there,  and  reproduce  a  tumor  similar  to  the  original.  Such 
growths  practicall}-  always  return  after  a  seemingly  complete  removal.  The 
best  examples  of  the  absolutely  benign  growths  are  the  simple  serous  cysts,  the 
fibromata,  and  the  dermoids.  The  malignant  growths  are  carcinoma,  sarcoma, 
teratomata,  and  some  of  the  endotheliomata.  Midway  between  these  extremes, 
often  leaning  toward  malignancy  and  then  again  ha^^ng  only  a  slight  tendency 
in  this  dnection,  are  the  following  varieties:  the  papillomata,  which  do  not 
form  metastases,  but  generally  produce  implantation  growths;  a  certain,  very 
small  number  of  the  apparenth^  benign  pseudo-mj^xomatous  cystadenomata, 
which,  after  removal,  recur  as  papillary  tumors  in  the  scar  or  produce  the  con- 
dition known  as  pseudomyxoma  peritonei;  and  certain  of  the  fibrosarcomata, 
a  complete  removal  of  which  is  not  followed  by  recurrence. 

Pseudom\'xoma  peritonei  is  the  term  applied  to  the  implantation  growths 
found  in  certain  cases  of  cystadenoma.  The  epithelium  from  the  tumor  becomes 
attached  to  the  peritoneum  in  various  places,  proliferates,  and  produces  pseudo- 
mucin.  Olshausen  reports  having  removed  a  mass  of  pseudomucin  wliich  had 
formed  in  this  manner  and  which  weighed  eighty  pounds. 

Symptoms  of  Ovarian  Growths. — In  many  cases  of  uncomplicated  ovarian 
neoplasms  the  first  symptom  noticed  by  the  ]:)atient  is  the  enlargement  of  the 
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abdomen.  In  other  cases,  where  the  tumor  becomes  wedged  in  the  pelvis 
or  develops  within  the  folds  of  the  broad  ligament,  there  are  indefinite  pains 
in  the  pelvis,  vesical  tenesmus,  and  constipation.  As  the  tumor  releases  itself 
from  the  pelvis  and  becomes  an  abdominal  parasite,  these  symptoms  may 
disappear  and  the  patient  have  little  or  no  complaint  other  than  the  swelling 
of  the  abdomen.  Dyspeptic  troubles  are  frequently  associated  with  the  develop- 
ment of  an  ovarian  tumor;  the  patient  gradually  loses  weight  and  manifests 
symptoms  of  nervous  disorder;  and  there  is  a  more  or  less  characteristic  expres- 
sion of  the  face  long  known  as  the  fades  ovariana.  There  may  be  swelling  of 
the  breasts  and  the  development  of  colostrum  within  them.  Backache  is  a 
frequent  complaint.  The  very  large  ovarian  cysts  may  embarrass  the  lungs 
and  the  heart.  Menstruation  is  usually  little  affected.  In  the  case  of  double 
tumors  there  may  be  amenorrhoea,  or  the  circulation  of  the  pelvis  may  be  inter- 
fered with  and  menorrhagia  develop.     Sterility  is  the  rule,  but  there  are  many 


Fig.   159. — Large  Multilocular  Pseudomucinous  Cystadenoina  of  the  0^'ary.      (Autlior's  case.) 


exceptions,  pregnancy  not  infrequently  developing.  Even  in  the  case  of  bilateral 
neoplasms  the  patient  may,  in  rare  instances,  become  pregnant. 

The  symptoms  produced  by  complications  will  be  discussed  later. 

Diagnosis  of  Ovarian  Growths. — There  being  no  well-marked  nor 
pathognomonic  symptoms  of  ovarian  tumor,  the  examination  is,  as  in  other 
gynaecological  affections,  the  most  important  step  in  making  the  diagnosis. 
There  is  such  a  great  diversity  of  size,  shape,  mobility,  and  consistency  among 
these  growths  that  it  is  difficult  to  determine  what  are  the  usual  clinical  findings. 
The  most  important  points  in  making  a  diagnosis  as  to  the  seat  of  the  tumor 
are  the  palpation  of  the  pedicle  and  the  demonstration  that  it  is  attached  to 
the  side  of  the  uterus.  Pedicles  differ  in  length  and  breadth  according  to  the 
manner  of  growth  of  the  tumor.  If  the  growth  develops  from  the  free  margin 
of  the  ovary  the  pedicle  is  usually  long  and  narrow,  while  one  starting  near  the 
hilum  generally  has  a  short,  broad  attachment.  Intraligamentary  tumors  may 
or  may  not  have  a  pedicle.     (Figs.  159  and  160.) 

One  should  form  the  habit  of  never  approaching  the  examining  table  without 
having  in  mind  two  physiological  tumors,  namely,  a  full  urinary  bladder  and 
pregnancy.  If  the  possibility  of  finding  either  of  these  conditions  is  never 
forgotten,  many  embarrassing  mistakes  will  be  prevented. 
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The  clinical  picture  differs  so  greatly  according  to  the  size  of  the  growth 
that  it  is  convenient  to  describe  the  physical  signs  under  tlii-ee  headings  corre- 
sponding to  the  small,  medium-sized,  and  large  tumors. 

The  Clinical  Picture  in  Tumors  of  Small  Size. — By  a  small-sized  tumor 
IS  meant  one  which  is  contained  wholly  within  the  pelvis.  The  various  steps 
usual  in  making  a  peh'ic  examination  should  be  carefully  and  systematically 
carried  out.  The  cervix  uteri  is  first  sought,  its  size,  direction,  and  consistency 
being  noted.  Next,  the  fimdus  is  located.  In  the  presence  of  a  pelvic  ovarian 
tumor  the  uterus  will  be  found  pushed  to  one  or  the  other  side,  while  the  opposite 
fornix  is  filled  by  a  globular,  firm  mass,  smooth  in  outline,  and  of  variable  mo- 
bility. Sometimes  this  globular  mass  will  be  found  situated  directly  posterior 
to  the  uterus,  in  which  case  the  fundus  is  high,  the  cervix  drawn  Avell  up 
under  the  symphysis,  and  the  posterior  vaginal  wall  pushed  forward  Ijy  the  tumor. 
If  possible,  two  fingers  should  now- be  introduced  and  an  attempt  made  to  lift  up 
the  tumor,     By  pushing  downward  with  the  aljdominal  hand,  the  growth  may 


Fig.    160. — Simple    Serous  Cyst  of   the  Ovary.   Practically  I'uilocular,   Successfully  Removed  from  a 
Patient  Seventy-seven  Years  of  Age.      W'eiglit  of  tumor  eighty-eight  pounds.      (Author's  ca.se.) 


readily  be  outlined  and  an  attempt  made  to  elicit  fluctuation.  Such  tumors, 
when  cystic,  are  usually  so  tense  that  this  is  not  practicable.  Often  one  fails 
to  palpate  the  pedicle,  either  because,  at  this  stage,  it  is  too  short  or  because 
it  is  impossible  to  stretch  it,  there  not  being  room  enough  to  separate  the  growth 
from  the  uterus.  The  line  of  demarcation  l^etween  tumor  and  fundus  uteri 
should  be  carefully  made;  it  is  very  distinct  in  cases  of  intraligamentous 
growth. 

The  diagnosis  rests  upon  finding  such  a  mass  separate  from,  Iiut  apparently 
connected  with,  the  uterus,  no  ovary  being  discoverable  upon  the  affected  side, 
and  a  normal  ovary  being  found  upon  the  opposite  side. 

Bilateral  growths,  when  of  any  size,  choke  the  pelvis  and  are  separated  from 
the  uterus  with  difficulty. 

Differential  Diagnosis. — It  is  important  to  distinguish  an  ovarian  tumor 
from  the  following  pathological  conditions : — -Myoma  uteri,  a  tumor  of  the  broad 
ligament,  hydrosalpinx,  pyosalpinx,  a  pelvic  hiematocele,  a  pelvic  abscess,  and 
an  incarcerated  pregnane 3\ 
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Even  the  best  diagnosticians  are  often  unable  to  make  a  diagnosis  between 
ovarian  tumor  and  fibroid  of  the  uterus.  A  fibroid  develops  more  slowly,  is 
firmer,  has  a  thicker  pedicle,  and  is  more  intimately  connected  with  the  uterus. 
Other  small  fibroids,  if  present,  as  well  as  an  elongated  uterine  cavity,  point  to 
the  probability  of  the  tumor  in  question  being  a  myoma.  If  attached  at  some 
other  point  than  at  the  cornu  of  the  uterus,  and  if  both  ovaries  can  be  palpated, 
the  tumor  is  a  fibroid. 

The  greatest  difficulty  is  experienced  in  differentiating  a  tumor  in  the  broad 
ligament  from  an  ovarian  tumor.  Here  the  consistency  is  practically  the  only 
guide;  for,  although  a  cyst  is  more  frequently  spherical  and  is  smoother  than 
a  fibroid,  there  are  no  distinguishing  features  that  are  to  be  depended  upon. 

A  hydrosalpinx  is  softer  and  less  movable  than  an  ovarian  tumor,  and, 
as  a  rule,  it  is  distinctly  club-shaped. 

The  history,  the  signs  of  infection  in  the  external  organs,  and  the  fact  that 
both  sides  are  affected  point  to  pyosalpinx  rather  than  to  an  ovarian  tumor. 
Moreover,  inflammatory  masses  are  tender,  fixed,  and  irregular  in  outline.  An 
infected  cyst,  especially  a  dermoid,  cannot  always  be  differentiated  from  an 
inflammatory  mass,  especialh'  if  it  be  of  a  tuberculous  nature. 

In  the  case  of  a  pelvic  ha?matocele  or  a  pelvic  abscess,  the  history  is  of  some 
assistance  in  making  a  difl"erential  diagnosis.  Both  of  these  pathological  con- 
ditions are  usually  less  distinct  than  an  ovarian  tumor,  especially  as  regards 
their  upper  limits.  Rectal  examination  may  reveal  the  "ti.ssue  paper"  sensa- 
tion conveyed  by  blood  clots,  or  the  induration  of  the  surrounding  tissues. 

A  normal  pregnancy  of  the  third  or  fourth  month  can  hardly  be  mistaken 
for  an  ovarian  tumor.  When,  however,  the  fundus  is  in  retroposition  and 
wedged  in  the  hollow  of  the  sacrum,  and  when  at  the  same  time  the  bladder  is 
hypertrophied,  as  is  often  the  case,  the  latter  organ  may  be  taken  for  the  fundus 
and  the  mass  in  the  cul-de-sac  for  an  ovarian  growth.  If  one  is  in  doubt,  a 
sound  should  be  introduced  into  the  bladder.  The  relation  of  the  cer\dx  to  the 
mass  gives  the  clew  to  the  condition. 

The  Clinical  Picture  in  Tumors  of  Medium  Size. — These  tumors  fill  the  pelvis 
and  ])roject  into  the  lower  al^domen.  The  presence  of  a  swelling  in  the  hypo- 
gastrium  is  evident  on  inspection,  and  the  so-called  "breathing  line"  is  Adsible, 
caused  by  the  tumor  splinting  the  abdominal  wall  and  by  the  latter  moving  only 
above  the  tumor.  On  palpation,  the  swelling  may  be  regular  or  irregular;  it 
is  sharply  defined  and  fluctuation  may  be  elicited.  L^nless  adhesions  are  pres- 
ent or  the  lower  part  of  the  tumor  is  wedged  in  the  pehds,  there  is  considerable 
mobility.  Palpation  is  painless.  On  percussion  the  mass  is  dull  and  more  or 
less  surrounded  by  an  area  of  resonance.     (Fig.  161.) 

The  pelvic  relations  are  next  made  out  by  vaginal  or  rectal  palpation.  The 
pedicle  should  be  sought  in  the  following  manner: — After  the  vagina  has  been 
cleansed,  a  bullet  forceps  is  attached  to  the  cervix  and  the  uterus  is  pulled  down, 
the  forceps  being  held  by  an  assistant.  The  examiner  or  assistant  then  pushes 
the  tumor  upward  by  pressing  and  pushing  upward  above  the  symphysis.  In 
this  way  the  tumor  and  fundus  are  separated,  and  liy  palpating,  through  the 
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rectum,  first  one  and  then  the  other  cornu  of  the  funtUis,  the  band  may  usually 
be  made  out.  If  no  insiuinountable  obstacles  exist,  a  certain  diagnosis  of 
the  ovarian  origin  of  the  tumor  is  made  and  the  side  from  which  it  springs 
demonstrated.     An  attempt  should  be  made  to  locate  the  other  ovary. 

Differential  Diagnosis. — It  is  of  great  importance  to  differentiate  an  ovarian 
tumor  from  pregnancy.  The  history  may  readily  be  confusing,  especiall}'  in 
cases  of  hydi-amnios  and  dead  foetus ;  moreover,  the  patient  may  try  to  conceal 
the  true  condition  and  give  an  inaccurate  history.  Abdominal  palpation  may 
be  of  little  aid.     F(etal  heart  sounds,  if  heard,  will  of  course  immediatelv  estab- 


FiG.  161. — Diagram  Showing  the  Respiratory  Movement  of  the  Abdomen;  (n)  when  no  tumor  is 
present,  and  (6)  when  there  is  an  intra-abdominal  tumor  which  extends  up  as  high  as  tlie  umbilicus. 
(From  Giles:   "  GjTia?cological  Diagnosis,"  William  Wood  &  Co.,  1906.) 

lish  the  diagnosis,  but  they  are  rarely  heard  earlier  than  the  eighteenth  week, 
and  often  not  until  the  twentieth.  The  consistency  of  the  cervix  and  the  color 
of  the  mucous  membranes  will  afford  aid,  but  will  not  answer  the  cjuestion  either 
way.  In  case  of  doubt,  great  care  should  be  exercised  in  pulling  down  the 
cervix,  and  in  no  case  should  a  uterine  sound  be  passed.  When  unable  to 
decide,  the  examiner  should  insist  on  making  an  examination  a  month  or  six 
weeks  later.  In  fleshy  i)atients,  a  rapidly  growing  hydatidiform  mole  may  be 
most  confusing. 

When  the  diagnosis  lic^s  between  an  ovarian  tumor  and  a   myoma  uteri, 
it  should  be  remembered  that  an  intramural  fibroid  of  medium  size  is  not  infre- 
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quently  cystic  and  may  closely  resemble  an  ovarian  cyst.  The  diagnosis  is 
cleared  up  by  investigating  the  relations  of  the  tumor  to  the  cer\ix  and  by 
attempting  to  discover,  by  palpation,  the  existence  of  a  pedicle. 

Phantom  tumors  are  generally  easy  to  differentiate  from  ovarian  tumors, 
but  now  and  then  there  occurs  a  case  which  requires  an  examination  under  an 
anaesthetic  before  the  diagnosis  can  be  made.  Such  phantom  tumors  are  pro- 
duced by  contraction  of  the  abdominal  muscles,  by  deposits  of  fat  in  the  abdom- 
inal walls,  the  omentum,  or  the  mesentery,  and  by  distention  of  the  intestines 
with  gas. 

Hepatic  and  splenic  tumors  are  sometimes  found  in  the  pehis.  They  are 
differentiated  from  ovarian  growths  by  the  facts  that  no  connection  with  the 
uterus  or  with  an  ovary  can  be  demonstrated,  that  both  ovaries  may  be  palpated, 
and  by  pushing  the  tumor  up  into  the  region  from  which  it  originated. 

The  Clinical  Picture  in  Tumors  of  Large  Size. — A  large  tumor  fills  the  whole 
abdomen  and  extends  upward  under  the  ribs,  often  causing  the  costal  cartilages 
to  bend  forward.  The  solid  tumors  practically  never  grow  to  he  so  large; 
indeed,  rarely  do  any  ovarian  growths  other  than  the  cystadenomata  attain 
these  dimensions.  The  skin  over  such  a  cyst  is  generally  thin,  and  shows  prom- 
inent blood-vessels  and  marked  line.e  atrophicse.  On  palpation  the  tension 
may  be  found  to  be  uniform,  or  distinct  bosses  may  be  here  and  there  made  out, 
some  hard  and  others  softer.  When  there  is  one  large  cyst,  as  is  usually  the 
case,  distinct  fluctuation  can  be  made  out.  On  percussion  there  is  dulness 
over  the  whole  tumor,  with  tympany  in  the  flanks. 

The  vaginal  examination  reveals  little.  Often  the  uterus  is  crowded  down 
and  there  may  be  marked  ( edema  of  the  vulva.  The  pedicle  generally  cannot 
be  felt. 

The  differential  diagnosis  most  frecjuently  to  be  made  is  that  between  a 
large  ovarian  cyst  and  ascites.     The  points  may  be  tabulated  as  follows:— 


OVARIAN    CYST. 

Dome-shaped. 

Umbilicus  prominent. 

Slight  bulging  in  flanks. 

Fluctuation  less  distinct. 

Wave  sluggishly  transmitted. 

Flatness  in  umbilical  region. 

Tympany  in  flanks. 

Very  slight,  if  any,  movable  dulness. 

Liver,  heart,  and  kidnevs  normal  (?). 


ASCITES. 

Plateau  on  top. 
Umbilicus  depressed. 
Sagging  in  flanks. 
Fluctuation  very  distinct. 
Wave  quickly  transmitted. 
Tym|)any  in  umbilical  region. 
Flatness  in  flanks. 
Marked  movable  dulness. 
Sims  of  disease  in  these  organs 


The  diagnosis  of  the  variety  of  the  tumor  is  of  scientific  interest  and  one 
should  always  attempt  it.  From  a  practical  standpoint,  however,  it  is  not 
of  great  importance,  because  all  ovarian  tumors  should  be  removed  as  soon  as 
possible  after  they  are  discovered.  Some  points  to  be  considered  will  be  given, 
but  no  attempt  will  be  made  to  discuss  the  question  exhaustively. 
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Most  large  cysts  are  either  parovarian  C3^sts  or  pseudom}'xomatous  cyst- 
adenomata.  When  thin-walled  and  apparently  monolocular,  as  evidenced  by 
the  fluctuation  wave,  the  cyst  is  probably  parovarian.  ^Yhen  bosses  and  irregu- 
larities are  felt,  it  is  probably  a  cystadenoma.  The  papillary  masses  on  the  sur- 
face of  a  papilloma  can  sometimes  be  felt  per  rectum.  A  dermoid  is  usually  hard 
and  very  frequently  adherent,  and  sometimes  it  is  felt  in  front  of  the  uterus. 
Ascites  accompanies  the  malignant  tumors,  fibromata,  and  papillomata.  Its 
presence  is  not  an  absolute  sign  of  malignancy,  as  is  sometimes  taught. 

The  diagnosis  of  malignancy  is  important.  There  is  usually,  in  the  case  of 
a  malignant  tumor,  marked  rapidity  of  growth,  associated  with  failing  strength 

and  falling  weight.  Often  the  distention 
of  the  abdomen  from  ascites  is  the  first 
symptom  noted.  There  is  more  often 
pain,  especially  that  radiating  from  the 
pelvis  down  the  leg,  than  in  benign 
growths.  The  tumor  is  often  found  fixed 
in  the  pelvis.  Signs  of  metastases  may 
be  found  elsewhere  in  the  body.  One 
must  keep  in  mind  the  fact  that  the 
ovarian  growth  may  itself  be  metastatic. 
Complications. — Of  the  complica- 
tions of  ovarian  timiors,  torsion  of  the 
pedicle  resulting  in  hemorrhage  or  gan- 

FiG.    162.-Diagram  of  the   Pedicle    of    an  ^       nipture     of     the     Cyst    Wall,    and 

Ovarian  Tumor  which  had  Undergone  lorsiou.  .  . 

(From  Kelly.)  infcctioii    are    sufficient!}'    common    to 

deserve  brief  mention  in  this  place. 
The  association  of  ascites  and  pregnancy  will  also  be  here  considered. 

Torsion  of  the  Pedicle. — ^Tliis  accident  most  frequently  happens  to  the  smaller 
and  moderate-sized  tumors.  According  to  Schauta,  it  takes  place,  to  a  greater 
or  less  extent,  m  one-fifth  of  all  tumors.  That  the  twist  is  sufficiently  marked 
to  cause  s3anptoms  in  so  large  a  percentage,  is  doubtful.  It  was  present  37 
times  in  257  cases  at  the  Jena  Clinic  (14.4  per  cent).  Storer  *  has  collected  248 
instances  from  the  literatm'e.  The  following  are  thought  to  be  the  causes:  the 
tendency  of  the  largest  loculi  to  rotate  anteriorly,  the  peristaltic  action  of  the 
intestine,  and  possibly  the  alternate  distention  and  emptying  of  the  bladder. 
(Fig.  162.) 

The  result  of  torsion  of  the  pedicle  is  the  shutting  off  of  the  return  flow  of 
blood  through  the  thin-walled  vein,  the  artery  remaining  open.  The  con- 
tinuous pumping  of  blood  into  the  tumor  causes  it  to  enlarge.  Weeping  may 
take  ])lace  from  the  surface,  or  a  vein  may  rupture  and  alarming  hemorrhages 
follow.  If  the  twist  becomes  sufficiently  pronounced  to  shut  off  the  artery, 
gangrene  may  result. 

Tlie  usual  symptoms  are  severe  alidominal  pain,  pallor,  and  an  increase  in 
the  size  of  the  tumor.     The  cause  of  the  pain  is  not  (^lear,  but  the  pain  itself  is 

*  Storer,  in  Boston  Medical  and  Surgical  Journal,  November  5th,  1896. 
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probably  analogous  to  that  caused  by  the  dragging  on  the  intestinal  mesentery. 
Not  infrequently  there  are  symptoms  of  intestinal  obstruction,  without  any 
mechanical  cause  being  found. 

When  a  twist  takes  place  in  an  unsuspected  tumor  on  the  right  side,  the 
attack  may  resemble  very  closely  one  of  acute  appendicitis.  Careful  vaginal 
examination  will  usually  make  the  diagnosis  clear. 

Rupture  of  the  Cyst  Wall. — It  is  probable  that  the  rupture  of  a  cyst  takes  place 
quite  frequently  without  producing  any  symptoms.  In  most  cases  the  cyst- 
fluid  is  sterile  and  is  absorbed.  The  origin  of  implantation  growths  from  car- 
cinoma and  papilloma  may  be  explained  by  a  rent  in  the  wall  and  the  discharge 
of  the  cellular  elements  through  the  hole.  Hemorrhage  may  be  caused  by  a 
rupture. 

Infection. — The  contents  of  a  cyst  may  become  infected  through  the  blood- 
stream or  through  adhesions  formed  with  the  intestines.  Colon-bacillus  infec- 
tions are  the  most  frequent;  typhoid  infections  are  not  extremely  rare. 

When  a  tumor  co-exists  with  infection  of  the  tubes,  dense  adhesions  may 
result,  sometimes  completely  covering  the  tumor  and  producing  the  pseudo- 
ligamentary  type.  Adhesions  to  the  anterior  abdominal  wall  and  omentum 
are  often  extensive;  in  rare  instances,  new  blood-vessels  may  form  in  these 
adhesions  and  the  nutrition  of  the  tiunor  be  mainly  carried  on  in  this  way. 
''Parasitic  tumors''  of  this  kind  have  been  described. 

Dermoid  tumors  are  especially  prone  to  become  adherent. 

Ascites. — The  thi'owing  out  of  free  fluid  in  small  amounts  occurs  in  many 
cases.  In  appreciable  amounts  it  is  commonly  found  in  cases  of  papilloma, 
carcinoma,  and  fibroma.  Numerous  ingenious  theories  have  been  brought 
forward  to  account  for  the  ascites.  Among  them  may  be  mentioned  the  follow- 
ing:— that  the  solid  tumors  rest  upon  and  compress  the  superior  vena  cava; 
that  the  peritoneum  is  irritated  and  the  lymphatics  blocked;  and  that  early 
metastases  in  the  liver  press  upon  the  portal  vein.  Emphasis  should  again  be 
laid  upon  the  fact  that  the  presence  of  ascites  does  not  always  mean  malignancy. 

Ovarian  tumors  are  not  infrequently  complicated  by  pregnancy,  even  when 
both  ovaries  are  the  seats  of  new-growths.  The  effect  of  pregnancy  on  the 
rapidity  of  growth  of  a  benign  tumor  is  not  marked,  but  numerous  authors 
have  stated  the  belief  that  malignant  changes  in  such  tumors  are  more  frequent 
when  pregnancy  becomes  associated  with  the  condition.  Torsion  of  the  pedicle 
is  common  under  these  circumstances;  Williams  stating  that  it  is  three  times 
more  freciuent  when  a  pregnant  uterus  is  present  than  when  this  organ  is  empty. 
This  accident  happens  more  frequently  among  multipara'  than  among  primiparse, 
in  the  early  than  in  the  late  months,  and  in  small  than  in  large  tumors.  It  may 
also  occur  during  the  puerperium.  Rupture  of  the  cyst  is  also  more  frequent 
when  pregnancy  co-exists. 

Abortion  sometimes  results;  more  frequently,  however,  the  patient  goes 
on  to  term,  when  there  may  be  a  normal  labor,  or  delivery  may  be  im- 
possible. 
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Treatment  of  O^'ariax  Tu.mors. — When  the  diagnosis  is  made  previous 
to  the  eighth  month,  radical  operation  should  be  done.  In  the  ordinary  case 
this  does  not  interrupt  the  pregnancy.  When  the  diagnosis  is  not  made  until 
near  term,  radical  operation  and  Csesarean  section  are  the  operations  of  choice. 

An  ovarian  tumor  is  a  constant  menace,  not  only  to  the  health  of  the  patient, 
but  to  her  hfe  as  well.  Infection,  torsion  of  the  pedicle,  ruj^ture  of  the  cyst, 
or  pregnancy — each  one  of  vrhich  is  a  grave  condition — may  occur  at  any  time. 
Furthermore,  malignant  changes  in  every  form  of  tumor  are  sufficiently  common 
to  be  the  sole  indication  for  operative  intervention  at  an  early  date. 

The  Operation  of  Tapping. — In  former  times  the  tapping  of  an  o-\-arian  cyst 
was  an  operation  that  was  frequently  done.  It  is  a  dangerous  procedure  and, 
besides,  is  useless,  so  far  as  a  permanent  cure  is  concerned.  If.  for  any  reason, 
radical  operation  is  refused  and  it  is  necessary  to  relieve  the  tension  by  letting 
out  the  fluid,  it  is  lietter  to  do  so  through  a  small  incision,  made,  under  infiltra- 
tion anaesthesia,  in  the  alxlominal  wall,  the  cyst  wall  being  penetrated  with 
trocar  and  cannula.  By  thus  making  a  small  opening  the  relations  of  a  tumor  can 
l3e  made  out  and  much  valuable  information  obtained.  Moreover,  there  is  less 
danger  of  introducing  infection  into  the  cyst  than  by  puncturing  skin,  muscle, 
and  fascia. 

The  Radical  Operation. — An  operation  having  been  determined  upon,  a 
choice  of  two  possible  routes — depending  upon  the  size,  variety,  and  position  of 
the  ovarian  growth — is  open  to  the  surgeon.  Small  cysts,  which  are  freely 
movable  or  lie  low  in  the  pelvis,  as  well  as  small  non-adherent  solid  growths, 
may  be  removed  through  the  vagina.  The  vaginal  operation  has  the  advantage 
of  l^eing  quickly  performed  and  of  leaving  no  abdominal  scar;  moreover,  the 
convalescence  is  somewhat  more  rapid.  This  manner  of  operating,  however, 
is  applicable  only  to  certain  selected  cases,  while  the  abdominal  operation, 
preferred  by  most  surgeons,  has  the  very  great  advantage  of  allowing  the  oper- 
ator to  deal  more  easily  with  unforeseen  complications  and  to  inspect  all  of  the 
abdominal  organs. 

The  Vaginal  Operation. — In  the  preparation  of  the  patient,  the  abdomen 
should  be  shaved  and  thoroughly  cleansed,  and  so  also  should  the  perineum 
and  vagina.  This  precaution  is  obligatory,  because  one  never  knows  when 
complications  which  cannot  be  dealt  with  except  by  laparotomy,  may  arise  during 
the  course  of  a  vaginal  operation.  As  the  first  step  in  the  operation,  a  posterior 
vaginal  retractor  is  introduced,  and  the  cervix  is  caught  with  traction  forceps 
and  pulled  down  to  the  vaginal  outlet.  An  incision  is  then  made  through  the 
vaginal  mucous  membrane,  close  to  the  posterior  surface  of  the  cervix,  and  by 
blunt  dissection  the  peritoneal  cavity  is  opened.  One  or  two  fingers  are  next 
introduced  and  the  pelvic  organs  examined,  care  being  taken  to  sweep  them 
around  the  tumor  and  thus  make  sure  that  no  adhesions  exist.  By  hooking 
the  finger  over  the  pedicle,  a  small  tumor  may  be  delivered.  In  the  case  of  a 
cyst,  a  trocar  is  introduced  and  the  contents  of  the  cyst  evacuated,  after  which 
the  sac  may  be  delivered  and  the  pedicle  exposed.  The  latter  is  then  clamped 
and  severed;   if  small,  it  may  be  doubly  ligated.     The  clamp  is  then  removed 
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and  the  raw  cut  surface  is  covered  by  a  cuff  of  peritoneum.  If  the  pedicle  is 
thick,  it  is  better  to  release  the  clamp  sufRciently  to  allow  of  recognition  of  the 
separate  arteries,  each  one  of  which  is  separateh'  secured.  After  the  pelvic 
cavity  has  again  been  explored  the  edges  of  the  peritoneum  are  brought  together, 
and  the  vaginal  incision  is  closed  without  drainage. 

The  Abdominal  Operation. — The  removal  of  ovarian  cysts  was  one  of  the 
fii'st  abdominal  operations  undertaken,  and  has  been  practised  since  1809.  when 
McDowell  did  his  first  operation.  Sporadic  cases  were  reported  during  the 
next  sixty  years.  AVith  the  advent  of  Listerism,  the  operation  became  more 
frequent,  but,  in  the  two  decades  following,  the  mortality  was  very  great. 
To-day,  except  in  complicated  cases,  the  mortality  is  practically  nil.  The 
operation  is  usually  spoken  of  as  an  "ovariotomy" — a  word,  however,  which  is 
etymologically  incorrect  and  is  rapidly  passing  into  disuse.  Oophorectomy 
or  o5phoro-cystectomy  should  be  substituted. 

The  preparation  of  the  patient  and  the  making  of  the  abdominal  incision  are 
the  same  as  in  other  abdominal  operations.  (See  the  article  on  "Abdominal 
Section"  in  \^:)1.  ^TI.)  In  the  case  of  cj^sts  the  incision  should  be  large  enough 
to  admit  the  whole  hand;  but,  before  the  hand  is  introduced,  the  edges  of  the 
wound  should  be  retracted  and  a  careful  inspection  made  of  as  much  as  can 
be  seen  of  the  tumor,  the  bladder,  the  uterus,  the  opposite  ovary,  the  parietal 
peritoneum,  and  the  omentum  and  intestines.  Areas  of  hemorrhage  and 
necrosis  in  the  tumor,  implantation  growths  on  the  peritoneum  or  adjacent 
organs,  and  adhesions  are  the  lesions  which  should  be  specially  looked  for.  The 
whole  hand  is  next  introduced  and  swept  around  the  tumor,  slowly  and  carefully, 
thus  separating  the  very  light  adhesions  which  sometimes  exist,  or  revealing 
the  presence  of  denser  adhesions.  The  uterus  is  palpated  and  the  location  of 
the  pedicle  of  the  tumor  ascertained. 

If  the  tumor  is  a  solid  one,  or  if  the  slightest  suspicion  of  malignancy  exists, 
the  incision  should  he  enlarged  and  the  growth  delivered  intact.  There  are 
surgeons  who  insist  that  all  tumors  should  thus  be  removed  unopened;  but, 
when  the  case  is  clearly  one  of  a  simple  cyst  containing  a  .serous  fluid,  or  of  a 
tumor  of  the  pseudo-myxoma-cystadenomatous  type,  the  characteristics  of 
both  of  which  are  usually  recognized  without  an}^  difficulty,  this  course  would 
seem  to  be  unnecessary. 

It  having  been  determined  to  evacuate  a  cyst,  gauze  pads  are  carefully  in- 
serted around  the  wound  between  the  tumor  and  the  cyst  wall,  and  the  assist- 
ant is  directed  to  make  pressiu'e  upward  and  inward  by  pushing  upon  the  flanks. 
A  trocar,  one  that  has  a  lumen  of  at  least  half  an  inch  and  to  which  a  rubber 
tube  is  attached,  is  thrust  through  the  cyst  wall,  care  being  taken  to  avoid  any 
blood-vessels  which  may  be  seen  coursing  over  the  surface  of  the  cyst.  The 
contents  are  allowed  to  drain  into  a  basin.  As  the  cyst  walls  gradually  collapse, 
they  are  picked  up  with  forceps  and  delivered,  fold  after  fold,  upon  the  surface 
of  the  abdomen.  Several  loculi  may  requu'e  separate  evacuation.  In  this  way 
the  pedicle  is  in  due  time  exposed  to  view  and  the  opportunity  is  afforded  for 
studying  its  relations.     The  remaining  pelvic  organs  are  closely  examined,  and, 
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if  the}'  are  found  to  be  normal,  the  pedicle  of  the  C3^st  is  clamped  off  and  .severed. 
A  portion  of  the  pedicle — not  less  than  half  an  inch  in  length — should,  if  possible, 
be  allowed  to  remain. 

If  it  be  found,  however,  that  the  pedicle  consists  of  the  broad  ligament, 
the  tube,  the  utero-ovarian  ligament,  and  the  infundibulo-pelvic  ligament, 
the  course  to  be  pursued  will  be  somewhat  different.  If  the  pedicle  is  long  and 
narrow,  all  the  structures  which  have  just  been  enumerated  may  be  included  in 
a  single  clamp;  if  they  are  short  and  thick,  it  is  better  to  clamp  the  infundibulo- 
pelvic  ligament,  which  contains  the  ovarian  artery,  separately.  Catgut  ligatures 
are  next  substituted  for  the  clamps,  care  being  taken  to  isolate  and  then  sepa- 
rately to  tie  the  ovarian  and  utero-ovarian  arteries.  The  latter  ^'essel  is  normally 
located  in  the  pedicle,  at  a  point  from  1  to  2  centimetres  distant  from  the 
uterine  cornu,  but  the  relations  may  be  greatly  altered.  After  all  bleeding 
points  have  been  carefull}^  secured,  the  stump  of  the  ovarian  artery  is  sutured 
to  the  stump  of  the  tube,  and  the  whole  is  neatly  closed  over  with  peritoneum. 

In  case  of  solid  growths  or  of  cysts  which  it  is  proposed  to  remove  unopened, 
the  treatment  of  the  pedicle  is,  of  course,  essentially  the  same  as  that  described. 

An  operation  like  that  which  we  have  just  been  considering  may  be  done 
with  absolutely  no  shock  to  the  patient,  provided  care  be  taken  to  prevent  loss 
of  moisture  and  heat  from  the  intestinal  antl  parietal  peritoneum.  This  is  a 
most  important  detail,  and  yet  one  which  is  often  neglected.  Next  to  infec- 
tion a  disregard  of  this  precaution  is  the  most  frequent  cause  of  post-operative 
trouble.  As  fast  as  the  tumor  is  removed  the  intestines  and  the  incision  should 
be  covered  with  large  gauze  pads  wrung  out  of  hot  salt  solution;  and,  if  the 
operation  is  in  any  way  prolonged,  these  gauze  pads  should  be  covered  by 
sterile  towels,  also  wrung  out  of  the  solution  and  frequently  changed.  This 
duty  of  keeping  the  intestines  warm  and  moist  should  be  thoroughly  drilled 
into  the  assistant;  by-standers  should  never  see  the  bowel  at  any  stage  of  the 
operation.  The  gauze  pads  furnished  at  most  hospitals  are  entirely  inadequate 
as  regards  both  size  and  thickness.  In  no  other  operation  is  there  greater  danger 
of  leaving  pads  and  instruments  behind  in  the  abdominal  cavit}',  and  this  is 
especially  true  in  those  cases  in  which  the  incision  is  of  unusual  length  and  the 
operation  prolonged  by  complications.  Especial  care  in  this  regard  should  be 
enjoined  upon  the  one  in  charge  of  these  objects.  Tapes  and  clamps  should 
always  be  attached  to  every  pad  and  a  careful  count  should  be  kept  as  well. 

Before  the  abdomen  is  closed,  all  organs  should  be  inspected,  any  fluid  which 
has  accumulated  in  the  cavity  should  be  wiped  away,  and  the  omentum  should 
be  carefully  spread  out  over  the  intestines.  The  fluid  which  has  been  evacuated 
should  be  measured  and  its  specific  gravity  ascertained,  by  which  means  the 
weight  of  the  tumor  may  be  estimated. 

Complications  of  the  Operation. — The  most  frequent  complication — aside,  of 
course,  from  pathological  changes  in  other  organs — is  the  presence  of  adhesions. 
The  light  attachments,  resembling  spider  webs,  which  are  so  frequently  found 
between  the  wall  of  the  tumor  and  the  abdominal  wall  may  be  separated  by  the 
fingers  with  impunity.     Sometimes,  however,  they  are  so  dense  as  to  reijuire 


SURGERY   OF  THE   OVARIES  AND   FALLOPIAN   TUBES. 


441 


painstaking  dissection.  If  they  can  be  separated  only  with  great  difficidty,  it 
may  be  found  impossible  to  avoid  leaving  bits  of  the  tumor  wall  attached  here 
and  there  to  the  parietes.  Allien  this  happens,  the  lining  of  the  wall  should  be 
removed.     A  Paccjuelin  cautery  is  here  useful  to  check  bleeding. 

In  some  cases  it  will  be  found  that  the  tumor  has  contracted  attachments 
to  the  bowTl.  If,  in  the  endeavor  made  to  separate  the  two,  the  bowel  is  injured, 
the  rent  should  be  repaired  at  once,  lest,  in  the  further  com'se  of  the  operation, 
the  intestinal  contents  escape  and  soil  the  field  of  operation.  If  the  omentum 
is  adherent  it  is  best  to  tie  it  off  at  two  points  about  2  or  3  centimetres  from  the 
tumor,  the  division  with  the  knife  being  made  below  the  ties  and  tags  of  omentum 
that  are  left  attached  to  the  tumor.  For  the  repair  of  the  rent  in  the  l)owcl 
interlocking  sutures  should  be  employed. 

If  the  growth  is  adherent  at  the  base  of  the  pelvis,  great  care  should  ho  exer- 
cised in  effecting  a  separation,  especially  in  the  region  over  the  iliac  vessels  and 


Fig.   163. — Carcinoma  of  the  Fallopian  Tube.     The  .small  figure  to  the  left  show.s  the  appearance 
of  a  cros.s-section  of  the  papillary  cancer.      (Case  of  Dr.  C.  C.  Xorris,  of  Philadelphia.) 

ureter.  If  the  plane  of  cleavage  cannot  be  demonstrated,  it  may  l3e  necessary 
to  leave  behind  a  portion  of  the  cyst  wall.  The  lining  of  the  cyst  should  then 
be  removed,  and,  if  the  oozing  cannot  be  checked  by  the  application  of  very 
hot  gauze,  a  tampon  should  be  left  in  position,  the  end  being  carried  into  the 
vagina  tlirough  an  incision  in  the  posterior  fornix. 

When  it  is  found  that  the  tumor  has  developed  within  the  folds  of  the  broad 
ligament,  the  foregoing  description  of  the  operative  technicjue  is  not  applicable. 
The  removal  of  a  tumor  ha\'ing  a  distinct  pedicle  and  l}^ng  free  in  the  abdominal 
ca\'ity  is  often  one  of  the  simplest  of  operations.  This  is  not  true,  hovrever, 
when  the  new-growth  has  developed  between  the  lamellse  of  the  lateral  ligament. 
Here  no  pecUcle  exists  and  it  is  usually  found  that  the  tumor  wall  and  the  fold 
of  peritoneum  wliich  forms  the  ligament  are  tightly  adherent.  Occasionally 
one  finds,  after  slitting  the  peritoneal  covering,  that  cleavage  of  the  ligament 
may  be  effected  and  the  tumor  rapidly  shelled  out  of  its  bed,  this  procedure 
being  accompanied  l^y  almost  no  bleeding.     This  separation  is  usually  accom- 
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plishecl  most  easily  along  the  line  where  the  ligament  is  attached  to  the  uterus, 
and  it  is  at  this  point  that  the  dissection  should  begin,  the  work  being  continued  in 
a  downward  direction.  AMien  its  lower  part  has  been  freed  the  tumor  may 
be  readily  rolled  out  and  the  more  densely  adherent  places  dealt  with  from 
below.  If  the  uterus  is  spread  out  over  the  tumor,  as  sometimes  hap]3ens, 
supravaginal  amputation  of  the  organ   (with  the  tumor  included)  should  be 


Fig.  164. — Transverse  Section  of  the  New-Growth  shown  in  Fig.  16.3.  Above  and  to  the  right 
the  jiarts  are  so  httle  magnified  that  one  mav  obtain  a  good  idea  of  the  relations  of  tlie  cellular  ele- 
ments to  the  walls  of  the  tube  and  to  the  connective-tissue  framework  which  supports  them.  Below 
and  to  the  left  a  higher  degree  of  magnification  is  shown.  (From  specimen  removed  by  Dr.  C.  C. 
Norris.) 


carried  out.  Such  an  amputation,  which  should  be  begun  on  the  side  opposite 
to  that  on  which  the  tumor  is  placed,  will  enable  the  operator  to  get  below  the 
tumor  and  roll  it  out  from  its  bed.  After  the  removal  of  the  growth,  the  folds 
of  the  broad  ligament  should  be  brought  together,  care  being  taken  to  obliterate 
the  "dead  space"  which  has  been  left. 

If  the  tumor  prove  to  be  a  carcinoma  or  a  sarcoma,  the  opposite  ovary  should 
also  be  removed.     In  this  case  and  in  cases  where  both  ovaries  are  the  seats  of 
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a  malignant  growth,  hysterectomy  should  be  done  by  one  of  the  methods 
described  in  the  next  article. 

The  })rinciples  governing  the  treatment  of  ovarian  new-growths  during 
pregnancy  may  be  summed  up  by  the  statement  that  the  tumor  should  be 
remo"\'ed  as  soon  after  it  is  discovered  as  circumstances  will  permit.  The  opera- 
tive techniciue  does  not  differ  from  that  required  in  uncomplicated  cases  exce}jt 
in  one  respect:  great  care  should  be  exercised  to  handle  the  uterus  as  little  as 
possible. 

The  Results  of  Oophorectomy. — In  uncomplicated  cases,  the  primary  mortality 
of  the  operation  in  the  hands  of  competent  men  is  v^ery  small ;  the  deaths  being 
due  to  such  accidents  as  may  follow  any  operation — e.g.,  pneumonia,  embolism, 
etc.  The  ultimate  results  are  among  the  most  satisfactory  in  surgical  practice. 
The  convalescence  is  usually  rapid  and  the  restoration  of  the  patient's  health 
com})lete.  In  the  cases  of  primary  or  secondary  malignancy,  where  there  are 
no  metastases  and  no  implantation  growths,  the  results  are  better  than  in  cases 
of  sarcoma  or  cancer  of  almost  any  other  organ. 

Neoplasms  of  the  Fallopian  Tube. — New-growths  of  the  Fallopian  tube  are 
not  freciuent.  Isolated  cases  of  various  neoplasms  have  been  described,  but, 
with  the  exception  of  carcinoma,  they  are  so  rare  that  they  will  not  be  here  con- 
sidered. 

Primary  carcinoma  of  the  tube,  while  the  most  common  of  the  growths  found 
in  the  organ,  is  not  often  encountered,  for  there  are  less  than  one  hundred  well- 
described  cases  on  record.  Norris  *  has  recently  gone  over  the  literatm'e  and  he 
admits  eighty-six  cases  to  the  list  of  undoubted  carcinoma.  Of  these  instances 
seventeen  were  bilateral.  Cancer  secondary  to  disease  in  the  uterus  is  more 
frequent.  It  may  also  arise  as  a  degeneration  of  a  benign  papilloma.  Inflamma- 
tory changes,  due  to  infection,  are  probably  predisposing  factors.  In  the  one 
case  which  I  have  reported, f  there  was  no  history  pointing  to  the  existence  of 
infection.     (Figs.  1G3  and  164.) 

The  symptoms  and  signs  are  not  pathognomonic,  and  Norris  is  authority 
for  the  statement  that  no  case  has  been  diagnosed  previous  to  operation.  The 
symptoms  usually  observed  are  leucorrhcea,  often  blood-stained,  irregularities  in 
the  amount  of  the  menstrual  flow,  and  a  variable  amount  of  pain.  The  latter 
may  be  entirely  absent. 

Radical  operation,  with  removal  of  all  the  pelvic  organs,  should  be  done. 
The  ultimate  results  are  not  encouraging. 

*  Norris,  in  Surgery,  Gynaecology,  and  Obstetrics,  March,  1909. 
t  Sclienck,  in  Detroit  Medical  Journal,  May,  1905. 
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I.   MALFORMATIONS  OF  THE  UTERUS. 

Malformations  of  the  uterus  are  fairly  common,  and  frequently  have  an 
important  bearing  upon  the  phenomena  of  reproductive  life.  They  result  from 
failure,  or  arrest  of  growth,  of  one  or  more  parts  necessary  for  jjerfect  develop- 
ment of  the  organ,  and  the  great  majority  occiu"  in  the  early  months  of  antenatal 
life.  The  resultant  condition  therefore  presents  a  relative  disproportion  of 
the  organ.  In  order  clearly  to  understand  the  production  of  the  uterine  mal- 
formations, it  will  be  necessary  to  refer  briefly  to  the  embryogenesis. 

Embryogenesis. — The  uterus  is  formed  by  the  junction  and  fusion  of  the 
Muellerian  ducts,  w^hich  is  accomplished  in  large  part  before  the  twelfth  week  of 
embryonal  life.  During  the  first  four  weeks  of  this  period  these  structures  are  but 
solid  cords  lying  in  the  neighborhood  of  the  Wolffian  ducts.  (Fig.  165. )  Occa- 
sionally they  are  canalized  in  the  parts  which  later  appear  as  the  fimbriated  ex- 
tremities of  the  Fallopian  tubes.  In  the  second  and  third  months  they  become 
hollow,  and  blend  in  their  lower  parts  to  form  the  utero-vaginal  canal,  the  upper 
parts  remaining  distinct  as  the  Fallopian  tubes.  Until  the  twentieth  week  there 
remain  evident  traces  of  the  fusion  of  the  two  ducts,  as  the  uterus  extends 
laterally  toward  the  Fallopian  tubes,  on  each  side,  in  the  form  of  two  cornua, 
and  the  uterus  at  this  period  is  in  consequence  distinctly  bicornuate.  During 
the  remainder  of  the  foetal  life  the  change  in  the  uterus  is  one  of  gradual  devel- 
opment and  enlargement.  The  two  cornua  gradually  become  merged  into  the 
body  of  the  organ,  with  the  result  that  the  anterior-posterior  sides  of  the  fundus 
are  first  concave,  then  flattened,  and  finally  become  convex  with  the  develop- 
ment of  the  organ.  After  birth,  and  up  to  the  tenth  year,  the  infantile  uterus 
is  characterized  by  a  greater  development  of  the  cervix  than  the  body.  There- 
after, and  up  to  the  sixteenth  year,  a  gradual  increase  in  the  relative  size  of  the 
body  of  the  uterus  is  noted,  until  finally  the  entire  organ  presents  the  character- 
istics of  the  adult  virgin  organ. 

Malformations  of  the  Uterus. — Malformations  of  the  uterus  vary  in  apj^ear- 
ance  in  accordance  with  the  pathological  process  which  causes  them  and  the 
period  of  life  at  which  they  are  paramount.  The  great  majority  result  from 
disturbances  during  the  first  four  months  of  intra-uterine  development, — i.e., 
the  embryonal  period, — but  they  may  occur  later  in  foetal  life,  or  even  after 
birth  before  the  complete  development  of  the  organ  has  been  attained.  In 
general,  there  are  tliree  types  of  pathological  processes  which  cause  them,  and 
commonly  more  than  one  have  operated  in  any  given  case.     These  are :  De- 
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striiction,  or  agenesis,  of  the  Muelleriaii  ducts  on  one  or  JDoth  sides;  hypoplasia 
of  all  or  part  of  them;  imperfect  fusion. 

Destruction,  or  agenesis,  of  the  Muellerian  ducts  on  one  or  both  sides  gives 
rise  to  unilateral  or  bilateral  aplastic  defects  of  various  degrees  of  gravidity. 
Hypoplasia  of  the  ducts  or  of  portions  of  them  leads  to  rudimentary  conditions 
of  the  genital  tract  or  of  some  of  its  parts.  Either  of  these  pathological  processes 
may  occur  before  or  after  the  fusion  of  the  ducts.  Imperfect  fusion  of  the 
Muellerian  ducts  may  cause  a  series  of  anomalies  of  development  whose  common 
featiu"e  is  the  duplicature  of  the  genital  tract  in  its  uterine,  or  its  vaginal,  por- 


Abdominal  ostium 


Muellerian  duct  (tubal 
portion). 


Urinarv  bladder 


Urogenital  sinus 
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Wolffian  duct. 
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nal portion). 


Fig.  165. 


-Drawing  from  a   Fu-tus  2it  nini.   in   Length,   Showing  Development  of  Female  Uro- 
genital Tract.     (From  KoUmann'.s  Handatlas,  etc.  Jena,  1907.) 


tions,  or  both.  The  majority  of  the  known  uterine  malformations  are  due  to 
imperfect  fusion  of  the  ducts,  associated  largely  or  only  partially  with  hypoplasia 
of  limited  portions  of  them.  Two  classes  of  malformations  due  to  imperfect 
fusion  of  the  Muellerian  ducts  may  be  distinguished.  In  the  first  class  there 
is  no  trace  of  external  division,  although  internally  the  organ  is  di\dded  more 
or  less  completely  by  a  longitudinal  septum.  If  this  division  is  complete  the 
organ  is  termed  uterus  bilocularis  or  uterus  septus  duplex.  (Fig.  168.)  An  in- 
complete division  limited  to  the  cervix  and  the  external  os,  or  to  the  fundus, 
constitutes  uterus  subseptus.  (Fig.  109.)  The  second  group  of  cases  presents  a 
division  of  the  canals  distinguishiible  externally.  This  division  is  usually  sit- 
uated at  the  uterine  fundus,  which  presents  cornua  (uterus  bicornis),  or  resembles 
the  shape  of  an  anvil  {uterus  incudiformis).     (Figs.  170  and  171.)     Cases  may 
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occur,  however,  in  which  tlie  division  merely  gives  rise  to  a  sHght  incm■^'ing  at  the 
middle  of  the  fundus  (uterus  arcuatus).  When  a  septum  extends  in  the  uterine 
cavit}'  from  the  fundus  of  a  bicornuate  uterus  to  the  external  os,  the  condition 
is  termed  uterus  hicornis  duplex  (Figs.  172  and  173),  and  if  the  septum  is  incom- 
plete the  organ  is  designated  as  uterus  hicornis  semiduplex.  In  rare  instances 
the  external  duplication  ma}-  be  complete  and  there  may  exist  two  ununited 
uteri  (uterus  didelphys  [Fig.  175],  and  uterus  hicornis  duplex  separatus).  The 
division  may  or  may  not  extend  into  the  vagina. 

We  are  as  yet  unacquainted  with  the  exciting  cause  of  these  pathological 
processes.  Some  investigators  have  taken  the  ground  that  the}'  result  from  the 
action  of  germs  and  toxins  upon  the  tissues  in  the  com'se  of  evolution,  but  of 
this  there  is  no  actual  proof. 

In  a  work  of  this  character  it  ^ill  he  unnecessary  to  detail  all  the  varieties 
of  uterine  malformations,  and  it  will  be  sufficient  if  the  leading  types  are  described 
in  outline. 

Ahseiice  or  Rudimentary  State  of  the  Uterus. — Complete  absence  of  tlio  uterus 
is  a  verv  rare  condition,  which  has  thus  far  l^een  described  onlv  in  monstrosities. 


Fig.  1(j<i. — Rudimentary   Uterus.      (From  \e\t,   after   P.    Mueller.)      a.   Solid  rem.nant  of  uterus; 
b,  rudimentary  horns;   c,  round  ligament;   d,  Fallopian  tube;   c,  ovary. 


It  has  been  frequenth'  noted  in  s3'mpodial  fcetuses  and  acardiac  twins,  and 
it  is  doubtful  whether  it  ever  exists  in  the  adult  woman.  The  condition  of 
absence  can  be  recognized  only  at  autopsy  or  operation,  as  the  uterus  may  be 
present  at  least  in  part,  although  it  may  not  be  recognizable  by  clinical  means. 
When  the  uterus  is  absent,  the  bladder  and  rectum  come  into  apposition.  The 
vagina  is  either  absent  or  l3ut  j^artially  developed.  The  tubes  may  be  absent, 
rudimentary,  or  represented  onh'  by  solid  cords.  The  ovaries  also  may  l^e 
absent,  rudimentary,  or  of  normal  size,  as  they  develop  independently  of  the 
Muellerian  ducts. 

On  the  other  hand,  it  is  not  vmcommon  to  meet  with  adult  patients  in  whom 
the  uterus  is  present  in  a  rudimentar}'  state.  (Fig.  160.)  The  condition  presents 
various  findings,  but  the  organ  is  frequently  bipartite  or  bicornuate,  or  appears 
as  a  mere  cord  connecting  the  two  Fallopian  tubes.  It  is  rare  for  the  cornua 
to  be  absent  while  a  middle  portion  of  the  uterus  cor]"es])onding  to  the  body 
and  the  cervix  persists.  Occasionally  the  undeveloped  organ  may  contain  a 
rudimentary  cavity.  The  tubes  and  the  vagina  may  be  absent,  or  present; 
if  pre.sent.  the}'  are  usually  in  an  undeveloped  condition.     It  is  not  unusual 
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to  find  a  well-forined  vulva  and  even  a  short  vestibular  vagina  which  has  been 
enlarged  b}^  attempts  at  coitus  associated  with  this  anomaly. 

Symptoms. — The  symptoms  vary  with  the  presence  or  absence  (or  at  least 
physiological  absence)  of  the  ovaries,  and  are  first  noted  at  puberty  and  only 
in  those  cases  in  which  the  ovaries  functionate.  Menstrual  molimina  are  met 
with  and  there  may  be  a  great  deal  of  pelvic  pain.  There  is  of  course  no  men- 
struation, although  vicarious  hemorrhages  are  not  infrequent.  The  secondary 
sexual  characteristics  are  generally  present, 
although  the  vulvar  hau-  may  be  defective. 

Diagnosis. — The  diagnosis  may  be  ex- 
tremely difficult,  and  cases  in  which  either 
of  these  conditions  is  suspected  should  be 
examined  under  anaesthesia.  The  method 
of  procechu'e  is  as  follows:  A  sound  hav- 
ing been  passed  into  the  bladder,  the 
tissues  which  lie  between  the  sound  and  ^'"''^*'  ^^s"' 
the  rectum  are  carefully  palpated  through 
the  bowel.  A  rectal-abdominal  examina- 
tion is  then  made,  in  order  to  palpate  the 
pelvic  cavity  above  the  level  of  the  blad- 
der, as  the  sound  in  the  bladder  reaches 
only  to  a  limited  height  in  the  pelvis. 
By  this  means,  we  can  usually  determine 
at  least  one  fact,  \-iz.,  that  the  uterus  is 

seriously  defective.  In  the  marked  cases  no  thickness  of  tissue  can  be  felt 
between  the  rectum  and  bladder,  but,  when  two  bodies  can  be  felt  laterally 
without  a  distinct  mass  between,  it  may  be  impossible  to  say  whether  these 
are  rudimentary  horns  or  ovaries. 

Treatment. — ^The  treatment  is  directed  only  to  the  symptoms,  as  the  con- 
dition per  se  does  not  demand  treatment  and  in  fact  will  not  respond  to  it. 
When  the  pain  at  the  menstrual  periods  is  so  severe  as  to  be  a  menace  to  health, 
the  removal  of  the  functionating  ovaries  is  indicated  and  in  the  great  mass  of 
cases  affords  relief. 

Uterus  Unicornis. — This  condition  is  the  result  of  ari'est  of  development 
of  one  of  the  Muellerian  ducts,  with  the  subsequent  formation  of  a  uterus  from 
the  other  duct.  (Fig.  167.)  The  one-horned  uterus  has  no  fundus  proper,  as  it 
inclines  to  one  side  and  tapers  to  a  point  which  is  continuous  with  the  Fal- 
lopian tube.  The  other  horn  may  be  absent  or  present  in  a  rudimentary  con- 
dition, and  its  Fallopian  tube  is  usually  absent.  Occasionally  the  rudimentary 
horn  is  present  and  hollow  for  a  short  distance,  or  indeed  for  its  whole  length,  but 
often  appears  only  as  a  solid  band.  In  examining  specimens  it  is  often  difficult 
to  determine  where  the  horn  (rudimentary  or  developed)  ends  and  the  Fallopian 
tube  begins.  This  is  best  effected  by  ascertaining  the  site  of  insertion  of  the 
round  ligament.  All  below  this  point  is  uterine  horn,  and  all  above  it  is  Fallo- 
pian tube.     Other  failures  of  development  are  frequently  noted  in  association 


Fig.  167. — Uterus  Unicornis  in  a  Child. 
(From  Nothnagel,  after  von  Winekel. ) 
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with  this  condition.  The  vagina  may  be  absent,  small,  or  septate.  The  ovary 
of  the  imperfectly  developed  side  may  be  rudimentary  or  absent;  sometimes 
it  may  lie  in  the  lumbar  region.  The  kidney  and  m*eter  have  been  absent 
occasionally  on  the  same  side  as  the  rudimentary  horn,  as  the  development  of 
the  kidney  is  closely  associated  with  that  of  the  generative  system.  Maldevel- 
opment  of  the  bladder  also  has  been  reported.  The  well-developed  horn  may 
perform  all  the  functions  of  a  normal  uterus,  as  menstruation  is  not  necessarily 
affected  in  unicorn  uteri,  and  pregnancy  may  develop  and  pass  to  a  normal 
termination.  The  condition  will  not  cause  symptoms  if  the  genital  tract  is 
patent  tlirough  its  enth-e  extent. 

Symptoms. — S3'mptoms  may  arise  only  in  those  cases  which  present  two 
tubes,  one  of  which  is  in  a  rudimentary  condition,  and  when  the  tract  is  oc- 
cluded by  reason  of  the  retention  of  menstrual  fluid,  or  because  a  pregnancy 


Fig.    16S. — Uterus  Septus,  Puerperal.     (From  Cruveilhier.) 


exists  in  the  imperfectly  developed  horn.  If  there  is  no  communication  be- 
tween the  rudimentary  and  the  developed  horn,  menstrual  fluid  may  collect 
in  the  c-u-it}'  of  the  former  with  the  consequent  production  of  a  cUstended  sac 
and  i^ain.  Pregnancy  may  occm"  in  the  rudimentary  horn,  generally  from  ex- 
ternal migration  of  the  ovum  and  spermatozoa,  and  give  rise  to  a  very  serious 
condition.  As  the  fcetus  lies  in  a  blind  sac  and  cannot  be  extruded  mto  the 
vagina,  the  horn  commonly  ruptm-es  early,  as  does  a  tubal  pregnancy. 
Rarely  does  i)regnancy  progress  to  term.  If  the  fcrtus  dies  in  utero,  the 
condition  rarely  may  simulate  a  fil)roid  tumor.  The  continuance  of  iiTcgular 
hemorrhages  from  the  developed  horn,  and  the  absence  of  the  fcetal  heart  may 
obscure  the  condition  of  j^regnancy  if  the  foetal  parts  cannot  be  distinguished. 
There  have  been  re]iorted  several  such  cases  in  which  the  diagnosis  was  made 
only  at  abdominal  section.  The  presence  of  a  unicorn  uterus  is  not  often  diag- 
nosed   unless    it   is   discovered  accidentally  during  a   la]iarotomy.     "\Mien  an 
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accumulation  of  blood  occurs  in  a  rudimentary  horn,  abdominal  section  should 
l3e  performed,  and  the  mass  removed.  Pregnancy  in  the  same  location  should 
be  so  treated  if  diagnosed. 

Uterus  Septus. — This  is  the  common  type  of  double  uterus  which  presents 
no  external  signs  of  di\ision,  although  internally  there  is  a  more  or  less  complete 
septum  wliich  di^ddes  it  into  two  cavities.  (Fig.  168.)  Externally  the  uterus 
is  more  globular  than  usual,  and  sometimes  presents  a  slight  grooving  which 
corresponds  to  the  site  of  the  internal  septum.  The  two  ca^'ities  of  the  uterus 
are  usually  situated  side  by  side,  and  the  septum  may  or  may  not  extend  as 
far  down  as  the  cer\'ix — uterus  septus,  and  subseptus  (Fig.  169)  respectively. 
There  may  or  may  not  be  indications  of  duplicature  in  the  cervix  or  vagina. 

Symptoms. — The  condition  usually  does  not  cause  symptoms  if  Ijoth  halves 
of  the  divided  uterus  open  into  the  cervical  canal,  although  dysmenorrhcea 
and  amenorrhcea  ma}'  be  present,  or  there  may  be  hemorrhages  which  reeiu* 


Fig.   169. — Uterus  Subseptus.     (From  Veit,  after  Kussmaul.)    a,  Vagina;  5.  single  cervical  opening; 
c,  septum  :  d,  right  and  left  uterine  cavity. 

twice  monthly  and  which  \\sl\o  been  interpreted  as  menstruation  of  a  non- 
synchi'onous  type  from  the  two  uterine  cavities.  Unless  the  two  ca\ities  open 
into  the  cervix,  hiematometra  unicornis  will  occur  at  puberty.  This  condition 
may  be  perplexing,  as  the  statement  that  the  patient  menstruates  regularl}- 
confuses  the  practitioner,  who  should  always  insist  upon  a  careful  examination, 
bearing  in  mind  that  the  menstrual  fluid  may  escape  from  one  cavity  but  accumu- 
late in  the  other.  It  is  most  likely  that  the  majority  of  patients  who  menstruate 
dm-ing  pregnane}'  have  double  uteri,  and  flow  from  the  empty  uterine  cavity. 
Pregnancy  may  progress  normally,  although  some  believe  that  it  is  more  apt 
to  result  in  abortion.  Mai  presentations  of  the  foetus  are  common,  especially 
l)reech  presentations.  Retention  of  the  placenta  after  labor  is  also  very  fre- 
riuent  in  this  condition.  During  cm'ettage  the  cm^ette  has  been  known  to  pass 
from  one  cavity  of  a  septate  uterus  into  the  other,  giving  the  sensation  of  per- 
foration of  the  uterus. 

Diagnosis. — The  diagnosis  of  a  septate  uterus  is  usually  made  accidentally, 
although  it  may  be  suggested  by  the  presence  of  a  vaginal  septum,  or  cervix 
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with  a  duplicate  os  and  a  rather  large,  rounded  uterus.  A  sound  ma}^  easily 
pass  into  either  ca^dty,  or  constantly  into  the  same  one,  and  thus  be  of  no  aid 
in  effecting  a  diagnosis. 

Uterus  Bicornis. — In  tliis  condition  the  upper  portion  of  the  uterus  is  di^^ded 
externally,  and  the  cavity  is  in  consequence  Y-shaped,  as  the  lower  uterus  and 
cervix  usually  contain  but  a  single  cavit}'.     (Fig.  170.)     The  common  cavity 


Fig.  170. — Uterus  Bicornis  Unicollis.     (From  Chrobak  and  von  Kosthorn.) 


of  the  uterme  body  is  rarely  further  divided  by  an  internal  septum.  The  bi- 
cornuate  uterus  may  have  one  os  or  two  external  era,  and  the  resulting  deformity 
is  termed  uterus  bicornis  miicollis  or  bicollis,  respectively.  (Fig.  171.)  This 
condition  is  regarded  as  an  intermediate  form  between  the  uterus  septus  and  the 
uterus  duplex.  Many  varieties  are  noted,  from  a  uterus  which  presents  merely 
a  slight  external  notching  between  the  two  cornua,  to  one  showing  a  well-formed 
external  di\dsion  extending  nearly  to  the  cervix.  One  of  the  horns  is  commonly 
larger  than  the  other,  and  one  may  he  solid  or  pai'tially  perforate,  and  in  the 

latter  case  may  be  the  seat  of  a  pregnancy  or 
retention  of  menstrual  fluid  (hsematometra), 
just  as  is  the  unicorn  uterus  with  a  rudi- 
mentary horn.  In  seventy-eight  per  cent  of 
the  eighty-four  cases  collected  from  the  litera- 
tm-e  by  Kelirer  in  1900,  the  proximal  end  of 
the  rudimentaiy  horn  did  not  communicate 
v>'ith  the  uterine  ca^dty. 

Symptoms. — Symptoms  do  not  result  un- 
less one  cavity  is  obstructed  and  causes  in- 
terference with  menstruation  or  pregnancy.  ^Yhen  both  horns  are  patent, 
menstruation  may  occm*  simultaneously  from  both,  or  independently  from 
each.  Both  horiLs  may  contain  impregnated  ova  of  different  stages  of  de- 
velopment, and  many  cases  of  so-called  superffrtation  are  thu's  explained,  as 
are  the  curious  cases  in  which  an  ovum  has  been  expelled  dming  the  course  of 
a  pregnancy  which  progresses  to  full  term.  (Fig.  172.)  The  same  comiplications 
of  labor  are  noted  as  in  septate  uteri.  Pregnancy  in  the  rudimentary  horn 
generally  results  in  rupture  within  the  first  four  months.     Rupture  of  the  more 


Fig.  171. — Uterus  Bicornis  Unicollis 
with  Rudimentary  Horn.  (After  J.  W. 
WilUams,  Appleton  &  Co.,  1908.) 
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developed  uterus  is  tlii-eatened  when  extraction  of  the  fatus  is  attempted  before 
complete  dilatation  of  the  cervix,  because  the  axis  of  the  impregnated  horn 
generally  does  not  correspond  to  that  of  the  pelvis,  and  the  force  exerted  in 
extractive  efforts  is  thus  directed  against  the  lower  uterine  segment. 

Diagnosis. — ^The  diagnosis  is  made  accidentally,  as  a  rule.  A  bicornuate 
uterus  with  one  horn  closed  and  distended  may  be  confused  with  a  normal 
uterus  associated  with  a  fil^roid,  ectopic  pregnancy,  or  some  other  pelvic  swelling. 
Occasionally  the  findings  are  most  confusing,  especially  when  this  condition 
exists  in  a  bicornuate  uterus  with  a  double  cervix,  as  the  gradual  accumulation 
of  the  menstrual  fluid  may  have  forced  a  comparatively  thin  and  elastic  mem- 
brane downward,  whence  it  protrudes  into  the  vagina  in  the  form  of  a  cyst. 
In  these  cases  a  mere  incision  of  the  cyst  wall  suffices  for  treatment. 

Uterus  Duplex. — This  condition  i?  also  termed  uterus  didelphys,  or  separatus, 


Fig.  172. — Pregnancy  in  a  Rudimentary  Horn  of  a  Bicornuate  Uterus,  Resulting  in  a  Rupture. 
(From  Veit,  after  P.  Mueller.) 

The  canal  of  the  rudimentary  horn  (K)  did  not  communicate  with  that  of  the  developed  uterus. 

and  is  the  most  complete  form  of  double  uterus.  (Figs.  173  and  174.)  It  is  much 
more  rare  than  the  bicornuate  uterus,  and  it  is  impossible  to  distinguish  the  two 
by  clinical  means.  The  anomaly  results  from  failure  of  the  Muellerian  ducts 
to  unite  in  the  portions  which  form  the  body  and  cervix  of  the  organ.  The 
vagina  is  also  septate  in  consequence.  The  two  uteri  are  seldom  of  the  same 
size  and  both  are  usually  undersized.  One  vaginal  canal  may  not  open  into 
the  vulva,  and  may  be  the  seat  of  retention  of  menstrual  fluid. 

Here,  as  in  the  other  two  double  uteri  described  previously,  the  condition 
causes  symptoms  only  when  there  is  obstruction  to  menstruation  or  to  the 
expulsion  of  the  products  of  conception,  due  to  an  atresic  band  in  one  cavity. 
Pregnancy  may  develop  and  progress  normally  in  case  both  uterine  cavities 
open  into  the  vagina.  Giles  has  collected  eight  cases  of  pregnancy  in  one  half 
of  a  uterus  duplex,  and  two  cases  of  simultaneous  occiUTence  in  both  halves. 
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If  there  is  retention  of  blood  in  the  atresic  half,  an  opening  ma}'  be  made  by 
way  of  the  cervix.  When  the  corresponding  tube  is  much  distended,  abdominal 
section  is  preferable. 

Fcetal  and  Infantile  or  Pubescent  Uterus. — In  these  conditions  an  undeveloped 
type  of  uterus  persists,  presenting  a  large  conical  cervix  together  with  a  small 
corpus.     (Fig.  175.)     In  the  fa^tal  t3'pe  the  cervix  is  usuall}'  much  larger  than 


Fio.  173. — Uterus  Duplex  Bicornis  cum  ^'agina  Septa.     (F"rnm  Veit,  after  P.  Mueller.) 


the  corpus,  while  in  the  pubescent  form  the  two  are  nearly  equal  in  size.  The  os 
is  frequently  smaller  than  normal.  Associated  with  either  of  these  conditions 
may  be  deficient  development  of  the  tubes,  ovaries,  and  vagina.  The  breasts 
are  small  and  the  pubic  hair  scanty.  Menstruation  is  usually  retarded  and 
may  be  most  irregular;  dysmenorrhcea  is  common,  and  vicarious  hemorrhages 
ma}'  occur.  Systemic  disorders,  as  chlorosis,  and  stomach  disorders,  cardiac  pal- 
pitation, and  headaches,  are  frequent.  These  patients  are  usually  neurotic, 
and  show  a  marked  tendency  to  obesity.  Sterility  is  the  rule,  although  preg- 
nancy may  be  possible. 

Diagnosis. — The  diagnosis  can  be  made  l^y  the  bimanual  method  of  examina- 
tion, aided  in  selected  cases  by  the  use  of  the  sound.  The  various  tyi)es  ma}'  be 
separated  by  the  relative  size  of  the  cervix  and  corpus. 

Treatment. — Treatment  should  be  directed  toward  establishing  the  growth 
of  the  uterus.  The  smaller  the  uterus,  the  less  is  the  chance  of  foix-ing  develop- 
ment. Iron,  arsenic,  and  nourishing  foods  may  be  useful,  and  in  case  of  oliesity 
gymnastics  are  indicated  to  bring  the  bodil}'  condition  to  a  normal  standard. 
\"'arious  methods  of  local  treatment  have  Ix^en  i-ecommended,  chief  of  which 
are  massage,  the  periodic  passing  of  the  sound,  and  uterine  faradization.  Fre- 
quently a  stem  pessary  inserted  into  the  uterine  canal,  after  dilatation  of  the 
cervix,  stimulates  the  organ  to  gi-owth.     It  must  be  confessed,  however,  that 
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the  results  as  a  rule  are  most  disappointing,  and  the  prognosis  must  be  guarded, 
although  it  may  be  borne  in  mind  that  in  certain  instances  the  uterus  has  sud- 
denly developed  after  having  remained  more  or  less  rudimentary  for  years. 
These  cases  of  delayctl  tlevelopmeiit,  however,  are  unusual. 

Minor  Malformations. — In  addition  to  the  marked  deformities  already  de- 
scribed, the  uterus  may  be  the  site  of  lesser  anomalies.     The  most  important 


Fig.  174. — Uterus  Didelphys  Solidus;   Front  View,  Half  Natural  Size.  (From  Heppner.)     a.  Solid 
vagina;  fe,  right,  c,  left  uterus ;  rf,  cervical  i^ortion ;   e,  body  of  the  uterus;  /,  ovarv. 


of  these,  from  a  clinical  view-point,  are  those  which  alter  the  lumen  of  the  cer- 
vical canal.  Thus,  complete  occlusion  of  the  cer\'ical  canal,  or  atresia,  mav 
result  in  the  retention  of  menstrual  fluid.  Fortunately,  it  is  rarely  observed  in 
a  uterus  which  otherwise  appears  normal. 

Stenosis,  or  narrowing  of  the  canal,  may  also  be  encountered,  the  constriction 
being  either  at  the  internal  os  or  at  the  external  os,  although 
sometimes   it  extends    throughout    the    entire    length    of   the 
cavity. 

Abnormal  folds  in  tlie  cervix,  forming  a  sort  of  second  in- 
ternal OS,  may  l^e  found  in  the  cavity.  This  condition  may  be 
mistaken  for  a  polyp,  and  sometimes  gives  rise  to  hemorrhage; 
consec{uently  it  should  be  removed  when  recognized.  This  con- 
dition is  normally  present  in  the  sheep. 

The  vaginal  portions  of  the  cervix  may  l^e  rudimentary  and 
small,  but  may  also  be  elongated  and  conical.  Uterus  biforis 
is  the  condition  in  which  a  median  partition  divides  the  ex- 
ternal OS  into  two  parts.  Uterus  accessorius,  or  trifid  uterus, 
is  very  rare,  and  to  explain  its  origin  we  must  assume  that 
one  of  the  Muellerian  ducts  was  originally  double,  and  that 
from  it  developed  two  uterine  bodies. 

Premature  Development  of  the  Uterus. — The  uterus  rarely  may  de\'elop  into 
the  adult  type  in  early  life.  In  such  a  condition  the  associated  changes  are  not 
uniform  in  all  cases,  as  the  rest  of  the  generative  tract  does  not  always  develop 


Fig.  175.— In- 
fantile Uterus. 
(From  Hart  and 
Barbour,  Keener 
&  Co.,  publishers, 
Chica-go,  1905.) 
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pari  passu.  Usually  the  patient  exhibits  some  of  the  general  changes  which  are 
normally  encountered  at  puberty,  together  with  the  development  of  some 
secondary  sexual  characteristics. 


II.    DISPLACEMENTS   OF  THE  UTERUS. 

The  uterus  forms  part  of  the  elastic  pelvic  floor  and  consequently  moves  up 
and  down  with  it  in  all  actions  which  alter  intra-abdominal  pressm-c.  As  the 
fundus  lies  more  anterior  in  the  pehis  than  the  cervix,  there  is  a  slight  anterior 
or  posterior  swing  of  the  corpus  combined  with  descent,  as  the  floor  gives  or 
retracts  under  the  influence  of  variations  of  intra-abdominal  pressm-e.     Wide 


Fig.  176. — Median  Frozen  Section  of  Female  PeKds,  sho^s-ing  Normal  Anteflexed  and  Anteverted 
Uterus.     (From  Spalteholz,  Leipzig,  1903.1 

variations  from  a  limited  range  are  resisted  by  the  ligaments  wliich  ai'e  inserted 
into  the  lower  i)ortion  of  the  uterus  and  reinforce  its  lower  attachments.  The 
normal  uterus  therefore  is  anteverted  and  slightly  anteflexed,  and,  in  mobile 
equilibrium,  moving  with  each  inspu-ation  in  walking,  singing,  deep  breathing, 
etc.  (Fig.  176.)  To  a  certain  extent  its  ]Dosition  is  altered  by  the  distention  of 
the  bladder  or  rectum.  Wide  departures  from  the  above  have  been  considered 
pathological  and  described  as  displacements. 

These  displacements  may  be  di\ided  into  three  groups,  as  the  organ  is  dis- 
placed anteriorly,  laterally,  or  posteriorly.  Upward  displacements  are  theoreti- 
cally possible,  yet  are  not  included  in  this  discussion  as  they  are  almost  invariably 
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due  to  tumors.  P'ormerly  much  attention  was  paid  to  these  conditions,  yet 
dui-ing  the  past  few  years  the  subject  of  (Usplacements  has  been  under  revision, 
with  the  result  that,  at  the  present  time,  more  attention  is  paid  to  the  presence 
of  associated  comi)hcations  than  to  the  position  which  the  uterus  maintains. 

Anteflexion  and  Anteversion  of  the  Uterus.— These  exist  normally,  and  we 
must  be  extremely  cautious  therefore  in  stating  that  anteversion  and  anteflexion 
really  constitute  pathological  conditions.  Theoretically,  the  whole  organ  may 
be  displaced  forward,  anteposition ;  it  may  be  inclined  forward  as  a  whole  with- 
out flexion  on  its  own  axis,  anteversion;  or  it  may  be  sharply  bent  forward 
on  itself,  anteflexion.     These  may  occm-  together  or  independently. 

Anteposition. — In  this  condition  the  vaginal  portion  of  the  cervix  may  be 
felt  at  its  normal  level,  but  displaced  forward  immediately  behind  the  symphysis. 


P'iG.  177. — Median  Section  through  Pelvis,   Showing  Anteposition  of  the  Uterus  due  to  Sacral 
Meningocele.     (From  Hegar,  1905.) 


The  fundus,  in  such  cases,  is  close  to  the  anterior  abdominal  wall,  and,  in  con- 
sequence of  the  preceding,  the  vaginal  vault  is  also  displaced  forward  so  that 
the  vagina  runs  upward  beliind  the  symphysis.  Not  infrequently  some  part  of 
the  uterus  may  be  crowded  against  the  ..floor  of  the  bladder,  or  the  m'etlira,  with 
the  result  that  the  evacuation  of  the  bladder  is  interfered  with,  and  that  organ 
therefore  becomes  much  distended.  The  common  cause  of  the  uterine  dis- 
placement is  generally  some  mass  posterior  to  the  uterus  and  in  the  pouch  of 
Douglas,  which  pushes  the  organ  forward  as  it  develops.  Among  these  we 
may  mention  pedunculated  uterine  fibroids  incarcerated  in  the  pouch  of  Douglas, 
ovarian  tumors,  pus  tubes,  pelvic  exudates,  etc.  (Fig.  177.)  The  greatest  dis- 
placement occurs  with  retro-uterine  htematoma,  or  serous  or  purulent  pelvic 
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exudates.  More  rarely,  the  displacement  is  due  to  the  retraction  of  adhesions 
between  the  uterus  and  anterior  abdominal  wall. 

Anteversion. — S3inptoms  were  formerly  attributed  to  this  condition, 
and  were  thought  to  be  due  to  the  more  or  less  straightened  uterine  axis.  This 
\'iew  is  no  longer  held,  as  it  is  well  known  that  the  normal  uterus  may  have  but 
little  flexion.  Were  this  condition  able  to  cause  symjjtoms,  we  should  have 
found  them  resulting  from  vagino-fixations,  in  which  the  uterus  was  firmh^ 
anchored  intentionally  in  anteversion  beneath  the  bladder  wall.  This  opera- 
tion formerly  enjoyed  great  vogue  in  the  treatment  of  the  posterior  dislocations, 
and  its  popularity  was  restricted  only  by  the  dystocia  which  uniformly  resulted 
if  pregnancy  ensued;  yet  rarely,  if  ever,  did  the  woman  thus  operated  upon 
complain  of  sjmptoms  which  in  any  way  could  be  referred  to  the  anteversion. 
Anteversion  cannot  be  considered  as  a  special  disease,  but  merely  as  one  of  the 
results  of  chi'onic  metritis,  which  causes  a  thickening  of  the  walls  of  the  uterus. 
The  treatment  of  anteversion,  therefore,  is  merely  that  of  the  accompanying 
changes  wliich  are  causing  symptoms. 

Anteflexion. — This  term  is  used  to  descri])e  an  exaggeration  of  the  normal 
flexion  of  the  uterus.  Yet,  nearly  all  degrees  may  be  found  in  conditions  of 
perfect  health  and  reproductive  acti\dty.  It  is  impossible,  therefore,  to  say 
that  symptoms  may  result  from  this  condition  per  se,  if  the  organ  remains  moA'- 
able.  Formerly  many  symptoms  were  ascribed  to  anteflexion,  but  this  teach- 
ing has  been  overthrown  largely  by  the  efforts  of  Schultze.  We  are  indebted 
to  him  for  advancing  the  \'iew  wliich  limits  the  application  of  the  term  of  patho- 
logical anteflexions  to  those  cases  which  present  lessened  mobilit}-  of  the  organ. 
The  condition  may  be  congenital  or  accjuired.  Congenital  anteflexion  is  fre- 
quently found  in  nulliparous  women  of  unstable  nerve  control.  In  such  cases 
the  genitals  are  frequently  of  the  infantile  type.  Schultze  advanced  the  view 
that  the  congenital  form  dej^ends  u}3on  the  shortness  of  the  anterior  vaginal 
wall  and  a  puerile  de\-elopment  of  the  cervix,  yet  all  cases  do  not  present  these 
findings.  Acc{uired  anteflexion  commonly  results  from  pelvic  inflammation, 
usually  cellulitis  rather  than  peritonitis.  The  seat  of  the  inflammation  is  usually 
the  utero-sacral  ligaments,  although  it  may  be  chiefly  in  the  parametrium. 
As  a  result  of  the  induration  and  contraction  of  the  previously  inflamed  bands, 
the  cervix  is  drawn  backward  so  that  the  broad  fundus  of  the  uterus  settles 
lower  in  the  pehds  and  down  upon  the  bladdei-,  owing  to  the  force  of  gTa^•itv 
and  the  greater  surface  of  the  organ  which  is  exposed  to  the  tlownward  force 
of  intra-abdominal  ])ressure.  Increased  flexion,  therefore,  commonly  results 
at  the  level  of  the  internal  os,  at  which  point  Rokitansky  has  shown  that  the 
connective-tissue  framework  is  thinnest.     It  may,  however,  occm*  higher  up. 

Symptoms. — The  symptoms  usually  complained  of  are  dysmenorrha?a  and 
sterility,  which,  it  will  at  once  be  observed,  are  the  symptoms  of  pelvic  and 
uterine  inflammation,  and  are  therefore  not  pathognomonic  of  anteflexion.  Many 
patients,  moreover,  who  jji-esent  extreme  flexions  do  not  com]:)lain  of  symp- 
toms. Therefore  the  treatment  is  of  the  associated  pelvic  inflammation,  and 
few  at  the  present  tune  believe  that  uncomplicated  anteflexion  should  be  the 
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subject  of  operative  procediu'es,  as  Schultze  and  others  have  shown  that  the 
symptoms  of  acqiured  anteflexion  improve  as  the  inflammatory  products  are 
absorbed,  even  though  the  flexion  of  the  uterus  remains  of  the  same  degree. 

Treatment. — The  treatment  of  dysmenorrhcea  and  sterihty  is  considered 
in  its  appropriate  section.  For  many  years  intra-uterine  stem  pessaries  have 
been  used  for  the  purpose  of  straightening  the  uterus.  Tlieir  employment  cannot 
be  justified  by  our  present  conception  of  pelvic  pathology.  Moreover,  they 
must  be  regarded  as  dangerous  l^ecause  of  the  injury  they  cause  to  the  endome- 
trium, giving  rise  to  irritation  or  abrasions  of  the  sm*faces  and  thus  affording 
a  portal  for  the  entrance  of  infection.     When  stenosis  of  the  cervix  is  an  accom- 


'■ -  ~^JiA 

Fig.  178. — Retroverteil  L'tcrus  with  Descent.     (From  Halbaii  aii<l  Taiuller,  Wien.  1(107.) 


panying  complication,  the  cervix  should  be  thoroughly  dilated  with  or  without  in- 
cision of  the  internal  os.  ^"arious  operative  procedures  have  been  advocated  by 
Dudley,  Thirian,  and  others,  which,  however,  we  do  not  believe  to  be  of  value, 
save  possibly  in  the  treatment  of  sterility,  as  they  are  not  concerned  with  the 
treatment  of  the  pelvic  inflammation,  which  is  regarded  as  the  only  thing  pro- 
ducing symptoms. 

Lateral  Flexions  and  Versions. — Lateral  flexions  and  versions  are  more 
frequently  associated  with  tumors  or  exudate.  Their  treatment,  therefore, 
is  also  that  of  the  associated  condition. 
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Retroversion  and  Retroflexion. — In  marked  contrast  to  the  so-called  patho- 
logical ])Ositions  previously  described,  retroversions  and  retroflexions  are  most 
commonly  observed  in  multipara^.  Retroversion  is  a  condition  in  which  the 
unflexed  long  axis  of  the  uterus  is  directed  posteriorly,  so  that  the  fundus  lies 
in  the  hollow  of  the  sacrum.  Retroflexion  implies  that  the  organ  is  bent  on  its 
own  axis  posteriori}-.  Save  in  a  few  rare  conditions,  retroflexions  occur  only 
in  cases  in  which  the  uterus  is  also  retroverted,  and  consequently  the  two  con- 
ditions must  be  considered  together.  Descent  of  the  uterus  is  generally  observed 
in  cases  of  posterior  displacement,  and  is  so  frequent  that  many  writers  consider 
this  section  under  the  caption  "Retroflexio-versio-descensus."  (Fig.  178.) 
Descent  results  from  the  prolonged  action  of  intra-abdominal  pressure  upon  a 
uterus  which  has  been  so  displaced  that  its  long  axis  more  or  less  coincides  with 
that  of  the  vagina.  With  this  are  usually  combined  changes  which  lessen  the 
normal  rigidity  of  the  pelvic  floor. 

Retroflexion  alone  is  probably  less  frequent  than  retroversion,  and  E. 
Sclu'oeder  has  found  it  in  the  relative  proportion  of  one  to  three,  although 
Fraenkel  found  the  revei'se  in  his  earlier  experience.  Together,  however,  they 
are  noted  in  nearly  one-fifth  of  gynaecological  cases,  constituting  17.75  per  cent 
of  the  combined  material  of  Winckel,  Loehlein,  and  Saenger,  and  18  per  cent 
of  Fraenkel's  cases. 

Etiology. — ^The  causes  of  retro-displacements  of  the  uterus  are  various, 
])ut  may  be  congenital  or  acquired.  We  frequently  and  often  erroneously 
assume  it  to  be  congenital  when  we  find,  on  examination  of  a  virgin,  a  retro- 
posed  uterus,  and  either  no  symptoms,  or  those  dating  back  to  puberty.  The 
organ  may  be  enlarged  and  tender,  or  of  normal  or  subnormal  size.  That  it 
is  not  a  rare  condition  is  shown  by  the  fact  that  Kuestner  found  it  in  21  per 
cent  of  private  and  13  per  cent  of  clinic  cases,  and  Hewitt  in  23  per  cent  of 
his  private  cases.  The  most  common  of  the  acquired  causes  is  undoubtedly 
the  changes  resulting  after  childl)irth.  Winter  examined  300  women  from  two 
to  ten  months  following  delivery  and  found  posterior  displacements  in  12  per 
cent.  The  frequent  occurrence  in  the  puerperium  is  undoubtedly  due  to  the 
increased  weight  of  the  uterus,  combined  with  the  laxity  of  the  uterine  supports, 
the  pelvic  floor,  and  the  abdominal  wall.  The  condition  doubtless  is  favored 
when  the  patient  lies  during  the  puerperium  more  or  less  continuously  in  the 
dorsal  position;  also  by  the  distention  of  the  bladder  which  here,  owing  to  the 
laxity  of  the  ligamental  supports,  is  able  to  exert  more  definite  pressure  upon 
the  fundus,  although  some — as,  for  example,  Kuestner — deny  tliis  and  adduce 
experiments  to  substantiate  their  view.  Ordinarily,  this  condition  is  but  tem- 
porary, unless  metritis  develops  or  the  patient  rises  to  go  to  work  before  nor- 
mal involution  has  resulted,  or  she  subjects  herself  to  tight  lacing,  etc. 

Next  in  frequency,  we  believe,  are  those  cases  which  are  due  to  sudden 
increase  in  intra-abdominal  pressure,  l:)rought  about  by  active  exertion,  as 
lifting,  or  by  a  sudden  fall.  Possibly  the  condition  may  be  favored  by  tight 
lacing,  especially  in  cases  with  relaxation  of  the  pelvic  floor.  It  is  necessary  to 
assume  that,  when  retro-displacement  results  in  these  cases,  the  fundus  has 
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already  been  displaced  to  the  posterior  limit  of  its  normal  mobilitj'.  It  may 
also  be  produced  and  rendered  permanent  by  adhesions  behind  the  uterus 
resulting  from  peritonitis;  by  contracting  cicatrices  in  the  anterior  vaginal 
wall  following  vesico-vaginal  fistula;  by  fibroids  which  have  developed  in  the 
upper  part  of  the  fundus  and  pull  the  uterus  backward  on  account  of  their 
weight;  by  tumors  situated  in  the  anterior  uterine  wall  which  displace  the 
organ  backward  as  they  develop;  etc. 

It  has  been  customary  to  describe  thi-ee  degrees  of  retroversion,  yet,  save  for 
purposes  of  description,  there  is  no  justification  either  clinically  or  pathologically 
for  this  distinction.  Once  the  anterior  wall  of  the  uterus  is  made  to  resist  the 
intra-abdominal  pressiu"e,  the  uterine  body  will  fall  from  the  effect  of  gravity 
and  be  pushed  as  far  backward  and  downward  as  the  vagina  and  Douglas' 
pouch  will  permit,  unless  the  uterus  is  maintained  in  a  fixed  position  by  peritoneal 
adhesions  and  the  strength  of  its  ligaments. 

Symptoms. — The  symptoms  of  retroversion  depend  not  only  on  the  dis- 
placement of  the  uterus,  but  also  upon  the  complications  in  the  individual 
case.  There  is  no  doubt  that  the  symptoms  of  uncomplicated  retrodisplace- 
ment  are  less  marked  than  those  presenting  complications.  In  fact,  the  view 
has  constantly  gained  ground  within  the  last  few  years,  that  uncomplicated 
retrodisplacements  cause  no  symptoms.  Winter  reports  that,  in  36  cases  which 
were  noted  from  two  to  ten  months  after  labor,  11  had  no  symptoms,  and 
only  4  of  the  remaining  25  had  symptoms  which  could  be  referred  to  the 
displacement.  Of  90  other  cases  under  treatment  for  retroversion,  84  presented 
complications  (as  metritis,  etc.),  which  were  considered  as  the  actual  cause  of 
their  complaint.  With  a  view  of  determining  the  relation  that  existed  between 
displacement  and  symptoms,  he  examined  710  apparently  normal  women.  Of 
these,  154  (22  per  cent)  had  posterior  displacements,  yet  60  per  cent  of  them 
complained  of  no  symptoms  referable  to  pelvic  disorders.  In  1900,  E. 
Scliroeder  investigated  this  subject  in  Winter's  clinic  in  Koenigsberg.  His 
material  comprised  411  cases,  82  of  wliich  were  from  the  gynecological  poly- 
clinic, 184  from  the  obstetrical,  and  145  from  the  medical  clinics.  Posterior 
displacements  were  found  in  118  (or  28.7  per  cent)  of  these;  303  of  his  total 
cases  presented  no  symptoms  referable  to  the  pelvis,  yet  79  cases  (or  26  per 
cent)  had  posterior  displacements;  108  cases  complained  of  symptoms  in  the 
lower  segment  of  the  abdomen,  and  posterior  displacements  were  found  in 
39  cases,  or  36  per  cent.  He  concludes,  therefore,  that  about  25  per  cent  of 
women  who  complain  of  no  symptoms  referable  to  their  pelvic  organs  have 
posterior  displacements.     Theilhaber   and   others  have  adduced  similar  views. 

Yet  the  fact  remains  that  very  frequently  one  or  more  of  the  following 
symptoms  are  given  by  a  woman  in  whom  the  only  demonstrable  departure  from 
the  average  normal  condition  is  the  backward  displacement  of  the  uterus:  a 
bearing-down  feeling,  weakness  or  pain  in  the  back  and  groins,  menorrhagia, 
metrorrhagia,  dysmenorrhoea,  leucorrha?a,  tendency  to  abortion,  sterility,  weak- 
ness or  pain  in  the  lower  limbs.  Neurotic  phenomena — headache,  neuralgias, 
dyspepsia,  etc., — are  often  found.     In  those  cases  in  which  considerable  blood 
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has  been  lost  anaemia  is  present.  When  careful  physical  examination  Ims  elim- 
inated all  other  etiological  possibilities,  we  are  justified  in  treating  the  displacement. 

Diagnosis. — The  diagnosis  should  he.  made  l^y  the  bimanual  examination. 
Tlu'ough  the  vagina  the  cervix  is  felt  low  down  in  the  pelvis.  It  may  point  in 
the  axis  of  the  vagina,  or  forward,  depending  upon  the  presence  or  absence  of 
flexions.  By  the  l)imanual  examination  the  fundus  cannot  be  felt  forward 
between  the  fingers  of  the  two  hands,  but  will  be  found  posteriorly  in  the  pelvis. 
If  retroflexion  is  marked,  the  fundus  frecjuently  can  be  palpated  through  the 
vagina  or  rectum,  lying  backward  in  the  cul-de-sac  of  Douglas.  Care  must 
be  taken  to  exclude  the  following  conditions:  fibroid  of  the  posterior  uterine 
wall;  prolapsed  and  enlarged  o^.'ary;  ovarian  tumors;  a  dilated  and  pro- 
lapsed tube;  exudates  in  the  pouch  of  Douglas;  utero-sacral  or  perirectal 
cellulitis;  and  especially  fipces  in  the  rectum.  The  sound  should  not  he  used 
except  in  rare  cases  and  only  after  antiseptic  preparation  and  exclusion  of 
pregnancy.  These  possibilities  having  been  excluded,  an  attempt  should  be 
made  to  ascertain  whether  the  uterus  is  fixed  or  movable,  i.e.,  whether  it  can 
])e  replaced  or  not.  For  this  purpose  the  rectal  examination  is  uKJst  important, 
especially  if  done  in  the  knee-chest  posture,  and  while  the  cervix  is  pulled 
down  by  a  tenaculum.  The  presence  of  adhesions  may  be  suspected  if  there 
is  much  pain  in  the  lateral  fornices  and  the  uterus  is  but  slightly  mo^'al)le,  but 
it  must  be  remembered  that  there  is  frequently  restricted  movement  without 
adhesions,  when  the  uterus  has  fallen  so  far  backward  as  to  be  wedged  between 
the  thickened  utero-sacral  ligaments,  or  whew  there  are  adhesions  of  one  or 
both  appendages,  or  thickening  and  cicatrization  in  the  broad  ligaments.  More- 
over, long  and  extensive  adhesions  may  be  present  without  interfering  with 
the  mobility.  Not  infrequently  are  we  surprised  on  opening  the  abdomen 
to  find  unsuspected  adhesions  between  the  posterior  sm'face  of  the  uterus  and 
neighboring  j^arts.  Considerable  variation  may  exist  in  size  and  consistency 
of  the  organ.  Fi-eciuently  it  is  large  and  boggy,  although  not  uncommonly, 
and  especially  in  the  cases  which  present  no  adhesions,  the  uterus  is  of  normal 
size  and  consistency. 

Treatment. — The  cases  logically  divide  themselves  into  several  groups,  and 
may  be  classified  from  the  standpoint  of  accompanying  inflammatory  changes, 
associated  with  or  not  characterized  by  loss  of  support  of  the  pehdc  wall.  The 
only  drawback  to  this  classification  as  a  basis  for  treatment  is  that,  as  we  have 
before  stated,  the  presence  or  al)sence  of  adhesions  cannot  always  be  determined 
clinically  in  a  given  case.  Although  there  are  many  of  the  more  recent  investiga- 
tors who  believe  that  there  are  no  symi:)toms  from  sinipk>  retrodisplacements, 
we  believe  it  is  good  practice  to  correct  the  defoi'mity,  when  there  exist  symp- 
toms which  cannot  be  attributed  to  other  findings,  or  which  do  not  disappear 
after  systemic  treatment. 

The  treatment  may  be  medical  or  surgical,  depending  not  only  upon  the  ana- 
tomical findings  in  the  individual  case,  l)ut  also  upon  the  patient's  condition  of 
life.  As  a  rule,  medical  treatment  should  be  given  a  trial.  The  therapeutic 
test  of  determining  whether  the  symptoms  are  relieved  Iw  local  treatment  and 
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the  later  replacement  of  the  uterus  to  its  forward  position,  where  it  is  main- 
tained by  pessary  support,  should  be  most  useful  in  determining  the  value  of 
operative  treatment,  within  certain  limits.  Sinclair  and  others  have  claimed 
that  many  of  the  simpler  complications,  as  hypertrophy  of  the  cer\'ix,  and  so- 
called  erosions  of  the  posterior  lip,  frecjuently  disappear  after  the  position  of  the 
uterus  has  been  corrected. 

Many  factors  have  to  l)e  considered  in  determining  the  advisability  of  sur- 
gical treatment  when  there  is  no  indication  offered  b}'  considerable  descent  of 
the  uterus,  a  weakened  and  relaxed  pelvic  floor,  associated  inflammatory  con- 
ditions, etc.;  and  we  must  constantly  bear  in  mind  that  the  condition  is  not 
dangerous  to  life,  and  at  the  worst  is  only  detrimental  to  health  and  comfort. 
Yet  we  maj'  consider  surgical  interference  in  certain  cases  which,  theoretically, 
might  be  greatly  benefited  l^}'  local  treatment.  Thus,  in  young  unmarried 
women,  there  is  always  the  question  as  to  the  advisability  of  local  treatment; 
also  in  working  w^omen,  who  may  not  be  able  to  afford  the  time  necessary  for 
a  prolonged  com'se  of  treatment  and  the  life  of  comparati^'e  leisure,  or  at  least 
freedom  from  hard  work,  which  it  entails.  There  seems  to  be  little  doubt  but 
that  the  great  reduction  in  operati^'e  mortality  has  materially  increased  the 
proportion  of  cases  which  are  treated  surgically  in  America.  Thus,  Hirst,  in 
1905,  I'ecords  the  fact  that  508  of  653  cases  of  backward  displacement  w^ere 
treated  by  operative  procedm-es  in  6,000  women  in  wards  of  the  University  and 
Howard  Hospitals  in  Philadelphia.  In  marked  contrast  to  this  is  Halban's 
report  that  only  147  of  4,000  women  with  retrodisplacements  were  subjected  to 
operation  during  the  years  1892-1898  in  Schauta's  clinic  in  Menna,  in  whom 
the  uterine  position  was  held  accountable  for  the  symptoms  in  only  83  cases. 
Surgical  treatment  at  the  present  time  is  purely  elective,  and,  inasmuch  as  the 
ideal  operation  for  retrodisplacements  has  not  yet  been  described,  there  is 
much  opportunity  for  conservatism.  The  treatment  may  be  considered  in 
the  following  groups  of  cases — those  in  which  the  retroverted  uterus  is  not 
firmly  fixed,  and  those  in  which  the  retroversion  is  complicated  by  adhesions 
that  firmly  fix  the  uterus. 

A.  Treatment  of  Cases  ix  Which  the  Retroverted  Uterus  is  not 
Firmly  Fixed  or  Held  by  Adhesions. 

This  first  group  of  cases  may  be  subcUvided  into  several  subordinate  classes. 

1.  Retrodisplacements  Originating  in  the  Puerperinm  but  Unaccompanied 
by  Pelvic  Inflammation. — Wint(>r  has  shown  that,  in  twelve  per  cent  of  three 
hundred  cases  examined  b}'  him,  the  uterus  was  found  in  retroversion  or  retro- 
flexion from  tw^o  to  ten  months  after  delivery,  and  Abel  has  claimed  that  such 
displacements  are  most  apt  to  occur  at  the  beginning  of  the  second  week,  when 
the  degeneration  of  the  uterine  muscle  is  most  pronounced  and  the  connec- 
tive tissue  has  not  yet  regained  its  elasticity.  There  is  little  doubt  that  the 
uterus  will  retmii  unaided  to  its  normal  position  in  many  cases,  yet  there  are 
many  factors  which  may  impede  such  results.     Especially  those  women  who 
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are  compelled  by  necessity  to  arise  from  bed  too  soon  after  delivery,  may, 
through  the  strain  of  lifting,  stretch  the  relaxed  pelvic  floor  and  the  accessory 
ligamental  supports  of  the  uterus,  so  that  later  the  organ  will  not  stay  in  the 
forward  position.  Consequently  we  should  examine  all  cases  four  or  five  weeks 
after  delivery  or  miscarriage,  by  which  time  the  uterus  has  had  opportunity 
to  undergo  normal  in^'olution.  If  a  retroversion  is  discovered,  the  position 
should  be  corrected,  and  if  the  case  is  suitable  a  pessary  should  be  used  to  hold 
the  organ  in  the  forward  position.  The  patient  should  be  instructed  to  assume 
the  knee-chest  postm'e  for  five  minutes  night  and  morning  while  undressed  for 
bed.  She  should  also  be  advised  to  follow  this  with  the  Sims  posture  for  fifteen 
minutes  before  she  again  stands  upon  her  feet.  A  course  of  medical  gymnastics 
and  abdominal  massage  is  helpful  in  strengthening  the  pelvic  muscles  and  liga- 


FiG.  179. — Slight  Grade  of  Retroverted  Pregnant  Uterus.  (From  E.  Bumm,  "  Grundriss  zum 
Studium  der  Geburtshuelfe,"  1903.)  Tlie  dotted  lines  show  the  contour  of  the  uterus  as  it  undergoes 
spontaneous  reduction. 

ments  and  improving  the  pelvic  circulation.  As  a  rule,  the  pessary  may  be 
removed  after  four  or  five  months,  when  the  organ  has  normally  involuted,  and 
if  no  posterior  adhesions  are  present  it  will  remain  in  the  forward  position. 
In  case  the  uterus  cannot  l)e  brought  forward,  the  patient  should  be  anaesthetized 
and  a  second  attempt  made  to  bring  it  forward.  By  this  means  replacement 
usually  can  be  effected. 

It  may  be  impossible  to  accomplish  this;  and  when  this  is  the  case  hot  douches 
and  treatment  with  tampons  should  be  instituted  for  at  least  one  month,  and  the 
effort  should  be  repeated.  In  case  the  malposition  cannot  be  corrected  at  this 
sitting,  it  is  probable  that  there  are  adhesions  which  resist  the  forward  movement 
of  the  uterus,  and  the  proper  treatment,  if  symptoms  persist,  will  then  be  to 
resort  to  one  of  the  operative  procedures. 
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2.  Acute  Retroposition  Resulting  from  Accidents. — If  a  woman  meets  with 
an  accident  and  suffers  pelvic  pain  and  backache,  a  careful  pelvic  examination 
should  be  made.  If  retroversion  is  present,  it  should  be  corrected  immediately. 
The  administration  of  an  anaesthetic  may  be  necessary  if  the  patient  cannot 
relax  well,  or  is  an  unmarried  woman.  The  uterus  usually  maintains  its  nor- 
mal position  in  these  cases,  if  the  replacement  is  immediate,  even  without 
pessary  support.  Pessaries  should  be  inserted,  however,  and  kept  in  place  for 
several  months,  during  which  time  the  knee-chest  position  and  medical  gym- 
nastics should  136  practised  as  added  precautions. 

3.  Retroversion  of  a  Freely  Movable  Uterus,  not  Enlarged  nor  Accompanied 
hij  Pelvic  or  Reflex  Symptoms. — In  these  cases  there  may  be  no  necessity  for 
changing  the  position  of  the  uterus,  especially  if  the  woman  is  unmarried  or 
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Fig.  180. — Diagram  Showing  Method  of  Spontaneous  Reduction  of  Retroflexed  Pregnant  Ijterus. 
(From  E.  Bumm,  "  Grundriss  zum  Studium  der  Geburtshuelfe,"  1903.) 


Hearing  the  menopause,  or  has  passed  it.  When,  however,  such  women  are 
subjected  to  work  wliich  increases  the  intra-abdominal  pressure,  or  have  a 
clironic  cough,  or  are  likely  to  become  pregnant,  it  is  advisable  to  antevert  the 
uterus  and  use  a  pessary  to  retain  it  in  the  corrected  position,  on  account  of  the 
fact  that  a  retroverted  uterus  shows  a  greater  tendency  to  prolapse  under  the 
influence  of  increased  intra-abdominal  pressure  than  it  does  when  anteverted. 
Occasionally,  after  the  pessary  has  been  worn  for  some  months,  the  uterus 
may  not  return  to  its  displaced  condition  after  removal  of  the  pessary. 

4.  Retrodisplacements  of  the  Pregnant  Uterus. — In  the  vast  majority  of  cases 
of  pregnancy  complicated  by  retrodisplacements,  the  uterus  was  already  out 
of  position  before  conception.  The  abnormality  may  arise,  however,  during 
gestation,  as  has  been  pointed  out  by  Keitler  and  others.     (Fig.  179.)     It  is 
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commonly  stated  that  retroflexion  (Fig.  180)  is  more  frequently  observed  ckuing 
pregnancy  than  retroversion,  but  that  the  latter  usually  gives  rise  to  more 
serious  complications. 

Correction  of  the  displacement  is  indicated  for  two  reasons: — Fii'st,  abortion 
not  infrequently  results  with  this  complication.  Second,  the  uterus  may  be 
prevented  from  rising  out  of  the  pelvis,  during  the  development  of  the  pregnancy, 
l\y  the  ])romontory  of  the  sacrum,  which  holds  the  fundus  in  the  sacral  cavity 
until  the  uterus  finalh'  Ijecomes  incarcerated  in  the  pelvic  canal,  with  the  pro- 
(.luction  of  more  or  less  serious  sj^mptoms.     The  treatment  usually  advocated 


Fig.  181.^ — luciuc-eratcd  J{i'troverti(l   Pregnant   Uterus  at  the  Fifth  Month.      (From   E.   Bumm, 
"Clriuidriss    zuni    Studhuu    der   ( icl)urtshiielfe,"    1903.) 

is  attempt  at  reposition  of  the  uterus,  either  by  the  bimanual  method  or  with 
the  use  of  tenacula  in  the  knee-chest  position  as  elsewhere  described,  provided 
the  case  is  in  the  first  tlu'ee  months  of  pregnancy  and  incarceration  is  not  j^ct 
present.  If  impaction  has  occurred  and  these  methods  are  unsuccessful  under 
ana'sthesia,  the  uterus  should  l^e  emptied  if  jjossible,  or  reposition  should  be 
secured  after  laparotomy  has  l^een  performed.  We  believe  that,  in  these  cases, 
tliere  is  the  greatest  latitude  in  treatment,  and  that  the  procedure  just  de- 
scribed will  be  followed  by  worse  results  in  non-incarcerated  cases,  than  if  less 
heroic  measures  are  adopted  as  a  routine.  This  view  is  based  upon  the  fact 
that  spontaneous  reduction  of  the  disj^laced  uterus  usually  takes  place  between 
tlie  tenth  and  the  fourteenth  v.-(>eks,  and  that    incarceration  of    the  pregnant 
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uterus  is  an  extremely  rare  condition.  Indeed,  spontaneous  reduction  is  not  out 
of  the  ciuestion,  even  when  adhesions  exist,  since  they  often  become  softened 
and  stretched  and  occasionally  disappear  without  any  treatment.  Sponta- 
neous reduction  is  rendered  j^ossible  by  an  eccentric  hypertrophy  of  the  uterus, 
owing  to  which  the  anterior  wall  grows  mora  rapidly  than  the  posterior,  and. 
emerging  above  the  pelvic  brim,  eventually  draws  vrith  it  the  rest  of  the 
organ.  (Fig.  ISO.)  There  is  no  doubt,  however,  that  this  favorable  outcome 
results  less  frecjuently  in  true  retroversions  than  in  the  cases  which  also  pre- 
sent retroflexion,  as,  when  the  fundus  is  prevented  from  rising  into  the  ab- 
dominal cavity  l)y  contact  with  the  sacral  promontory,  the  cervix  becomes  dis- 
})la('ed  forward  and  upward  with  the 
ad\'ance  of  pregnancy,  even  above  the 
symi)hysis  pubis,  and  serious  symptoms 
supervene.  (Fig.  181.)  The  common 
cause  of  abortions  in  this  complication 
during  the  thu'd  month  of  pregnane}' 
is  incident  to  pathological  changes  in 
the  decidua,  resulting  from  endometritic 
alterations  induced  by  the  cuT'ulatory 
distin'l)ances  which  may  accompany  pos- 
tei'ior  displacements.  If,  therefore,  we 
suljject  all  cases  to  manipulative  pro- 
cedures in  order  to  avert  the  risk  of  such 
a  rare  complication  as  incarceration,  we 
shall  undoubtedly  cause  man}'  aljortions 
needlessly,  as  it  is  onl}'  fair  to  assume 
tliat  the  great  majority  of  the  displaced 
uteri  contain  decidual  tissue  which  pre- 
vsents  some  deviation  from  the  normal  as 
a  result  of  the  pre-existing  cuT.ulatory  dis- 
turbances,— a  deviation,  however,  which  may  not  be  sufficient  to  cause  abor- 
tion, unless  aggravated  by  the  trauma  of  manipulative  procedures. 

The  treatment  of  retrodisplacements  of  jjregnant  uteri  of  less  than  three 
months  affords  a  field  for  the  use  of  careful  judgment,  and  cases  should  be  cau- 
tiously selected  for  various  procedm'es.  The  knee-chest  position  and  careful 
attention  to  the  bladder  and  rectum  suffice,  as  a  rule,  to  aid  Nature  in  producing 
a  spontaneous  reposition.  The  knee-chest  postm'e  should  be  persisted  in  faith- 
fully, night  and  morning,  for  gradually  increasing  periods,  until  finally  the  patient 
is  able  to  maintain  it  for  twenty  minutes;  it  should  always  be  followed  by  the 
Sims  postiu*e.  During  this  course  of  treatment  all  heavy  work  should  be  inter- 
dicted. If  incarceration  is  tlii'eatened,  persistent  efforts  should  be  made  to 
secure  reposition  by  the  methods  above  advocated  (Fig.  183) ;  indeed,  the  in- 
ducement of  abortion  may  rarely  be  necessary.  Laparotomy  may  be  indi- 
cated in  severe  incarcerations  when  reduction  cannot  otherwise  be  secured. 
(Fig.  183.) 

VOL.  VIII. — 30 


Fig.  182. — Retroflexed  Puerperal  Uterus, 
Showing  Placental  Remnants  on  the  An- 
terior I'terine  Wall.  (PVoni  Martin  unci  Jvuig. 
1907.) 


466 


a:\ieric^.\>;  practice  of  surgery 


.3.  Retroversion  of  the  Movable  Uterus  ichen  Pelvic  Inflammatory  Syrnptoms 
are  Present,  but  icheii  the  Ovaries  are  not  Especially  Painful  nor  Prolapsed. — 
Such  cases  should  be  treated  with  ichthyol  and  glycerin  tampons,  and 
after  the  sjonptoms  of  inflammation  su])side  the  uterus  should  be  restored 
to  ante- position  and  a  pessary  introduced;  later,  operative  measures  may  l^e 
adopted. 

6.  Retroversion  of  a  Movable  Uterus  when  Pelvic  Symptoms  are  Present,  and 
Where  one  or  both  Ovaries  are  Prolapsed  and  Tender. — These  are  generalh^  very 
troublesome  cases  to  deal  vdth.     Pessaries  should  not  be  emploj'ed  until  a 


Fir;.  183. — The  Drawing  Shows  Manner  of  Reducing  an  Impacted  Pregnant  Uterus  in  the  '^t?**,- 
Cliest  Position.     (From  E.  T>umm  "Grundriss  zum  Studium  der  Geburtshuelfe,"  1903.; 


thorough  com'se  of  glycerin  tampons  and  vaginal  douches  has  been  tried 
sufficiently  long  to  reduce  all  inflammation.  Even  after  tliis  is  accomplished 
and  the  uterus  replaced,  it  is  often  difficult  to  select  a  suitable  pessary.  If  the 
prolapse  of  the  ovaries  is  marked,  the  majority  of  pessaries  will  exert  pressure 
Uj)on  them  so  that  the  patients  complain  of  pain  when  walking  and  are  not 
able  to  endm-e  them.  If  the  Hodge,  the  Albert  Smith,  or  the  Thomas  pessary 
made  with  a  thick-rubber  end  cannot  be  borne  without  pain,  a  soft  rubber 
ring  should  ))c  tried.  Failing  in  this,  one  should  resort  to  operative  procedures, 
if  the  symptoms  continue. 
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B.  Treatment  of  Cases  ix  AVhich  Retiua'ersiox  is  Complicated 
BY    Adhesions    and.  Fixation  of  the  Uterus. 

It  is  readily  seen  that  in  this  chiss  of  cases  the  treatment  should  be  directed 
rather  to  the  pelvic  inflammatory  condition  than  to  the  niali)Osition  of  the  uterus, 
which  in  the  majority  of  cases  is  a  secondary  and  conservative  condition  brought 
about  by  Nature's  effort  to  wall  off  the  inflammation  in  the  pelvic  cavit}'  and 
prevent  extension  of  the  original  infection  into  the  peritoneal  cavity.  AVhen 
the  inflammation  has  been  reduced  the  correction  of  the  displacement  may 
l)e  considered.     Two  plans  of  treatment  are  given:  palliative  and  operative. 

Palliative  Treatment. — Tampons  should  be  inserted  every  other  day  into 
the  posterior  vault  of  the  vagina.  These  are  best  given,  medicated  with  from 
ten  to  fifteen  per  cent  of  ichthyol  in  glycerin.     The  patient  should  be  instructed 


Fig.  IS-i. — First  Step  in  Bimanual  Reduction  of  a  Retroflexed  and  Retroverted  Uterus.      ("From 
Veit's  "Handbuch  der  Gynaeko].,"   1897.) 

to  remove  the  tampon,  by  means  of  the  string  attached  to  it,  at  the  end  of 
from  eighteen  to  twenty-four  hom-s  and  to  take  a  vaginal  douche  of  one  gallon 
of  water  medicated  with  lysol,  formalin,  or  boracic  acid.  The  douche  should  be 
taken  twice  daily,  wliile  the  patient  is  lying  on  her  back,  and  as  hot  as  can  be 
borne.  Sometimes  a  douche  is  of  great  value  when  given  by  means  of  an  enema 
syi'inge,  by  w^hich  a  stream  can  be  thrown  intermittently  into  the  vagina,  as 
originally  advocated  by  Emmett,  although  usually  it  is  best  given  from  a  metal 
irrigating  can.  If,  after  a  six-weeks'  or  tln-ee-months'  trial  of  the  tampon  and 
douche  treatment,  the  uterus  cannot  be  restored  to  its  normal  position,  operation 
should  be  strongly  achdsed. 

Method  of  Replacing  the  Displaced  Uterus. — A  most  convenient  method 
of  replacing  a  retroverted  uterus  is  by  the  bimanual  manoeuvre  of  Schultze. 
After  the  rectum  and  bladder  have  been  emptied,  the  jjatient's  clothing  is 
loosened  and  she  is  placed  in  the  dorsal  position,  wdth  the  tliighs  well  flexed  on 
the  abdomen,  the  legs  on  the  thighs,  the  pelvis  slightly  elevated,  and  the  trunk 
flexed  just  above  the  pelvis.     Two  fingers  of  one  hand  are  inserted  into  the  vagina 
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and  are  then  used  in  elevating  the  retroverted  uterus  as  high  as  possible  by 
pressm-e  tlirough  the  posterior  vaginal  wall.  (Fig.  184.)  The  fingers  of  the 
other  hand  then  depress  the  abdommal  wall  until  their  tips  are  hooked  behind 
the  fundus,  which  is  pulled  forward  while  the  internal  fingers  are  quickly  shifted 
from  the  posterior  to  the  anterior  vaginal  vault,  pressing  the  cervix  and  lower 
uterine  segment  back  as  the  fundus  is  pulled  forward.  (Fig.  185.)  To  assm-e 
himself  that  the  position  is  good,  the  physician  then  grasps  the  fundus  and 
body  between  the  internal  fingers  and  those  on  the  abdominal  wall.  (Fig.  186.) 
Sometimes  it  is  necessary  to  make  the  fundus  descril)e  a  semicircle  from  the 
sacrum  to  the  symphysis  as  it  is  brought  forward,  this  result  being  effected  In- 
rotating  the  uterus  upon  an  anterior-posterior  axis  instead  of  the  transverse. 
This  mancpuvre  can  be  more  easilv  effected  if  a  tenaculum  is  first  applied  to 


Fin.  IS."). — Sr'cr)n(l  Step  in  Bimanual  Reduction  of  Retroflexed  and  Retroverted  Uterus.   (I-'nim 
Veit's  "Handb.  der  Clynaek.,"  1897.) 


the  anterior  cervix  and  traction  exerted,  which  brings  the  uterus  lower  in 
tlie  pehic  axis  and  at  the  same  time  straightens  out  the  angle  of  flexion  and 
brings  the  fundus  into  easiei'  reach.  (Fig.  187.)  The  fingers  are  then  intro- 
duced into  the  rectum,  and  the  fundus  is  pushed  forward  so  as  to  cause  ante- 
flexion, when  it  can  be  easily  reached  with  the  fingers  of  the  abdominal  hand. 
This  man(xnn're  is  best  effected  in  a  woman  wdth  a  tliin,  lax  abdominal  wall  and 
capacious  vagina.  The  emplo}Tnent  of  an  anaesthetic  may  l)e  necessary  in 
those  patients  who  are  fat  or  who  cannot  relax  completely. 

A  more  satisfactor}^  method,  which  is  applicable  to  a  larger  percentage 
of  cases,  is  the  emjjloyment  of  manipulation  in  the  knee-chest  posture.  After 
preparation,  as  in  the  first  method,  the  vagina  is  distended  to  allow  the  entrance 
of  air.  Frequenth^  this  distention  of  the  vagina  will  cause  the  fundus  to  fall 
forward,  especially  if  the  cervix  is  tilted  toward  the  sacrum  by  a  finger  pressed 
into  the  vagina,  or  while  traction  is  made  upon  a  tenaculum  inserted  into  the 
anterior  lij)  of  the  cervix.     In  some  cases  it  is  necessary  to  use  recto-vaginal 
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manipulation  to  displace  the  fundus  from  the  sacrum.  (Fig.  188.)  Great  force 
should  not  be  attempted  with  either  of  these  manceuvres.  There  are  on  record 
many  cases  in  which  the  rectum  has  been  perforated  by  the  finger  during  such 
procedures. 

No  attempts  at  replacement  of  the  uterus  should  be  made  if  adhesions  or 
inflammatory  or  other  swellings  are  present  in  the  pehds.  The  recommendations 
of  Schultze  and  others  that  adhesions  should  be  broken  by  bimanual  manipula- 
tion under  anaesthesia  should  be  strongly  condemned  on  account  of  the  .blind 
trauma  which  may  excite  hemorrhage  or  infection,  the  extent  of  which  cannot 
be  ascertained  until  symptoms  develop. 

Fitting  of  the  Pessary. — The  patient  should  lie  in  the  lithotomy  position. 


Fig.  186. — Reduction   of   Retroflexed  and  Retroverted   Uteru.* 

Gynaekol.,"    1897.) 


(From   Veit's   "Handbiich   der 


The  finger  is  then  introduced  into  the  vagina  as  far  as  the  posterior  vaginal 
vault  and  the  distance  between  this  point  and  one  2  cm.  from  the  external 
miliary  meatus  is  measured  while  at  the  same  time  the  width  of  the  vagina  is 
estimated,  so  that  a  pessary  may  be  selected  wliich  rougiily  conforms  to  the 
length  and  breadth  of  the  vagina.  (Fig.  189.)  Frequently  the  instrument  first 
selected  will  not  be  found  suitable.  The  pessary  is  most  easily  introduced  with 
the  wide  posterior  l^ar  more  or  less  parallel  to  the  long  axis  of  the  vuh'a.  Prior 
to  the  insertion,  the  perineum  is  strongly  retracted  downward  by  a  finger  of  the 
left  hand,  so  that  the  pessary  may  be  introduced  without  impinging  on  the 
sensitive  areas  about  the  urethi'a.  The  instrument  is  now  held  by  the  anterior 
bar  and  inserted  until  the  posterior  bar  comes  in  contact  with  the  cervix,  when 
the  instrument  is  rotated  transversely,  so  that  the  posterior  side  curve  comes 
to  point  upward.     (Fig.  190.)     Two  fingers  are  now  introduced  into  the  vagina, 
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and,  while  one  elevates  the  cervix,  the  other  pushes  upon  the  posterior  bar  and 
cari'ies  it  into  place  in  the  posterior  vaginal  fornix. 

A  j^essary  acts  by  stretching  the  posterior  vaginal  walls,  and,  by  slightly 


Fig.  1S7. — Reduction  of  Retrovertecl  Uterus  with  the  Aid  of  a  Tenacuhuu.      (From  Veit's  "  Hand- 

buch  der  Ciynaekologie,"    1X97. 

elevating  the  fornix,  compensates  in  a  measure  for  the  relaxed  utero-sacral 
ligaments.  It  does  not  correct  a  displacement,  but  merely  holds  the  uterus 
in  the  faulty  position  which  it  occupies.  Diligent  care  must  be  exercised  to  have 
the  uterus  well  forward  ^dien  the  pessary  is  introduced.     The  pessary  should 


Fig.  188. — Reduction  of  Retroverted  Uterus  by  Recto-Abdominal  Manipulation.     (From  ^'eit's 

"Handb.  der  Gynaek.,"  1897.) 


not  forcibly  distend  any  part  of  the  vagina,  or  abrasions  and  resulting  inflamma- 
tion will  follow.  Freciuently  the  instrument  first  selected  will  j)rove  unsuitable, 
and  others  may  then  be  tried.     It  should  gi\'e  no  symptoms  of  its  presence,  nor 
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interfere  with  coitus.  Immediately  after  a  pessary  is  inserted,  the  patient  should 
walk  about  for  some  short  distance  in  order  to  see  whether  there  are  any  im- 
pleasant  symptoms  resulting  from  the  presence  of  the  instrument.  The  next 
day  the  patient  should  be  examined  again  to  see  whether  the  position  of  the  in- 
strument is  good,  and  six  weeks  or  two  months  later  it  should  be  taken  out, 
cleansed,  and  replaced.  This  should  be  done  at  the  same  intervals  as  long  as  the 
instrument  is  worn.  Frequent  douches  for  cleansing  purposes  should  be  advised. 
It  is  needless  to  say  that  pessary  treatment  is  indicated  only  in  cases  in 
which  the  vaginal  outlet  is  strong  enough  to  retain  a  pessary.  Many  cases  with 
so-called  relaxed  vaginal  outlet  are  unable  to  retain  any  save  a  ring  pessary, 
and  the  treatment  of  these  cases  eventually  narrows  down  to  operative  pro- 
cedures. It  must  be  remembered,  how^ever,  that  this  latter  type  of  cases  are 
most  apt  to  have  symptoms,  and  many  emphasize  the  fact  that  the  symptoms 
in  association  with  retroposition  of  the  uterus  wdthout  inflammatory  changes, 
may  be  due  to  the  tugging  upon  the  broad  ligament  of  a  uterus  working  its  way 
down  into  the  outlet.  Sometimes  an  operation  which  restores  the  relaxed  outlet 
relieves  both  the  discomforts  and  the  tendency  to  prolapse,  although  the  flexion 
persists.  Yet,  we  believe  that  it  is  better  practice,  if  an  operation  is  necessary, 
to  do  both  at  one  sitting;. 


Operativk  Measures. 

Operations  for  Retrodisplacements. 

Symptoms  associated  with  rctroversio-flexio  and  descensus  uteri  are  generally 
met  with  during  the  child-]3earing  period.  Consequently,  if  the  woman  is  capable 
of  becoming  pregnant  the  operation  must  leave  the  fundus  not  only  anteverted, 
but  so  movable  that  it  may  rise  in  the  abdominal  cavity  without  great  difficulty 
in  case  pregnancy  supervene.  In  no  field  of  surgery  has  there  been  so  much 
controversy  as  to  the  choice  of  operation.  Nearly  one  hundred  and  twenty-five 
have  thus  far  been  described  and  many  procedures  are  interdicted  only  because 
of  the  dystocia  which  has  arisen  in  pregnancies  that  have  followed.  Generally 
speaking,  there  are  tfiree  chief  methods  of  retaining  a  displaced  uterus  in  the 
normal  position:  (1)  by  shortening  the  round  ligaments;  (2)  by  suspending  the 
uterus  from  the  abdominal  wall ;  or  (3)  by  fixing  it  to  the  vagina. 

(1)  Operations  for  Shortening  the  Round  Ligaments. — Alexander-Adams 
Operation. — This  is  the  oldest  of  the  operations  which  enjoy  vogue  at  the  present 
time,  and  was  first  described  in  1840  by  Alquie,  of  Montpellier,  France,  wdio 
performed  it  only  upon  animals  and  in  the  dissecting  room  and  never  upon  the 
living  woman.  It  was  not  early  accepted,  as  the  commission  from  the  Academic 
de  Medecine,  composed  of  Baudelocque,  Berard,  and  Villeneuve,  which  was 
appointed  to  consider  it,  condemned  it  in  toto.  The  first  to  attempt  the  opera- 
tion upon  a  Hving  woman  was  De  Neffe,  in  1864,  but  it  was  a  complete  failure, 
as  neither  ligament  could  be  found.  Adams  had  practised  and  taught  the 
operation  on  the  cadaver  to  his  classes  previous  to  February,  1862,  when  he 


472 


AMERK'AX   PRACTICE   OF   SURGERY 


Fig.  189. — Two  different  Tjrpes  of  Pessaries. 
(1)  Smith's  pessary;  (2)  Hodge's  pessary.  The 
end  a  hes  against  the  posterior  wall  of  the 
vagina,  ^^•ith  the  concavity  resting  against  the 
portio  vaginalis  of  the  cervix  uteri ;  h  hes  in 
the  introitus  vaginalis,  with  the  conca^-ity 
directed  backward.  (From  Veit's  "Hand- 
buch  der  Gvnaekologie,"  1897.) 


first  performed  it  unsuccessfully  on  a  li^^ng  woman.  To  Alexander  belongs  the 
credit  of  fii'st  performing  it  successfully  in  November,  1881.  The  operation, 
therefore,  is  frec^uently  called  the  Alquie- Alexander- Adams  operation,  and  its 
design  is  to  pull  the  uterus  forward  by  traction  exerted  on  the  round  ligaments, 
applied  near  then-  insertion  outside  of  or  in  the  inguinal  canal.  This  operation 
has  obtained  immense  popularity',  largely  on  account  of  its  low  mortality  in 
the  early  days  of  antiseptic  surgery,  when  the  opening  of  the  peritoneal  cavity 
was  rare  and  was  quite  a])t  to  be  followed  by  septic  infection.  It  has  not  caused 
serious  dystocia  in  resulting  i^regnancies.     Its  employment  has  been  attended 

with  a  large  proportion  of  failures,  and 
many  believe  that  its  use  should  h^ 
restricted,  for  both  theoretical  and  prac- 
tical reasons.  It  is  at  once  apparent  that 
the  application  of  this  operation  is  con- 
fined to  such  cases  as  present  a  movable 
uterus,  without  adhesions,  ^^'e  have  in- 
dicated that  there  are  many  who  adduce 
e^'idence  to  show  that  simple  uterine 
displacements  without  adhesions  do 
not  cause  sjTnptoms,  and  it  appears 
that  the  propriety  of  surgical  inter- 
ference in  this  group  of  cases  is  at  least  debatable.  We  have  alread}'  alluded 
to  the  difficulty  of  determining  the  exact  condition  of  the  pelvic  contents 
even  by  examination  under  ether.  The  most  expert  frequently  find,  upon 
opening  the  abdomen,  conditions  wliich  they  failed  to  recognize  in  the  previous 
physical  examination;  tliis  is  particularly  true  in  regard  to  adhesions.  Tubal 
accumulations  of  fluid  are  also  frequenth'  overlooked,  especially  when  the 
quantity  is  not  sufficient  to  cause  tenseness  of  the  sac  wall.  There  is  always 
the  chance,  therefore,  if  we  use  this  operation  to  correct  ''simple''  displacements 
which  should  not  cause  symptoms,  that  we  have  overlooked  the  true  cause  of 
the  trouble  tfirough  errors  in  diagnosis.  The  usual  operation  is  not  appli- 
cable to  such  cases  as  present  prolapse  of  large  and  tender  ovaries  which  also 
demand  suspension. 

The  operation  is  contra-indicated  in  the  larger  group  of  cases  in  which  the 
displacement  is  complicated  l^y  inflammatory  changes,  as  it  does  not  permit 
of  their  treatment;  it  is  designed  only  to  correct  the  least  important  of  the 
possible  pathological  findings.  Alexander  himself  states  that  the  most  suitable 
cases  are  those  in  which  displacement  is  not  complicated  by  other  lesions;  but 
his  opinion  that  the  operation  may  be  also  performed  when  complications  exist, 
in  the  hope  that  improvement  ma}'  follow,  is  not  shared  by  the  majority  of 
trained  workers  in  the  field.  This  leaves  l)ut  a  restricted  field  for  its  employ- 
ment, and,  unfortunately,  there  are  other  factors  which  limit  it  still  further. 
The  patient  must  not  be  obese,  or  there  may  be  much  difficult}'  in  finding  the 
ligaments,  nor  should  the  operation  be  elected  in  those  cases  in  which  the  uterus 
is  large  and  heavy,  as  the  round  ligament  is  not  always  of  strength  sufficient  to 
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bear  the  strain  imposed  upon  it,  and  (juite  frequently  appears  as  an  atrophied 
cord.  Moreover,  the  method  is  not  apphcable  to  eases  with  marked  uterine 
descent  combined  with  an  inherent  weakness  in  the  pelvic  floor.  Therefoi'e 
this  operation  should  never  be  performed  unless  the  peritoneal  cavity  has  been 
opened  and  the  condition  of  the  pelvic  contents  ascertained. 

Technique. — As  the  operation  is  performed  at  the  present  time,  the  various 
stages  are  as  follows : — The  patient,  when  anaesthetized,  is  placed  in  the  lithotomy 
position  in  order  that  the  displaced  uterus  may  be  corrected  by  bimanual  manii)u- 
lation;  the  vagina  is  then  firmly  packed  with  one  long  strand  of  dry  gauze  to 
hold  the  uterus  elevated.  The  patient  is  then  placed  in  a  dorsal  position  and 
an  incision  is  made  from  the  pubic  spine  outward  in  the  direction  of  Poupart's 
ligament,  one  inch  above  and  parallel  to  it,  just  as  in  a  modern  hernia  oper- 
ation. The  incision  is  continued  tlirough  the  skin,  subcutaneous  fat,  and 
superficial  fascia,  down  to  the  fibres  of  the  aponeurosis  of  the  external  oblique. 
All    bleeding   points    are    carefully  compressed   or  ligatcd  with    catgut.     This 


Fig.  190. — Pessary  in  Situ.     (From  Veit,  "Haiidbiifli  <Ier  (lyiiaekologie,  1897.) 


is  most  essential,  and  upon  it  the  success  of  the  oijoration  may  depend,  as,  if 
the  wound  is  not  kept  di-y,  it  may  l)e  very  chfficult  to  chstinguish  the  round 
ligament  even  when  it  is  exposed.  When  the  glistening  fibres  of  the  external 
oblique  aponem'osis  are  seen,  the  fat  should  be  detached  from  it  throughout  the 
length  of  the  incision  and  laterally  for  1  or  2  centimetres.  The  external 
ring  is  now  located  just  alcove  the  spine  of  the  pubes,  and  its  pillars  are 
caught  up  with  htemostat  forceps,  preparatory  to  their  section.  Incision  should 
be  made  thi'ough  the  intercolumnar  fibres,  and  the  parallel  fibres  of  the 
external  oblique  muscle  should  be  retracted  so  as  to  expose  the  canal  for  one 
inch.  The  round  ligament,  with  its  distinct  corrugated  vessels,  is  thus  brought 
into  view,  tm*ning  obliquely  with  the  nerve  and  vessels  over  the  lower  pillar. 
If  it  is  not  seen,  the  outer  border  of  the  internal  oblique  muscle  should  be 
rolled  upward  and  in  toward  the  median  line,  as  the  round  ligament  normally 
lies  on  Poupart's  ligament,  just  \\dthin  and  beneath  the  outer  border  of  this 
muscle ;  it  is  recognized  by  its  glistening  sheath.     Should  there  be  much  difficulty 
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in  finding  it,  the  internal  ring  is  located  and  the  ligament  sought  for  there,  as 
sometimes  the  ligaments  do  not  run  tliroughout  the  inguinal  canal,  but  turn  up- 
ward and  outward  toward  the  anterior  superior  spine  of  the  ilium.  The  guide  to 
the  internal  ring  is  the  epigastric  artery,  which  curves  around  its  inner  border. 
Usually  the  ligament  can  be  located  l)y  pulling  upon  the  tissues  in  the  bottom 
of  the  canal,  or  by  tracing  the  ilio-inguinal  nerve  upward  toward  the  internal 
ring.  When  the  ligament  is  found,  the  nerve  is  cbawn  to  one  side,  and  the 
ligament  pulled  down  until  the  reflexion  of  the  peritoneum  comes  to  view. 
The  peritoneum  is  then  detached  from  the  ligament  by  means  of  a  gauze  sponge, 
and  the  ligament  is  draw^n  out  until  it  is  sufficiently  shortened.  The  peritoneum 
is  then  opened  sufficiently  to  admit  \ho  index  finger,  the  position  of  the  uterus 


Fig.  191. — Alexander-Adams   Operation.      Exposure   of   the   canal   and   fixation   of  the   round 
ligament.     (From  Doederlein  und  Kroenig,  "Operat.  Gynaekol.,"  Leipzig,  1905.) 

is  ascertained,  the  pelvic  floor  and  organs  are  carefully  palpated,  and  the  opening 
is  closed  with  fine  catgut.  The  ligament  is  usually  drawn  out  8  or  10  centimetres. 
As  tension  increases,  the  color  changes  from  a  paler  to  a  pink  hue.  AVhen 
both  ligaments  have  been  drawn  out  sufficiently  they  are  sutured  tlii'ough  half 
their  substance  to  Poupart's  ligament  by  four  or  five  stitches  of  catgut;  or 
the  operation  may  be  completed  by  performing  the  Andrews  operation  for 
hernia — closing  the  inner  layers  by  imbrication,  and  passing  the  sutures  which 
attach  the  niternal  oblicjue  to  Poupart's  ligament  tln-ough  the  round  ligament 
to  fix  it  firmly  and  to  obliterate  the  canal.  (Fig.  191.)  The  nerves  should  not 
be  included  in  these  sutures.  It  may  be  convenient  to  pass  a  single  silkworm- 
gut  suture  through  the  skin  of  one  side,  next  into  the  pillar  of  the  ring  of  the 
same  side,  thence  tlirough  the  centre  of  the  ligament  at  its  point  of  emergence. 
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and  finally  into  the  pillar  of  the  ring  and  into  the  skin  of  the  side  of  the 
wound  opposite  to  that  in  which  the  needle  was  introduced.  The  loose  end  of 
the  ligament  is  cut  off  or  folded  upon  itself,  or  passed  across  thi'ough  the 
fat  anterior  to  the  recti,  and  the  end  seciu'ed  with  the  suture  on  the  opposite 
side.     The  wound  is  then  closed  in  layers. 

The  operation  may  not  l^e  without  difficulties.  Frequently  the  cord  cannot 
be  drawn  out  because  of  adhesions  in  the  inguinal  canal  or  in  the  peritoneal 
cavity.  Occasionally  the  cord  is  poorly  developed  or  atrophied,  when  it  may 
be  broken  by  careless  manipulation,  especially  if  it  is  held  up  with  forceps. 
If  it  should  be  l3roken,  the  ring  should  be  opened  in  order  to  discover  the  upper 
end  of  the  ligament.  Absence  of  the  cord  has  been  reported  in  a  few  cases,  yet  it 
is  doubtful  whether  these  reports  are  entirely  correct,  as  a  thin  cord  may  so 


Fig.  192. 


-First  Step  in  Coffey's  Round-  and  Broad-Ligament  Plication. 
cology,  and  Obstetrics,  Oct.,  1908.) 


(From  Surgery,  GyncB- 


easily  be  frayed  by  careless  dissection  as  to  be  um-ecognizable ;  these  difficulties 
are  practically  all  produced  by  careless  work.  In  a  small  percentage  of  cases 
the  canal  of  Nuck  is  patent  from  the  interior  ring  to  the  pubes,  and  the 
round  ligament  is  so  firmly  embedded  in  the  wall  of  the  passage  that  it  cannot 
be  easily  separated  and  shortened.  Sometimes  the  problem  is  complicated 
by  the  presence  of  an  inguinal  hernia,  in  which  event  the  ligament  will  be 
found  on  the  hernial  sac.  It  is  a  popular  belief  that  wounds  in  the  groin, 
whether  for  the  Alexander  operation  or  for  hernia,  are  more  apt  to  suppurate 
than  wounds  elsewhere;  in  the  procedure  described  above,  the  incision  is  well 
above  the  fold  in  the  groin.  Suppiu-ation  should  not  result  if  the  wound  is 
prepared  by  sterilization  with  tincture  of  iodine  and  sealed  with  celloidin,  or 
if  the  dressings  are  broad  and  are  fixed  not  only  laterally  but  above  and  below. 
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Silkworm-gut  sutui-es  should  be  removed  at  the  end  of  two  weeks.  If  the  stem 
pessary  has  been  used  it  should  be  removed  just  before  the  patient  leaves  her 
bed.  The  vaginal  pessary,  if  used,  should  not  be  removed  for  two  months, 
when  it  should  be  taken  out  and  cleansed  and  reinserted,  and  should  l)e  worn 
thereafter  for  a  period  of  a  few  months,  with  occasional  removal  for  cleansing. 
Its  presence  is  a  guard  against  recurrence.  Hernia  following  the  operation  has 
been  rarely  observed.  The  final  results  vary.  Noble  reported  one  failure 
to  secure  anatomic  results  in  two  hundred  cases.  Other  authorities  have 
reported  results  less  satisfactory,  some  with  even  more  than  ten  per  cent  of 
failures.  Pregnancy  following  the  Alexander  operation  has,  as  a  rule,  given 
rise  to  no  serious  dystocia.     As  a  rule,   the  only  comi)lication  noted  during 


Fig.  193.- 


-Second  Step  in  C'offey'.s  Round-    and    Broad-Ligament    Plication. 
Gynaecology,  and  Obstetrics,  Oct.,  1908.) 


(From   Surgery, 


pregnancy  has  been  a  certain  tugging  sensation  in  the  groins,  caused  by  the 
traction  of  the  growing  uterus  upon  the  shortened  ligaments.  This  symptom 
has  been  cjuite  annoying  in  some  cases,  and,  while  as  yet  there  is  no  record 
of  a  large  scries  of  pregnancies  following  this  operation,  the  result  of  those  thus 
far  recorded  has  been  satisfactory. 

Intraperitoneal  Shortening  of  the  Round  Ligaments- — Because  of  the  fact 
that  the  typical  Alexander  operation  or  its  mocUfication  involving  the  opening 
of  the  inguinal  canal  is  applical)le  only  to  women  with,  normal  appendages  and 
a  non-adherent  uterus,  various  intraperitoneal  operations  have  been  devised. 
Mann  has  advocated  folding  each  ligament  upon  itself  in  front  of  the  uterus, 
so  that   there  shall  extend,  from  the  parietes  of  the  uterus,  three  folds  of  the 
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ligament,  carefully  stitched  together  with  non-absorbable  sutures.  This  method 
has  been  attended  vrith  many  failures.  Palmer  Dudley  folded  the  ligaments 
anteriorl)'  and  sutured  the  entl  of  the  loop  to  the  anterior  surface  of  the  uterus. 
Byford  folds  the  ligaments  anteriorly  and  stitches  the  loop  to  the  abdominal 
parietes  opposite  or  below,  and  a  little  above,  the  inguinal  ring.  The  procedure 
advocated  by  Goffe  is  somewhat  similar  to  that  of  Mann,  save  that  he  recom- 
mends the  vaginal  route. 

Coffey  Plication  Operation. — Coffey,  in  1904,  described  an  operation  which 
consists  in  the  jilication  of  the  peritoneum  of  the  round  and  broad 
ligaments  upon  the  anterior  aspect.  Its  various  stages  are  well  shown  Iw 
the  accompanying    illustrations.     (Figs.   192.   193,  and  194.) 


Fig.  194. — Third  Step  in  Coffey's  Round-  and  Broad-Ligament  Plication.  Tlie  ligament,  on  the 
observer's  right,  shows  the  position  which  it  should  occupy  after  the  operation  is  comiDleted.  (From 
Surgery,  Gyncecology,  and  Obstetrics,  Oct.,  1908.) 


Technitjue. — The  technique  is  described  as  follows : — The  abdomen  is  opened 
in  the  midline  in  the  usual  manner.  Before  the  operation  proper  is  begun  all 
adhesions  are  broken  up  and  other  pathological  conditions  are  corrected.  The 
uterus  is  lifted  up  and  a  gauze  sponge  is  packed  back  of  it.  The  round  ligament 
is  then  seized  about  an  inch  and  a  half  from  the  uterus  and  stitched  with  No.  2 
chromicized  catgut  sutures  to  the  antero-lateral  l)order  of  the  uterus,  at  the 
beginning  of  the  vesico-uterine  fold.  Three  or  four  similar  sutures  are  placed 
between  this  point  and  the  uterine  end  of  the  ligament,  thus  bringing  a  double 
fold  over  to  the  side  of  the  uterus.  The  free  ligament  is  now  seized  an  inch  and 
a  half  farther  on  and  l^rought  to  a  point  just  above  and  internal  to  the  uterine 
end  of    the  round  ligament  and  fastened  with  a    chromicized-catgut  suture. 
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Three  or  fom*  similar  sutures  are  placed  between  this  and  the  first  suture  at  the 
vesico-uterine  fold,  thus  Imnging  two  more  broad-ligament  layers  over  to  the 
side  and  front  of  the  uterus.  A  fold  of  peritoneum  is  now  l^rought  from  the 
side  of  the  plication  and  is  sutured  to  the  uterus  with  fine  clu'omicized  sutures, 
placed  by  a  running  stitch.  This  continuous  sutm-e  should  include  only  enough 
peritoneum  to  render  it  taut,  and  the  bladder  should  be  carefully  avoided. 
Care  should  be  taken  not  to  include  the  entu'e  thickness  of  the  round  ligament 
in  any  of  the  rows  of  sutm'es. 

Ferguson-GiUiam  Operation. — Ferguson  di^ddes  the  round  ligaments  about 
6  centimetres  from  the  uterus,  and  sutm-es  the  proximal  or  uterine  end  to  the 
antei'ior  abdominal  wall,  perforating  the  aponeurotic  sheath,  the  rectus  muscle, 
and  the  peritoneum  on  each  side  of  the  median  line,  after  which  each  end  of  the 


F^G.  19.5. — Hif  Ferguson-Gilliain  Operation;    First  Step — Seizing  tlie  Round  Ligament. 


round  ligament  is  dra\^•n  through  the  abdominal  wall  and  sutured  to  the  apo- 
neurosis of  the  external  oblicjue.  This  operation  has  been  modified  by  Gilliam 
and  is  now  much  employed  under  the  name  of  the  Ferguson-Gilliam  operation, 
which  is  advocated  by  many  surgeons  of  wide  experience.  The  techniciue  in 
this  case  is  as  follows: — The  abdomen  is  opened  and,  after  the  other  uecessar}^ 
procedures  have  been  followed  out  in  the  pelvis,  a  long-blade  ha^mostat  is  shoved 
through  the  outer  edge  of  the  rectus  muscle,  as  close  to  the  inguinal  ring  as 
})racticable,  to  emerge  in  the  peritoneal  cavity,  2  or  3  centimetres  from  th?  outer 
side  of  the  median  line.  The  round  ligament  is  then  seized  and  j)ullcd  out 
thi'ough  the  rectus  muscle.  (Fig.  195.)  The  peritoneum  covering  the  lower 
part  of  the  abdominal  incision  is  now  closed,  and  the  loop  of  the  round 
ligament  is  joined  to  its  fellow  of  the  ojjposite  side  and  is  further  secured 
by  inclusion  in  the  running  stitch  which  joins  the  edges  of  the  di\dded  fascia 
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and  closes  the  abdominal  incision.  Various  modifications  of  this  operation 
have  been  proposed.  Thus,  the  round  ligaments  have  been  tied  together 
over  the  muscle  in  a  loose  double  knot  instead  of  being  sutured,  or  they  may 
be  brought  tlii'ough  the  fascia  instead  of  under  it,  as  proposed  by  Gilliam.  The 
ligaments,  instead  of  being  pulled  through  the  muscle,  may  be  anchored  imme- 
diately under  it,  as  proposed  by  Doleris  and  Richelot.  This  operation  has 
the  merit  of  simplicity,  and,  from  theoretical  consideration,  would  appear  as 
if  it  should  cause  no  complications  in  pregnancy  provided  the  uterus  does  not 
become  fixed  in  the  peritoneal  wound;  and  yet  the  operation,  up  to  the  present 
time,  has  not  been  sufficiently  tested  from  this  view-point.  Theoretical  ob- 
jection has  been  made  on  the  ground  that  it  divides  the  pelvic  cavity  into  tliree 
segments, — one  external  to  each  round  ligament  and  one  between  tiiem, — 


Fig.  196. — Simpson's  Operation  for  Retrodisplacement  of  the  Uteru.s. 


in  any  one  of  which  the  bowel  may  become  incarcerated.     This  has  led  others 
to  devise  retroperitoneal  shortening  of  the  round  ligament. 

Simpson's  Operation. — Simpson's  operation  (Fig.  196)  is  in  effect  a  modifica- 
tion of  the  Ferguson-Gilliam  operation.  It  is  designed  to  avoid  the  creation  of 
new  ligaments  in  the  abdomen,  by  passing  the  doubled-up  round  ligament  under 
the  peritoneal  covering  of  the  Inroad  ligament,  up  and  tlirough  the  internal  ring, 
instead  of  directly  upward  to  the  superimposed  abdominal  wall.  The  abdomen 
is  opened  in  the  usual  midline  incision,  and  the  sheath  of  the  recti  muscles  is 
separated  on  each  side  well  down  toward  the  pubes.  Whatever  abdominal 
complications,  other  than  the  uterine  displacement,  are  present,  are  then  cor- 
rected. The  first  step  of  the  operation  is  the  creation  of  a  double  loop  of  round 
ligament,  which  may  act  as  the  suspensory  band.  The  entire  round  ligament, 
from  the  uterine  cornua  to  the  internal  inguinal  ring,  is  roughly  divided  by  the 
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eye  into  three  equal  divisions,  and  the  part  where  the  inner  and  middle  thirds 
join  is  elevated  with  tissue  forceps  and  a  provisional  chromicized-gut  suture 
tied  around  it,  the  ends  being  left  uncut.  The  point  of  junction  of  the  middle 
and  outer  thirds  of  the  ligament  is  now  sutured  to  the  uterine  cornua,  thus 
leaving  a  doubled-up  loop  of  round  ligament,  5  or  6  centimetres  long,  attached 
to  the  uterus.  At  the  end  of  this  loop  is  the  provisional  ligature  with  uncut 
ends.  The  abdominal  wall  is  next  elevated  rather  than  retracted,  and  the 
rectus  fascia  is  freed  from  the  muscle  down  to  the  region  of  the  internal  inguinal 
ring,  when  an  aneurysm  needle  is  passed  between  the  rectus  and  its  fascia, 
tlii-ough  the  outer  edge  of  the  muscle,  through  the  ring,  and  back  under  the 
peritoneum  of  the  anterior  l^roatl  ligament  to  a  point  at  its  crest  near  the  uter- 
ine cornu.  The  peritoneum  at  this  point  is  opened  to  admit  the  passage  of 
the  douljletl-up  ligament,  the  needle  is  tln-eaded  with  the  provisional  suture, 


Fig.  197. — Webster's  Operation.     Tlie  picture  is  intended  to  illustrate  the  method  of  drawing 
the  round  liganient  through  the  broad  ligament. 


and  the  round  ligament  is  thus  led  back  into  the  abdominal  incision.  (Fig.  196.) 
It  may  be  necessary  to  strip  the  peritoneum  from  the  doubled-up  loop  to  permit 
its  retraction.  The  peritoneal  punctures  are  then  closed,  the  round  ligament  is 
sutured  to  the  rectus  fascia  and  muscle,  and  the  incision  is  closed  in  the  usual 
manner.  This  operation  has  much  to  commend  it,  but  has  not  been  tested 
from  the  view-])oint  of  pregnancy. 

Barrett  makes  a  median  inci.sion,  di-aws  (>ach  round  ligament  through  the 
opening  into  the  peritoneum  at  the  interior  ring,  and  stitches  it  to  the  inner 
surface  of  the  aponeurosis  in  front  of  the  rectus  muscle.  C.  H.  Mayo's  opera- 
tion is  very  similar. 

Webster's  Operation. — Webster,  in  1901,  described  his  method  of  shortening 
the  round  ligaments  by  stitching  them  to  the  posterioi-  wall  of  the  uterus.  He 
operates  through  the  abdominal  inci.sion  and  first  corrects  any  pathological 
conchtions  which  are  present.     The  uterine  fundus  is  tlien  raised  and  held  toward 
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the  ]3ubes  by  the  tenaculum.  A  long  forceps  is  now  pressed  against  the  broad 
ligament  on  one  side,  close  to  the  uterus,  immediately  under  the  utero-ovarian 
hgament,  and  is  pushed  forward  and  through  it,  emerging  just  above  the  broad 
Ugament  and  thus  causing  the  round  ligament  to  lie  doubled  on  the  back  of  the 
uterus.  (Fig.  197.)  The  surface  of  the  latter  organ  is  scratched  with  the  point 
of  a  knife  at  a  spot  adjacent  to  the  attachment  of  the  utero-ovarian  ligaments, 
and  the  round  ligament  is  then  spread  OA'er  this  area  and  attached  to  it  with  a 
linen  suture.  The  smooth  peritoneal  surface  of  the  flattened  ligament  remains 
superficial.  The  other  round  hgament  is  then  similarh'  dealt  with,  so  that  the 
two  loo])s  come  in  contact  in  the  median  line.  The  opening  of  the  Inroad  liga- 
ment is  now  carefully  closed,  and  care  is  taken  to  cover  the  raw  surfaces  with 
the  peritoneal  mesentery  of  the  flattened  ligaments.  (Fig.  198.)  As  a  result  of 
this  procechu'e  the  uterus  is  slung  between  the  round  hgaments,  shortened  by 
theii"  partial  transplantation  to  the  back  of  the  organ.  The  ovaries  are  well 
elevated. 

When  the  operation  is  accompanied  by  the  removal  of  the  tube  and  ovary 


Fig.  198. — Webster's  Operation  Completed. 


on  one  side,  the  broad  ligament  should  be  di^dded  somewhat  vertically,  and 
the  round  ligament  doubled  back  over  the  former,  so  that  it  may  be  stitched  to 
the  posterior  surface  of  the  uterus,  as  already  indicated.  If  bilateral  removal 
of  the  appendages  is  carried  out  this  method  is  employed  on  both  sides  and 
perforation  of  the  broad  ligaments  is,  therefore,  unnecessary.  Great  care  should 
be  given  to  the  covering  of  all  raw  sm-faces  formed  in  the  removal  of  diseased 
parts. 

AVebster  does  not  recommend  this  operation  in  cases  where  the  outer  portions 
of  the  round  ligaments  are  noticeabh'  thin.  In  1903  Baldy  proposed  to  modify 
this  method  by  cutting  the  round  ligaments,  cbawing  them  through  the  broad 
ligament,  and  then  stitching  them  to  the  back  of  the  uterus.  This  plan  differs 
from  the  Webster  method  only  in  one  respect,  \dz.,  that  Baldy  cuts  the  ligaments 
and  does  not  double  them  thi'ough.  This  method  can  be  performed  readily 
tlirough  the  vaginal  incision,  although  we  question  the  advisability.  Webster's 
operation  has  not  yet  caused  serious  difficulties  in  pregnancy,  although  the 
series  of  reported  pregnancies  is  not  great.  It  is  the  operation  of  choice  when 
the  ovaries  are  prolapsed. 

For  more  than   a  decade   one    of  us    has   recognized  and    taught  that    in 
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retroversion  the  attachment  of  the  round  hgament  gradually  slides  toward  the 
cervix  so  that  the  dome  of  the  fundus  extends  an  inch  or  more  above  the  level 
of  the  ligamental  attachments,  thus  diminishing  the  leverage  power  of  the 
ligament  in  holding  the  uterine  fundus  up.  Any  operation  which  simply  shortens 
the  ligaments  does  not  restore  the  normal  leverage  power.  We  operate  by 
picking  up  the  round  ligament  one  inch  and  a  half  from  the  cornu.  folding  it 
over  the  highest  point  of  the  fundus  dome,  and  suturing  it  with  catgut  to  the 
dome  half  an  inch  behind  the  intertul)al  line.  The  other  ligament  is  treated 
similarly;  it  holds  the  uterus  forward  for  ten  years  at  least. 

(2)  Operations  for  Suspending  the  Uterus  from  the  Abdominal  Wall.— 
Olshausen  in  Berlin  and  Kelly  in  Baltimore,  in  1886,  independenth-  reported 
operations  for  the  establishment  of  fibrous  bands  between  the  uterine  fundus 


Fig.  199. — The  Technique  of  \'entral  Su^^pen.siun. 


and  the  anterior  abdominal  wall.  Kelly's  first  operation  was  performed  April 
25th,  1885,  and  at  once  became  most  popular,  owing  to  the  ease  with  which  it  is 
performed.  The  abdomen  is  opened  in  the  midline  and  the  various  pathological 
conditions  in  the  pehds  are  corrected  before  suspension  is  attempted,  and 
the  vaginal  outlet  is  repaired,  if  necessary,  in  a  preceding  step  of  the  oper- 
ation. The  uterine  fundus  is  then  brought  forward  and  two  silk  sutm'es 
are  introduced  tlirough  the  posterior  fundus,  each  suture  starting  from  the 
outer  surface  of  the  peritoneum  and  emerging  froni  it  to  pass  through  the  fundus, 
when  it  is  continued  into  the  peritoneum  on  the  opposite  side,  .so  that  the  knot 
will  be  tied  between  the  parietal  peritoneum  and  the  uterus.  This  suture  should 
be  placed  at  the  lower  angle  of  the  wound  and  but  a  short  distance  above  the 
symphysis.  (Fig.  199.)  The  incision  is  then  closed.  It  is  not  intended  that  the 
uterus  be  fixed  to  the  abdominal  wall,  but  mereh'  suspended  from  it  by  the  peri- 
toneum.    Consequently,  as  the  uterus  sinks  down  into  the  abdomen  under  the 


SURGERY  OF  THE   UTERUS  AND   ITS  LIGAMENTS.  483 

forces  of  gravity  and  intra-abdominal  pressure,  there  is  created,  in  the  course 
of  a  few  months,  a  suspensoj-y  hgament.  On  this  account  many  claim  that  the 
operation  is  defective,  as  the  ligament  may  stretch  and  allow  the  organ  to  return 
to  its  former  position.  Yet  it  must  be  remembered  that  gra\dty  and  intra- 
abdominal pressm-e  will  maintain  the  uterus  in  a  forward  position,  if  the  accessory 
ligaments  are  sufficiently  tense  to  prevent  it  falling  backward  past  the  upright 
position,  and  if  the  pelvic  floor  is  of  normal  strength.  There  is  no  doubt  that 
many  faihu'es  have  occurred  because  pessaries  have  not  been  used  temporarily 
to  augment  the  effect  of  the  operation.  These  should  be  worn  for  six  months 
after  the  operation,  and  failure  to  do  so  has  caused  many  bad  results.  The 
operation  is  not  advisable  in  case  there  is  considerable  tendency  to  prolapse,  as 
the  ligament  will  elongate  beyond  a  point  of  usefulness.  In  such  cases,  if  the 
woman  is  capable  of  bearing  children,  one  of  the  intra-abdominal  round-liga- 
ment operations  offers  more  hope  of  cure. 

In  general,  the  results  have  been  good,  although  there  are  about  five  per  cent 
of  recorded  failures  or  recm'rences.  Yet,  in  presenting  the  objections  to  this 
operation,  it  is  only  fan*  to  say  that  it  has  been  more  thoroughly  tested  than 
any  other  method  for  the  correction  of  retrochsplacements,  possibly  more  than 
all  others  combined.  All  of  the  objections  to  it  are  known,  while  we  have  much 
to  learn  of  the  remote  effects  of  the  intra-abdominal  round-ligament  operations, 
which  appeal  more  strongly  to  us.  These  have  not  been  thoroughly  tested,  as 
they  have  not  been  performed  in  anything  like  the  same  numl:)er  of  cases  as  the 
ventral  suspensions.  The  opponents  of  ventral  suspension  rightly  claim  that 
the  uterus  is  elevated  from  the  pelvis  and  thus  becomes  what  it  was  not  intended 
for  in  the  adult  resting  stage — an  abdominal  organ.  Yet  w^e  have  already 
indicated  that  if  the  operation  is  correctly  performed  the  uterus  will  not  remain 
fixed  to  the  abdominal  wall.  Theoretically,  there  is  more  to  fear  from  the 
creation  of  new  ligaments  in  the  abdominal  ca\'ity;  the  uterus  is  fastened  to 
the  abdominal  peritoneimi  l^y  two  sutm-es,  and  consequently,  as  the  organ  sinks 
back,  there  may  result  two  ligamentous  bands,  between  which  a  loop  of  intestine 
may  be  caught,  mth  the  consequent  complication  of  late  intestinal  obstruction. 
Thus  Lynch,  in  1903,  collected  ten  such  cases  at  a  time  when  the  operation  had 
been  performed  doubtless  many  thousand  times.  Ventral  suspension  has  re- 
ceived its  greatest  setback  on  account  of  serious  complications  which  have  re- 
sulted in  subsequent  pregnancies.  The  difficulty  has  been  in  limiting  the  amount 
of  adhesions.  The  mere  passage  of  the  needle  tlu'ough  a  lai"ge  Ijogg}'  uterus  may 
produce  hemorrhage  sufficient  to  cause  fixation  rather  than  suspension.  The 
majority  of  cases  which  are  operated  upon  for  retroversion  or  flexion  present 
other  pathological  conchtions  and  necessitate  other  operations  which  are  per- 
formed at  the  same  time,  frequently  with  the  production  of  raw  areas  which 
may  make  it  impossible  to  determine  at  the  time  the  amount  of  fixation  which 
will  result.  If  fixation  ensues  and  is  followed  by  pregnancy,  the  uterus  may 
be  prevented  from  rising  into  the  upper  abdominal  ca\'ity,  and  serious  complica- 
tions may  result.  These  approximate  five  per  cent  of  all  cases,  with  two  per 
cent  maternal  mortality  for  cases  of  pregnancy  thus  far  collected.     Moreover, 
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the  results  in  the  comi)Hc'ated  cases  have  been  extremely  bad.  as  has  been 
shown  by  Lynch,  who,  in  1903,  collected  from  the  literature  tv.enty-one  cases 
in  which  Csesarean  section  was  done,  with  a  mortality  of  thirty-eight  per  cent 
for  the  mother  and  forty-five  per  cent  for  the  child,  even  though  several  of  the 
primary  operations  had  been  only  intended  for  suspensions.  Other  observers 
recently  have  nearly  doubled  this  list.  The  claim  of  Holden  that  no  serious 
dystocia  has  resulted  from  any  case  operated  upon  in  Kelly's  clinic  in  Baltimore 
is  somewhat  vitiated  by  the  fact  that  one  of  us  had  observed  such  a  case  which 
was  operated  upon  in  Kelly's  clinic,  previous  to  the  time  of  his  report.     For 
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Fig.  200. — Ventrofixation,  Applicable  to  Cases  with  Marked  Uterine  Descent,  after  tlie  Patient 
has  been  Sterilized.     (From  Doederlein  iind  Kroenij;,  "Operat.  G>maekol.."  Leipzig.  100.5.) 


these  reasons  many  l^elieve  that  the  field  for  ^•entral  suspension  is  far  more 
limited  than  is  generally  supposed,  and  some  claim  that  it  should  not  be  per- 
formed if  pregnancy  can  occur.  Franklin  Martin  performs  ventral  suspension 
b}'  attaching  to  the  uterus  a  strip  of  ])eritoneum  one  centimetre  wide,  which 
is  turned  down  from  the  abdominal  ^^"all. 

\Vntro-fixation  may  be  performed  if  the  woman  is  rendered  or  is  incapable  of 
becoming  pregnant.  In  this  operation  the  silk  or  clii'omicizcd  catgut  sutures  may 
include  the  recti  muscles  in  which  the  knot  is  bm'ied,  although  a  better  technique 
is  obtained  by  suturing  the  peritoneum  to  a  wide  area  of  the  previously  scaiTed 
fundus,  which  is  then  included  in  the  closure  of  the  abdominal  muscles.    (Fig.  200.) 
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(3)  Operations  for  Fixing  the  Uterus  to  the  Vaginal  Wall. — Various  methods 
of  fixing'  the  uterus  through  the  ^'aginul  incision  have  been  introduced,  but  tli-ey 
have  been  followed  with  such  grave  results,  in  case  of  ensuing  pregnancy,  that 
they  are  no  longer  attempted  in  women  capable  of  becoming  pregnant.  For- 
merly the  operation  enjoyed  wide  usage  in  cases  of  retroversion,  but  now  it  is 
performed  only  in  certain  cases  of  prolapse.  It  is  sufficient,  therefore,  to  de- 
scribe the  following  method: — The  patient  is  placed  in  the  lithotomy  position, 
the  cervix  is  drawn  down,  and  the  anterior  vaginal  wall  is  tlivided  mesially  in 
its  upper  three-fourths.     The  base  of  the  bladder  is  separated  both  from  the 


(inficn'rn  ur.  ext. 


For  ho  vaa.  iif. 


Fig.  201. — Vaginal  Fixation.  Tlie  uterus  lias  been  inverted  underneath  tlie  bladder  wall.  The 
closure  of  the  anterior  vaginal  wall  is  the  next  and  final  step  of  the  operation.  (From  Doederlein  und 
Kroenig,  "Opcrat.  Gynaekol.,"  Leipzig,  190.5.) 

vaginal  wall  and  from  the  cervix.  The  peritoneal  fold  from  the  bladder  to  the 
cer\ix  is  then  pushed  up  as  high  as  possible  and  the  cervix  is  pulled  down  with 
a  tenaculum.  The  cervix  is  now  pushed  well  back  and  large  catgut  sutures 
are  passed  through  the  edge  of  the  vaginal  incision,  tlii'ough  the  cellular  tissue 
l)etween  the  cervix  and  the  bladder,  and  through  the  surface  of  the  uterus  be- 
low the  peritoneum.  (Fig.  201.)  The  remaining  ununited  edges  of  the  wound 
are  then  closed  with  continuous  catgut. 

(4)  Shortening  of  the  Utero-Sacral  Ligaments. — This  procedure  has  been 
attemjited  for  many  years  and  is  extremely  heli)ful  as  an  adjunct  to  other 
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operative  methods  in  the  treatment  of  marked  retrodisplacements,  yet  recent 
results  indicate  that  it  is  not  of  great  vahie  when  performed  alone.  In  1893 
Froemmel  proposed  a  shortening  of  the  utero-sacral  ligaments  by  the  abdominal 
route,  and  in  1888  Byford  reported  two  cases  in  which  the  ligaments  were  short- 
ened tlii'ough  the  vagina.  Since  then  it  has  been  adopted  b}-  very  many  sm- 
geoiLs.  It  has  been  extensively  employed  at  the  same  sitting  with  ventral 
suspension,  when  it  is  of  great  value. 

The  operation  may  be  done  either  after  abdominal  or  after  vaginal  section. 
If  the  ojx^ration  is  carried  out  by  the  vaginal  route  the  patient  should  be  in 
the  lithotomy  position.  Bovee  described  it  as  follows: — An  anterior-j^osterior 
incision  is  made  through  all  the  structures  of  the  posterior  vaginal  fornix,  except 
the  peritoneum.     Careful   section  of  the  peritoneum  exposes   the  ligaments. 


Fig.  202. — Intra-Abdominal  Shortening  of  the  Utero-Sacral  Ligaments.      (Original.) 


These  are  grasped  one  at  a  time  with  a  forceps,  midway  between  the  extreme 
points  to  be  united,  and  by  lessening  the  traction  on  the  cer\'ix  the  folds  of  the 
ligament  are  lirought  into  the  vagina.  A  kangaroo-tendon  suture  is  then  passed 
through  one  ligament,  and  down  and  tlii'ough  the  posterior  poi'tion  of  the 
cervix  below  the  insertion  of  the  ligament.  The  other  ligament  is  treated  in 
a  similar  manner,  and  the  sutm'es  are  then  tied.  The  incision  in  the  vaginal 
fornix  is  closed  in  the  transverse  manner,  just  as  if  it  had  not  been  run  anterior- 
])osteriorly. 

When  the  operation  is  to  be  carried  out  by  the  abdominal  route  the  patient 
should  be  in  the  exaggerated  Trendelenburg  posture.  The  uterus  is  held  for- 
ward and  ujjward,  thus  putting  traction  upon  the  utero-sacral  ligaments  and 
bringing  them  more  prominently  into   view.     (Fig.   202.)     A  non-absorbable 
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suture  is  passed  from  without  inward  through  one  hgament,  about  2  centi- 
metres from  the  uterus,  and  then  at  the  same  distance  from  the  rectum  from 
within  outward.  This  suture,  when  tied,  will  give  the  necessary  amount  of 
shortening  in  the  average  case,  but  this  must  be  arranged  to  suit  the  particular 
case.  Other  sutures  must  be  employed  to  give  neat  approximation.  The 
operation  has  not  had  extensive  trial  as  an  entity,  and  is  best  employed  in 
connection  with  other  alxlominal  operations. 


III.   PROLAPSUS   UTERI    (PROCIDENTIA). 

When  the  uterus  is  displaced  downward  to  such  a  degree  that  the  cervix 
descends  to  or  beyond  the  vulva,  and  the  descent  is  accompanied  by  some 
degree  of  inversion  of  the  vagina,  the  condition  is  termed  prolapsus  uteri, 
or  "falling  of  the  womb."  Various  grades  of  downward  displacement,  vary- 
ing from  simple  descent  to  the  extreme  form  of  prolapse  in  which  the  uterus 
and  vagina,  together  with  a  considerable  portion  of  the  bladder,  lie  without 
the  vulva  (procidentia),  have  been  grouped  under  this  heading.  Properly  speak- 
ing the  term  "prolapse"  is  incorrectl}^  used,  as,  contrary  to  the  older  view,  the 
condition  is,  in  reality,  a  hernia  of  the  displaceahle  portion  of  the  pelvic  floor. 
This  is  most  clearly  seen  in  the  marked  forms  of  the  deformity;  and  anatomical 
studies  have  shown  that  the  same  fundamental  principles  govern  the  production 
of  the  various  types  and  degrees  of  displacement.  On  account  of  variations 
in  the  plan  of  treatment,  we  distinguish  between  partial  and  complete  prolapse. 

Frequency. — Prolapsus  uteri  is  almost  invariably  an  acquired  condition 
and  rarely  has  been  noted  as  a  congenital  defect.  It  is  extremely  rare  in  women 
who  have  never  been  pregnant.  It  is  rare  in  multiparous  women  who  are  in 
good  circumstances  and  lead  lives  of  comparative  freedom  from  hard  work. 
It  is  more  common  toward  the  fourth  and  fifth  decades  of  life,  possibly  on  ac- 
count of  the  normal  atrophy  of  the  tissues  of  the  genital  canal  and  the  rear- 
rangement of  the  fat.  The  accompanying  charts  from  Doederlein  and  Kroenig 
show  the  percentages  of  prolapsus  in  Doederlein's  material  in  Tuebingen, 
arranged  according  to  age  and  parity.  (Figs.  203  and  204.)  Prolapsus  cases 
formed  twelve  per  cent  of  the  total  material  of  the  clinic. 

Etiology. — In  order  properly  to  understand  the  production  of  prolapse, 
it  is  necessary  to  refer  to  certain  features  of  the  pelvic  floor.  The  pelvic  floor 
in  its  simplest  form  may  be  regarded  as  a  fascial  and  muscular  framework  in 
which  are  suspended  the  bladder,  vagina,  uterus,  and  rectum.  The  structure 
is  elastic  and  movable  and  varies  in  its  nature,  thickness,  and  shape,  inasmuch 
as  it  closes  the  irregularly  shaped  outlet  of  the  bony  pelvis.  For  the  most  part 
there  is  everywhere  a  well-developed  muscular  layer,  save  immediately  behind 
the  pubes  and  between  the  two  pubo-coccygeal  muscles.  Here  the  supports 
are  practically  tendinous  and  only  slightly  elastic.  The  area  is  termed  the 
urogenital  trigonum.  Upon  it  lies  the  bladder,  and  through  it  run  the  urethra 
and  vagina.     (Fig.  205.) 

The  inherent  weakness  of  the  pelvic  floor  is  due  to  the  fact  that  it  must 
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])ermit  of  the  complete  distention  of  the  vaginal  canal  in  childbirth.  The 
vagina  pierces  the  pelvic  floor  at  a  very  obtuse  angle,  so  that  the  force  of  intra- 
abdominal pressure  normally  falls  upon  it  at  right  angles  and  tends  to  close  the 
lumen.  The  structure  is  supported  by  fascial  and  muscular  attachments,  the 
most  important  of  which  are  lateral.     Its  fixation  is  assisted  by  its  relation  to 
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Fig.  203. — Chart  Showing  Age  Curve  in  Prolapsus  Uteri.     Complete  prolapse  is  indicated  by 
dotted  line.     (From  Doederlein  und  Kroenig,  "Operat.  Gynaekol.,"  Leipzig,  190.5.) 

the  m-etlii'a,  bladder,  and  rectum.  At  its  upper  end  it  is  attached  to  the  uterus. 
from  the  broad  su])port  of  whose  utero-sacral  ligament  it  gains  strength.  The 
orifice  is  held  forward  by  fascial  and  muscular  fibres  that  spring  from  the  poste- 
rior aspect  of  the  pubic  bones.  The  contraction  of  these  muscles  pulls  the  orifice 
forward  and  tends  to  close  it,  thus  rendering  the  direction  of  the  canal  more 
nearly  horizontal.  The  central  portion  of  the  pelvic  floor  is  the  perineal  body. 
Here  meet  several  important  structures  of  which  the  fascial  are  most  important. 
They  are:  the  anterior  and  the  posterior  layers  of  the  posterior  portion  of  the 
triangular  ligament,  the  rectovaginal  laj'ers  of  the  visceral  fascia,  the  anal 
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Fig.  204. — Chart  Showing  Prolapse  Cases  Arranged  according  to  the  Number  of  Labors.     (From 
Doederlein  und  Kroenig,  "Operat.  Gynaekol.,"  Leipzig,  1905.) 

fascia,  the  deep  su]jerflcial  fascia,  the  transvci-se  perinei  profundus  muscles, 
small  offshoots  from  the  levator  ani  nuiscles.  the  spliincter  vagina'  and  the 
si)hincter  ani  muscles. 

The  uterus  foi-ms  i)art  of  the  pelvic  floor.     It  is  suspended  by  the  vaginal 
and  bladder  attachments,  and  by  the  broatl  and  utero-sacral  ligaments,  which 
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tend  to  fix  the  cer\dx  and  offer  resistance  to  the  force  of  intra-abdominal  j)ress- 
ure.  These  connections  are  more  elastic  and  less  firmly  fixed  to  the  rest  of 
the  floor  and  to  the  bony  wall  of  the  pelvis,  than  the  supports  of  the  vagina, 
bladder,  or  rectum.  This  defect,  however,  is  normally  compensated  for  by  the 
position  of  the  uterus.  The  long  axis  of  the  normally  anteflexed  and  ante- 
verted  uterus  is  at  right  angles  to  that  of  the  vagina.  The  fundus  lies  close  to 
the  partially  empty  bladder.  Increase  of  intra-abdominal  pressure  tends, 
therefore,  to  drive  the  fundus  down  upon  the  bladder  and  vagina  and  increase 
the  anteversion,  and  thus  preserves  the  angle  between  the  long  axis  of  the  uterus 


M.c. 


Fig.  205. — Musculature  of  Pelvic  Floor  as  Seen  from  Above.  (From  llalban  und  Tandler,  "Ana- 
tomie  und  Aetiologie  der  Genital-Prolapse  beim  Weibe,"  Wien,  1907.)  A.t.,  Arcus  tendineus;  Co.,  can- 
alis  obturatorius;  L.p.,  levator  muscles;  L.s.,  margin  of  pubococcygeus ;  M.c,  coccygeal  muscles; 
-l/.o.,  obturator  internus  muscles;   /?,  rectum;   C7,  urethra;    Fn.,  vagina. 


and  vagina.  (Fig.  206.)  On  the  contrary,  the  Jong  axes  of  the  uterus  and 
vagina  tend  to  coincide  when  the  uterus  is  retroverted,  so  that  increase  of 
intra-abdominal  pressure  is  apt  to  drive  the  uterus  down  tlirough  the  vaginal 
canal  with  inversion  of  the  upper  poi'tion  of  the  latter.  (Fig.  207.)  The  prob- 
lem of  prolapse  is,  therefore,  more  or  less  intimately  concerned  with  the  strength 
of  the  supports  of  the  urogenital  trigonum. 

The  causes  of  prolapse  are  predisposing  and  exciting.     The  exciting  factor 
is  the  increase  of  intra-abdominal  pressure.     This  is  due  to  various  causes, 
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yet  it  is  most  commonly  due  to  the  strain  of  muscular  work,  involving  lifting, 
carryino-,  etc.  Chronic  coughing  may  cause  it,  as  can  constriction  of  the  abdom- 
inal wall  by  tight  clothing.  It  may  be  due  to  that  form  of  pelvic  deformity  which 
is  associated  with  diminution  of  the  normal  angle  of  the  pelvic  inlet,  which  thus 
allows  intra-abdominal  pressm-e  to  act  more  directly  on  the  floor. 

The  cliief  predisposing  factor  in  prolapse  is  the  rupture  of  important  parts 
of  the  fascial  and  muscular  framework  of  the  pelvic  floor.  Pregnancy  and 
labor  are  usually  responsible.  Under  the  influence  of  pregnancy,  the  floor 
softens  and  is  dis]:)laced  somewhat  downward  by  the  increased  intra-abdominal 
pressm-e.  Actual  rupture  almost  invariably  occurs  during  labor.  The  ruptm-e 
may  be  at  various  parts  of  the  floor,  and  is  of  varying  importance.  Of  great 
importance,  however,  is  the  injury  to  the  fascite  and  muscles  which  surround  the 
lower  vagina  and  hold  its  outlet  forward  toward  the  pubic  bones,  thus  partially 


Fig.  206.  Fig.   207. 

Fig.  206. — Diagram  to  Show  the  Effect  of  Increased  Intra-abdominal  Pressure  when  the  Uterus 
is  Anteverted.  (From  Halban  und  Tandler,  ".\natomie  und  Aetiologie  der  Genital-Prolapse  beim 
Weibe,"  Wien,   1907.) 

Fig.  207. — Diagram  Showing  Effect  of  Increased  Intra-abdominal  Force  when  the  Uterus  is 
Retroverted,  the  Bladder  empty.  (From  Halban  und  Tandler,  "Anatomie  und  Aetiologie  der 
Genital-Prolapse    beim  W^eibe,"  Wien,  1907.) 

supporting  the  m'ogenital  trigonum.  These  structm'es  in  bii'th  are  invariably 
distended  to  what  appears  as  then-  bm-sting-point,  so  that  later  they  may  undergo 
incomplete  involution.  (Fig.  208.)  Frequently,  they  rupture,  thus  weakening 
the  anterior  segment  of  the  pelvic  floor.  Ruptm-e  may  occm-  subcutaneously 
and  without  external  sign,  yet  it  more  commonly  follows  extensive  injury  of 
the  perineum.  Rupture  of  one  portion  of  the  floor  is  apt  to  weaken  others  and 
disturb  the  fixation  of  some  of  the  bodies  suspended  l)y  it.  A  i)eh'ic  floor  thus 
weakened  is  commonly  followed  by  prolajjse  v/hen  it  is  subjected  to  a  more  or 
less  constant  strain  of  increased  intra-abdominal  pressure,  and  especially  when 
the  uterus  is  retroverted.  The  outlet  of  the  pelvis  is  no  longer  closed;  the 
perineum  and  rectum  drop  downward  and  backward;  the  vaginal  canal  no 
longer  runs  at  right  angles  to  the  direction  of  the  intra-abdominal  pressure. 
The  long  axes  of  the  vagina  and  uterus  tend  to  coincide  when  the  uterus  is 
retroverted.     Therefore,  the  weakened  anterior  segment  of  the  floor  drops  down 
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under  straining  efforts  and  eventually  the  one  or  the  other  of  the  vaginal  walls 
rolls  out  with  resultant  prolapse  of  the  pelvic  contents. 

Owing  to  the  variations  in  the  mode  of  life  of  different  patients,  the  rupture 
of  the  supporting  structures  of  the  pelvic  floor  is  not  always  followed  by  prolapse. 
In  women  who  undergo  little  physical  exertion,  such  defects  may  exist  for  a 
long  while  without  prolapse,  especially  if  the  uterus  is  normally  anteverted  and 
involuted.  Given  conditions  of  hard  work,  and  prolapse  will  result,  as  the 
floor  is  not  sufficiently  strong  to  resist  the  strain  of  increased  intra-abdominal 
pressure.     Prolapse,  therefore,  is  more  common  among  the  poor. 

Congenital  defects  of  the  pelvic  floor  may  supply  the  predisposing  factors 


Fig.  208. — The    Drawing    Shows    Distention  of    Pelvic   Floor    during  Labor.      (From    E.   Bumin, 
"Grundri.ss  zum  Studiuni  der  Geburtshuelfo,"  Wiesbaden,  1903.) 

for  prolapse.  Prochownik  reports  a  most  interesting  case  in  which  congenital 
defect  had  been  present  for  twenty  years  without  symptoms.  Prolapse,  however, 
followed  a  few  months  of  hard  physical  labor. 

Increased  weight  of  the  uterus  from  the  presence  of  a  tumor  occasionally 
is  followed  by  prolapse.  There  is  frequently,  in  these  cases,  increased  pehdc 
circulation,  which  in  a  measure  causes  some  softening  and  relaxation  of  the 
supports  of  the  pelvic  floor.  Subinvolution  of  the  uterus  and  utero-sacral  and 
broad  ligaments  is  apt  to  cause  descent.  Prolapse,  however,  does  not  result 
unless  there  are  structm'al  defects  of  the  pelvic  floor. 

Varieties  of  Prolapse. — The  pelvic  floor  is  rarely  displaced  downward, 
as  a  whole,  and  the  more  freciuent  condition  described  as  prolapse  is  in  reality 
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a  hernia  of  the  urogenital  space.  All  cases  of  this  type  do  not  present  the  same 
findings.  Hernias  of  the  urogenital  space  differ  among  themselves  in  several 
respects,  and  may  be  classified  accordingly  as  the  apex  of  the  exciting  force 
(intra-abdominal  pressure)  was  chiefly  applied  anteriorly  or  posteriorly  to  the 
uterus.  When  the  brunt  of  the  downward  pressure  has  been  chiefly  directed 
against  the  vesico-uterine  space,  the  resulting  picture  varies  with  the  extent  of 
the  ])rolapse.  (Fig.  209.)  Cases  of  this  tyj^e  are  always  associated  with  cystocele. 
The  uterus,  in  incomplete  iwolapse,  is  retroverted  and  elongated,  and  the  elonga- 
tion ma}'  be  cervical  or  both  cer^•ical  and  uterine.  AVhen  the  uterus  is  com- 
pletely prolapsed  it  may  assume  either  the  anteverted  or  the  retroverted  position. 
Cystocele,  however,  may  exist  v.ithout  prolapse.     When  the  apex  of   the  dis- 


FiG.  209. — Total  Prolapse  of  Anterior.  Iiicoiniilete  Prolapse  of  Posterior  Wall  of  Vagina.  Partial 
prolapse  of  the  uterus  with  elongation  of  the  corpus  and  cervix  uteri.  Total  prolapse  of  the  bladder, 
with  cystocele.  (From  Halban  und  Tandler,  "  Anatomic  vuid  Aetiologie  der  Genital-Prolapse  beim 
Weibe,"  Wien,  1!)07.) 


placing  force  has  been  directed  chiefly  toward  the  recto-uterine  fossa,  the  uterus 
is  always  anteverted  and  anteposed.  No  cases  of  complete  prolapse  of  this 
type  have  yet  been  described.  The  uterus  is  elongated  as  a  whole,  or  in  the 
cervix  alone,  and  is  invariably  associated  with  prolapse  of  the  posterior  vaginal 
wall.  (Fig.  210.)  The  more  extensive  forms  also  present  cystocele,  yet  need 
not  necessarily  do  so. 

Mechani.sm. — In  the  common  type  of  prolapse,  in  which  the  apex  of  intra- 
abdominal ])ressure  has  been  directed  chiefly  against  the  vesico-uterine  space,  we 
note  the  following  points  of  interest  in  the  mechanism  of  the  condition.  If  we 
may  replace  the  prolapsed  parts,  beginning  first  with  the  posterior  vaginal  wall, 
then  with  the  uterus  and  the  i)osterior  vaginal  wall,  the  \ydrts  will  come  down  in 
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the  following  order,  as  the  patient  strains:— First,  apj^ears  the  anterior  wall  and, 
as  if  dragged  down  with  it,  the  uterus  and  posterior  vaginal  wall  also  come  into 
view,  the  cervix  following  the  axis  of  the  pehic  curve.  The  uterus  now  becomes 
more  and  more  displaced  backward  until,  at  the  vaginal  orifice,  it  lies  in  the 
axis  of  the  vagina.  The  posterior  vaginal  wall  forms  a  pouch,  with  a  depth  of 
one-half  of  its  own  length  behind  the  uterus.  Finally,  the  uterus  becomes 
displaced  outside  the  cer^'ix,  points  upward  and  forward,  and  the  posterior 
vaginal  wall  now  l)ecomes  completely  inverted.  On  vertical  section,  the  follow- 
ing conditions  would  be  found:  First,  almost  complete  extrusion  of  the  anterior 
part  of  the  floor,  the  upper  and  anterior  part  of  the  bladder  still  remaining 
behind  the  symphysis;  second,  complete  extrusion  of  th(^  uterus,  which  some- 


FiG.  210. — Slight  Inversion  of  the  Anterior  \'aginal  Wall.  Total  prolapse  at  the  posterior  vaginal 
wall.  Partial  prolapse  of  an  anteverted  uterus  with  elongated  cervix.  Hernia  of  Douglas'  cul-de-sac. 
Beginning  rectocele.  Xo  cystocele.  (From  Halban  und  Tandler,  "  Anatoniie  und  Aetiologie  der  Genital- 
Prolapse  beim  Weibe,"  Wien,  1907.") 


times  lies  with  the  fundus  below  the  level  of  the  anus;  third,  the  rectum  in 
position,  although  the  posterior  vaginal  wall  has  peeled  downward  from  its 
attachment  to  the  rectum,  as  far  as  that  portion  which  is  attached  immediately 
above  the  sphincter  aiii  muscles.  In  the  great  majority  of  cases,  the  explana- 
tion of  this  mechanism  is  the  following:  the  displacement  is  caused  by  the 
force  of  intra-abdominal  pressure  pushing  down  that  portion  of  the  pelvic 
floor  which  has  lost  its  supports.  This  part  consists  of  the  entire  displaceable 
portion  of  the  pelvic  floor,  together  with  the  uterus  and  appendages.  Thus, 
if  intra-abdominal  pressure  is  excessive,  the  following  sequence  of  protrusion 
at  the  vaginal  orifice  is  apparent:  first,  anterior  vaginal  wall  from  below  up; 
second,  the  cervix  uteri;  and,  third,  the  posterior  vaginal  wall  from  above 
downward.     The  cervix,  as  it  is  forced  down,  follows  the  pelvic  curve,   but 


494 


AMERICAN   PRACTICE  OF  SURGERY. 


constantly  changes  its  own  long  axis.  This  is  frequently  described  by  saving 
that  the  uterus  becomes  more  and  more  retroverted  in  its  downward  coui'se. 
The  real  fact  is  that,  as  the  anterior  portion  of  the  pelvic  floor  is  forced  down- 
ward, the  cervix  is  subjected  to  tension,  with  the  effect  of  tin-owing  the  fundus 
back  and  making  it  rest  on  the  adjacent  structures.  As  these,  in  a  general  man- 
ner, coincide  with  the  pelvic  curve,  the  uterus  thus  constantly  alters  its  axis  as  it 
descends.     As  a  result  of  tension  the  cervix  elongates. 

The  enlargement  of  the  uterus  is  not  piu^ely  cervcal,  but  may  affect  the 
whole  organ.     Probablv  this  is  a  conseciuence  of  the  prolapse  and  not  a  factor  in 
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Fig.  211. — The  Picture  Shows  the  Relation  of  the  Different  Organs  antl  Structures  to  one  another 
as  seen  when  one  looks  down  into  the  Pelvic  Cavity  in  a  Case  of  Prolapse.  The  uterus  is  not  visible. 
(From  Halban  und  Tandler,  "Anatomic  und  Aetiologie  der  Genital-Prolapse  beini  'Weibe,"  Wien, 
1907.) 

Pr.,  Promontory;  L.r.,  round  ligament;  L.s.o.,  infundibulo-pelvic  ligament;  H.s.,  hydrosalpinx; 
R,  rectum;    Uret.,  ureter;    Vr.,  urinary  bladder. 

its  production.  If  wo  view  a  completely  prolapsed  uterus  from  above,  looking 
thi'ough  the  pubic  brim,  it  can  be  seen  that  it  lies  at  the  bottom  of  a  depression 
the  sides  of  which  are  formed  by  the  broad  ligaments.  (Fig.  211.)  The  various 
parts  of  the  uterus  do  not  lie  in  the  same  horizontal  plane,  although  the  cervix 
lies  lowest.  It  is  thus  probable  that  the  venous  supply  of  the  uterus  is  inter- 
fered with,  as  a  result  of  whicli  there  is  venous  stasis,  which  cjuite  possibly 
accounts  for  the  increased  size  of  the  uterus  in  prolapse. 

Symptoms  of  Prolapse. — As  might  be  expected,  the  symptoms  may  vary 
greatly.  Common  y,  the  discomfort  caused  by  the  protrusion  and  excoriation 
of  the  parts  is  predominant.     The  patient  usually  complains  of  something 
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coming  down  in  fi'ont,  and  there  may  be  a  feeling  of  dragging  and  of  weight  in 
the  hmbs  and  pelvis  or  back.  Usually  there  is  frecjuency  of  micturition  on 
account  of  inability  completely  to  empty  the  bladder,  and  occasionally  there  is  in- 
continence on  account  of  the  traction  on  the  uretliral  sphincter  and  pressure 
on  the  bladder.  Symptoms  of  cystitis  and  stone  may  be  present.  Diarrhoea,  or 
difficulty  in  defecating,  may  exist.  Menorrhagia  is  often  present,  as  a  result 
of  associated  metritis  and  endometritis  and  venous  stasis.  Leucorrhnea  may 
arise  from  the  same  cause,  from  endocervicitis,  or  from  the  inflammation  or 
ulceration  of  the  vaginal  walls.  As  a  rule,  there  is  sterility,  l)ut  concej^tion  may 
occur  and  be  followed  by  much  discomfort  in  the  early  months  of  pregnancy. 
Complications  Associated  with  Prolapse.— We  have  noted,  above,  the 
increased  size  of  the  uterus;  and  possibly,  as  its  result,  there  may  be  endome- 
tritis or  endocervicitis.     The  prolapsed  vaginal  wall  loses  its  ruga^,  thickens,  and 


Fig.  212. — Procidentia  Uteri,  with  Hypertrophy  of  the  Cervix  and  Cervical  Ulceration.     (Original.) 


becomes  skin-like.  (Fig.  212.)  Frequently  the  cervix  is  infected  or  ulcerated. 
Cystitis  is  also  not  an  uncommon  accompaniment,  because  part  of  the  bladder 
is  prolapsed  below  the  level  of  the  m-etlira  and  is  rarely  emptied  completely.  It 
is  traumatized  between  the  symphysis  pubis  and  the  uterus  and  usually  becomes 
infected.  There  may  be  calculus  formations.  The  rectum  rareh"  presents 
complications.  Rectocele  is  rare  and  prolapse  of  the  rectum  is  very  uncommon. 
The  uterine  appendages  are  usually  displaced  downward.  Plastic  peritonitis 
may  develop  and  form  adhesions  in  the  hernial  sac  and  among  the  viscera,  ren- 
dering it  dangerous  to  reduce  the  hernia.  Thus,  Simpson  has  reported  such 
a  case  which  ended  fatally. 

Physical  Signs  in  Prolapse. — It  is  evident  that  many  different  conditions 
may  be  found,  varying  in  accordance  with  the  degree  of  prolapse.  If  the 
condition  be  partial  there  may  be  nothing  more  than  the  descent,  sometimes 
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termed  the  first  stage  of  prolapse.  When  the  uterus  is  retroverted,  which  is 
the  rule,  or  retroflexed,  it  usually  occupies  a  lower  plane  than  normal.  The 
lower  part  of  the  anterior  vaginal  wall  bulges  downward  when  the  patient  is 
in  the  erect  position,  when  she  coughs  or  strains.  The  cervix  lies  lower  than 
noi-mal  and  may  cause  the  posterior  fornix  to  appear  unusually  deep.  The 
uterus  is  enlai'ged  and  lies  with  its  long  axis  in  line  with  the  vagina. 

The  true  hernial  nature  of  the  affection  is  readily  understood  in  cases  of 
complete  prolapse.  The  hernial  sac  is  the  peritoneum.  Its  boundaries  are  the 
pubes.  the  anterior  rectal  wall,  the  obturator  internus,  and  the  levator  ani  mus- 
cles. Its  coverings  are  the  bladder  and  the  anterior  and  posterior  vaginal  walls, 
and  its  floor  is  the  uterus.  In  the  sac  are  the  intestines.  After  replacement, 
l)rolapse  recm's  when  the  patient  rises,  coughs,  or  bears  down.  The  uterus 
may  be  considerably  enlarged,  and  the  vaginal  walls  hypertrophied.  ulcerated, 
or  excoriated.  The  position  of  the  bladder  may  be  distinguished  by  passing 
into  it  a  catheter.     A  rectocele  may  be  palpated  tlirough  the  rectum. 

Differential  Diagnosis. — Usually  there  is  little  difficulty  in  making  the 
diagnosis  unless  there  is  marked  erosion  of  the  uterus  as  well  as  some  confusion 
of  landmarks.  Then  the  condition  ma}^  l^e  confounded  with  inversion  of  the 
uterus,  or  with  a  uterine  tumor  projecting  from  the  cer\'ical  cavity.  The  in- 
complete varieties  must  be  differentiated  from  hypertrophy  of  the  cer^-ix, 
cystocele,  and  rectocele. 

Prognosis. — When  once  a  prolapse  is  established  there  is  no  more  tendency 
to  spontaneous  recovery  than  that  noted  in  inguinal  hernia  in  men.  The  prolapse, 
however,  may  be  markedl}^  modified  b}'  pregnancy.  During  the  first  thi-ee 
months  the  uterus  tends  to  sink  lower  and  lower,  and  abortion  may  occur. 
If  the  position  of  the  prolapsed  parts,  however,  has  been  restored  and  held  in 
place  by  a  pessary,  the  uterus,  as  it  increases  in  size,  ascends  above  the  pehic 
brim,  and  then,  during  the  rest  of  the  pregnancy,  it  shows  no  more  tendency 
to  prolapse.  After  delivery,  however,  the  prolapse  is  usually  found  to  be 
greater  than  it  was  before  the  pregnancy.  The  menopause  also  exerts  certain 
modifications  upon  the  condition.  The  parts  generally  undergo  a  degree  of 
atrophy,  although  the  enlarged  size  of  the  cer^dx  remains  in  the  majority  of 
cases.  There  may  be  some  relief  in  symptoms.  Often,  however,  the  prolapse 
becomes  more  marked. 

Treatment. — Prophylaxis  is  most  important.  Labor  should  be  carefulh' 
conducted,  and  lacerations  of  the  vaginal  mucosa  and  deep  muscular  separations 
of  the  perineum  should  be  repaired  as  early  as  possible.  After  labor  the  patient 
should  not  be  allowed  to  rise  from  bed  until  normal  involution  is  quite  advanced. 
Tight  abdominal  binders  should  not  be  emplo^'ed.  The  woman  should  not 
go  up  and  down  stairs,  nor  ado})t  a  mode  of  life  wliich  will  cause  a  sudden  in- 
crease in  intra-abdoiuinal  tension,  until  at  least  five  weeks  post  partum  have 
elapsed.  The  actual  treatment  of  the  condition,  however,  resolves  itself  into, 
first,  treatment  by  pessaries  or  tampons  and,  second,  operation. 

Treatment  by  Pessaries. — When  the  prolapse  is  slight  and  the  anterior  vaginal 
wall  protrudes  only  a  little,  an  Albert  Smith  or  a  Hodge  pessary  (Fig.  189)  may 
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be  useful,  with  or  without  the  transvei'se  bar.  If  there  has  been  an  extensive 
ruptiu-e  of  the  deep  fascia  of  the  vagina,  these  instruments  will  not  be  retained 
and  a  ring  pessary  should  be  tried.  This  is  best  of  hard  India  rubber,  bent  in 
the  shape  of  a  doughnut,  with  a  small  core  and  large  thick  sides.  It  is  apparent 
at  once  that  this  method  depends  for  success  upon  the  distention  of  the  upper 
vaginal  wall  to  such  a  further  extent  that  its  inversion  cannot  take  place.  Ro- 
tation of  the  ring  often  allows  it  to  escape;  this  can  be  avoitled  1)}'  fixing  a  hard 
ruliber  tripod  to  its  lower  margin;  it  then  becomes  the  best  type  of  support. 
(Fig.  213.)  Other  types  of  pessaries  have  been  recommended,  usually  of  the 
ring,  ball,  or  Zwanck  type. 

In  some  cases  of  procidentia  there  ma}'  be  so  much  congestion  and  oedema 
of  the  parts  that  it  is  necessary  to  i)ut  the  patient  at  rest  for  a  few  days  and 
take  measures  to  restore  the  venous  circulation.     Infrequentlv  a  tumor  or  some 
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Fig.  213. — Tripod  Ring  Stem  Pessary,  for  Prolapsus  and  Procidontia.      (After  Martin,  Berlin.) 

other  intrapelvic  condition  may  prevent  replacement.  Alum  injections  (one 
drachm  to  the  pint)  and  applications  of  boracic  acid  and  zinc  oxide  to  the  raw 
surfaces  are  mdicated  for  the  relief  of  congestion  and  excoriation.  In  cases 
of  marked  prolapse  of  old  standing,  no  pessary,  except  the  tripod  ring  (Fig. 
213),  will  stay  in  the  vagina  unless  it  is  held  in  place  by  supporting  bands. 
Operation  alone  will  cure  these  cases.  When  operation  is  refused,  a  cup  pessary 
attached  to  an  abdominal  or  T-binder  should  be  tried,  if  there  is  no  excoriation 
of  the  cervical  tissue  which  would  contra-indicate  the  employment  of  tliis 
method.  If  the  patient  has  passed  the  menopause,  periodic  packing  of  the 
vagina  with  gauze  or  oakum  should  l;)e  tried;  and  this,  if  thoroughly  done, 
may  hold  it  up  for  several  days. 

Operative  Treatment. — In  recent  times  the  employment  of  pessaries  in  the 
treatment  of  advanced  prolapse  has  been  superseded  by  operative  measures, 
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for  the  reason  that  the  condition  does  not  permit  of  spontaneous  recovery,  but 
tends  to  become  aggravated  with  advancing  years.  Moreover,  treatment  by 
mechanical  means,  as  b}'  pessaries  or  tampons,  is  in  no  sense  curative;  it  depends 
upon  putting  the  vaginal  tissue  upon  the  stretch  and  thus  supporting  the  uterus. 
It  is  safe,  therefoi-e,  to  assume  that,  after  a  number  of  years  of  such  treatment, 
many  cases  will  outliA'e  the  usefulness  of  the  method.  Surgical  interference,  on 
the  contrary,  is  curative  and  is  attended  with  comparativeh'  little  risk  in  the 
hands  of  skilled  men,  even  though  the  patient  be  well  advanced  in  years. 
Trained  men  frequently  operate  without  anaesthesia,  or  under  local  aniesthesia, 
thus  avoiding  the  risk  of  a  general  anaesthetic . 

Operative  treatment  is  divided  into  two  classes,  conservative  and  radical, 


Fig.  214. — Tlie  Murphy  Operation;    First  Step.      The  drawing  ^liows  the  Hue  of  the  seniihmar 
incision,  six  inches  in  k-ngth  and  about  one  incli  above  tlie  symphysis  pubis.       (i  )riginal. ) 


according  as  the  uterus  is  allowed  to  remain  or  is  removed.  Conservative 
o])erations  are  applicable  generally  in  cases  of  incomplete  prolapse,  while  the 
radical  procedures  are  usuall}'  reserved  for  complete  procidentias,  unless  there 
is  some  indication  for  extirpation,  such  as  is  afforded  by  ulceration,  etc.  Both 
o|)erations  are  suj)plemented  by  procedures  which  restore  the  pelvic  floor  and 
narrow  the  lumen  of  the  vagina. 

Conservative  Operations.^The  operative  treatment  which  up  to  recent 
times  has  enjoyed  the  greatest  vogue  consists  in  fixing  the  uterus  to  the  abdominal 
wall  after  a  preliminary  curettage,  amputation  of  the  cer\dx,  and  resection  of 
the  anterior  and  ])osterior  vaginal  walls.  (Fig.  200.)  As  we  have  already  in- 
dicated, fixation  of  the  uterus  should  not  be  done  u]wn  a  M'oman  callable  of 
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becoming  pregnant.  Therefore,  as  a  preliminary  step  in  the  operation  on 
women  who  have  not  passed  the  menopause,  the  tubes  should  either  be  re- 
sected or  a  wedge-shaped  portion  should  be  removed.  If  this  is  not  done  and 
if  sutures  are  tied  about  the  tubes,  the  lumen  of  the  tubes  may  later  be  re- 
stored and  pregnancy  result.  Zweifel,  a  number  of  years  ago.  reported  a 
most  interesting  case  in  this  connection. 

A  woman  presenting  pelvic  indications  for  Cesarean  section  was  operated 
on  1^'  the  Saenger  method.  After  the  removal  of  the  child,  the  tulles  were  tied 
off  with  silk  ligatures,  thus  completing,  as  was  supposed  at  the  time,  the  process 
of  sterilization.      Much  to  Zweifel's  surprise,  a  year  or  two  later,  she  presented 


Fig.  215. — The  Murphy  Operation;    Second  Step.     The  drawing  shows  tlie  skin  and  fat  divided 
down  to  the  aponeurosis  of  the  recti.     (Original.) 

herself  in  early  pregnancy.  AVhen  she  arrived  at  term.  CiEsarean  section  was 
again  performed  and  the  tubes  were  removed.  Microscopic  examination  showed 
that  the  sutures  could  not  be  located  in  the  scar  and  that  the  lumen  of  the  tubes 
had  become  patent.  Following  this  case  a  series  of  experimental  researches 
upon  the  integrity  of  the  tubes  following  their  ligation  was  carried  out  upon  rab- 
l^its  and  other  laboratory  animals,  and  it  was  found  in  each  instance  that  the 
ligature  became  absorbed  and  that  the  integrity  of  the  lumen  was  restored  by 
nature. 

Therefore,  if  the  tubes  are  to  remain,  a  wedge-shaped  area  should  be  re- 
moved from  the  cornua  and  the  gap  should  be  closed  over  by  plastic  suttu-es; 
the  ligated  end  of  the  tube  should  be  buried  in  the  broad  ligament. 
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The  study  of  chronic  cases  has  shown  that  the  method  of  fixing  the  uterus, 
as  perfornietl  in  this  countiy  up  to  ten  years  ago,  does  not  lead  to  good  results. 
The  fixation,  as  a  rule,  is  not  firm  and  there  is  formed  a  suspensory  ligament 
which  later  elongates.  It  is  better,  if  this  method  is  decided  upon,  to  make 
upon  the  fundus  a  raw  area  several  centimetres  in  diameter,  and,  around  the 
edge  of  this  denuded  area,  to  fix  tlie  peritoneum  with  a  continuous  suture  of 
catgut.  Then,  in  closing  the  recti  muscles,  seize  the  scarified  top  of  the  uterus 
in  the  intermuscular  suture,  so  that  the  fundus  shall  be  firmly  attached  to  the 
recti  muscle.  (Fig.  200.)  It  must  be  admitted,  however,  that  the  remote  results 
of  this  method  in  unselected  cases  are  not  so  satisfactory  as  to  make  it  the  opera- 


FiG.  216. — Thf"  .Muri)liy  Operation;    Third  Step.     The  drawing  shows  the  line  of  inci.sion  in  the 
rectu.s  muscle  and  peritoneum.     (Original.) 

tion  of  choice  for  cases  of  complete  prolapse.  Not  infrequently  the  operator 
finds,  some  years  after  operation,  that,  although  the  uterus  is  well  held  u}).  the 
bladder  is  again  prolapsed. 

Tlie  antei-ior  extra-abdominal  fixation  of  the  uterus  suggested  and  practised 
by  Murj)h}-  is  a  simjjle  and  secui'e  means  of  curing  procidentia  in  those  who  have 
passed  the  chikl-bearing  period.  It  does  not  necessitate  a  vaginal  operation 
as  an  accessor}-.  It  holds  the  uterus,  vagina,  bladder,  and  rectum  permanently 
up.     It  is  performed  as  follows: — 

The  patient  is  placed  in  the  Trendelenburg  jwsition.  A  transverse  semi- 
lunar incision  is  made  one  inch  above  the  symphysis  and  measuring  six  inches 
from  A  to  B  (Fig.  214).     The  tissues  should  be  divided  down  to  the  aponeurosis 
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of  the  recti;  tlie  latter  should  be  freed  from  fat  over  an  area  one  inch  wide  for 
the  full  length  of  the  incision  and  the  edges  retracted,  as  shown  in  Fig.  215. 
The  right  rectus  is  then  incised  for  two  inches  close  to  the  median  line  and 
l^arallel  to  its  long  axis.  This  incision  is  extended  thi'ough  the  peritoneum. 
(Fig.  216.)  The  uterine  fundus  is  then  grasped  with  a  vulsella  forceps  and 
l)rought  out  through  the  opening  until  the  cervico-corporal  portion  is  clearly 
in  \-iew.  The  round  and  broad  ligaments  are  then  clamped  with  heavy  ha^mo- 
stats  on  either  side  and  cut  free  from  the  uterus  down  to  the  tip  of  the  forceps. 
The  stumps  are  ligated,  and  the  tips  sewed  over  and  displaced  l)ack  into  the 


Fig.  217.— The  Murphy  Operation ;   Fourtli  .Step.    The  draw-ing  shows  the  uterus  divested  of  the 
broad  hgaiuent  on  both  sides  down  to  its  junction  with  the  cervix.     (Original.) 

alxlominal  cavit}-.  thus  lea^-ing  the  body  of  the  uterus  bare  and  free,  standing 
above  the  level  of  the  divided  rectus.  (Fig.  217.)  The  peritoneum  is  next 
sutured  accm-ately  around  and  to  the  cuTumference  of  the  cervico-corporal  por- 
tion of  the  uterus,  thus  closing  the  peritoneal  cavity.  The  uterus  is  then  split 
tln-ough  the  middle  from  before  backward  down  to  the  cervix.  It  is  opened  out 
laterally,  thus  forming  two  wings.  The  mucosa  is  next  cut  off  clear  out  tln-ough  the 
divided  cornua  down  to  the  cervix,  and  removed.  The  two  lateral  flanges  of 
uterine  muscularis  are  then  sewed  firmly  to  the  aponeurosis  of  the  rectus  all  the 
way  around,  making  a  bat-Uke  flange  over  the  recti.  (Fig.  218.)  Finally,  the 
incision  in  the  rectus  is  tightly  closed  down  to  the  cervix.     The  skin  and  fatty 
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tissue  are  united,  a  small  drain  being  left  at  the  lower  angle  of  the  wound.  The 
uterus  can  never  again  get  back  into  the  abdomen.  The  traction  on  the  anterior 
vaginal  wall  holds  the  bladder  in  position  and  the  posterior  vaginal  wall  supports 
the  rectum.  The  onh'  intra-abdominal  work  is  the  detachment  of  the  broad 
ligaments.  The  stumps  of  these  are  covered  by  suturing,  so  that  no  abraded 
surface  is  left  within  the  peritoneum  at  the  completion  of  the  operation.  If 
the  operation  is  performed  before  the  menopause,  great  care  should  l)e  exercised 
in  removing  all  the  uterine  mucosa,  as  otherwise  periodic  h^matomata  will  form 


Fig.  21S. — The  Murphy  Operation;  Fifth  Step.  The  drawing  sliows  the  right  half  of  the  divided 
uterus  .sutured  on  tlie  anterior  surface  of  tlie  riglit  rectus;  tlie  left  half  being  ready  for  suturing. 
(Original.) 

at  the  menstrual  periods.     The  operation  can  he  done  in  twent}'  minutes  by 
trained  hands. 

The  conservative  operations  first  advanced  b}'  Fritsch  and  elaborated  by 
Freund,  Watkins,  Wertheim,  and  Landau  have  gixeii  fair  results.  Freund's 
operation  (Fig.  219)  consisted  in  effect  in  closing  the  vaginal  orifice  with  the 
inverted  uterus.  After  separating  the  bladder  from  the  cervix,  the  peritoneum 
is  opened  and  the  uterus  is  inverted  into  the  vagina.  It  is  then  firmly  sewn  to 
the  posterior  wall  of  the  bladder.  The  tubes  are  cither  removed,  or  a  wedge- 
shaped  area  is  removed  from  each  of  the  cornua.  The  fundus  is  then  incised  to 
secure  an  opening  through  which  the  contents  of  the  uterus  may  be  discharged. 
Later,  Wertheim  proposed  a  method  of  vesical  fixation,  which,  however,  was 
ad\'ocated  in  tliis  country  by  AVatkins  at  least  one  year   before    "Wertheim's 
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report  was  published  in  Germany.     The  technique  of  this  operation  is  here 
given  in  the  author's  own  words  : — 

''After  the  usual  preparations,  incKiding  chlatation  and  curettage  of  the 
uterus  if  indicated,  the  anterior  hp  of  the  cer^•ix  is  grasped  with  a  vulsella 
forceps  and  drawn  downward,  and  a  transverse  incision  is  made  across  the 
vagina  at  the  junction  of  the  anterior  wall  and.cervix.  The  edges  of  this  incision 
are  caught  with  artery  forceps  and  held  taut  (as  shown  in  Fig.  220),  and  sharp- 
pointed  six-inch  scissors,  closed,  are  pushed  up  l^etwecn  the  anterior  vaginal 


Fig.  219. — Schematic   Illustration   of    the   Freund   Operation.      (From   Doederleiu   nud  Kroenig, 
"Oj^crat.  Gj-naekol.."  Leipzig,  1905.) 


wall  and  the  bladder  about  as  far  as  to  the  urethral  bod}'.  The  handles  of  the 
scissors  are  now  separated  and  the  instrument  is  withdrawn.  This  generally 
causes  enough  separation  of  the  anterior  vaginal  vrall  from  the  bladder.  The 
amount  of  separation  wliieh  this  produces  v/ill  vary  in  different  cases,  depend- 
ing upon  the  size  of  the  cystocele  and  the  resistance  of  the  tissues.  Care  is 
used,  in  inserting  the  scissors,  to  keep  the  points  in  contact  with  the  vaginal  wall 
in  order  to  guard  against  injury  of  the  bladder,  and,  in  the  separation  of  the 
handles  of  the  scissors,  not  to  use  much  force,  for  fear  of  tearing  the  bladder 
wall.  The  amount  of  force  recjuired  in  opening  the  handles  to  secure  enough 
separation  is  generally  very  little. 

"The  anterior  vaginal  wall  is  incised  along  the  median  line  and  the  edges  of 
the  flap  are  caught  with  forceps,  as  shown  in  Fig.  221.  With  gauze  over  the 
finger  further  separation  of  the  vaginal  wall  from  the  bladder  maj^  be  easily 
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accomplished,  if  desired.  Personally,  I  prefer  not  to  make  complete  separation 
of  the  vaginal  wall  from  the  bladder,  as  such  an  amount  of  separation  endangers 
the  m-eters.  increases  the  bleeding,  favors  the  accumulation  of  bloody  serum 
in  the  wound,  and  thus  increases  the  dangers  of  slight  infection,  which  sometimes 
necessitates  extensive  plastic  vaginal  operations.  The  extensive  separation  of 
the  bladder  also  increases  the  danger  of  exfoliation  of  the  bladder  epithelium 
which  may  follow  much  traumatism  of  the  bladder  wall.  I  have  graduall}'  been 
making  the  amount  of  separation  of  the  anterior  vaginal  wall  less,  and  I  now 
generally  free  just  enough  of  the  vaginal  wall  to  cover  the  uterine  body. — except 
m  cases  of  very  extensi^^e  cystocele. 

"With  the  cervix  held  downward  tlic  bladder  is  sejiarated  from  the  uterus 


Fig.  220.^ — Watkins'  Operation;  First  Step.    (From  Surgeri/,  Gt/nircolorji/,  and  Obstetrics.  May,  1909.) 


by  blunt  dissection  with  the  scissors.  (Fig.  222.)  The  points  of  the  scissors  are 
kept  pressed  against  the  cervix  so  as  to  avoid  injury  of  the  bladder.  They  are 
pu.shed  upward  one-quarter  to  one-half  inch  and  tlien  oj^ened.  then  a  little  higher 
and  again  opened,  and  so  on  until  the  peritoneum  is  reached.  The  peritoneum 
is  detected  as  a  thin  membrane  which  moves  freely  underneath  the  finger  over 
the  anterior  wall  of  the  uterus.  As  long  as  any  of  the  bladder  wall  remains 
attached,  the  tissues  under  the  finger  feel  thick  and  fixed.  I  ha\-e  never  known 
the  ):)oints  of  the  scissors  to  puncture  the  })oritoneum.  Further  separation  of 
the  bladder  from  the  uterus  is  made  by  inserting  two  fingers  into  the  wound  and 
separating  them.  The  amount  of  separation  should  be  enough  to  allow  the 
tlelivery  of  the  bod}^  of  the  uterus.  The  use  of  blunt  dissection  with  scissors 
has,  in  my  experience,  shortened  the  time  of  operation  and  simplified  the  tech- 
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iiique.     One  oftener  strikes  the  'planes  of  the  fascia'  with  scissors  than  with 
bkint  dissection  with  the  aid  of  gauze.     Less  bleeding  also  results. 

''The  peritoneum  is  now  opened,  wdiich  is  not  always  such  an  easy  task  as 
descriptions  would  indicate.  If  one  tries  to  puncture  it  with  the  finger  it  will 
at  times  separate  readily  from  the  bladder  and  broad  ligaments,  push  on  in 
front  of  the  finger,  and  be  punctured  with  much  chfficulty.  At  other  times  the 
finger  can  l^e  readily  jxishetl  through  the  peritoneum.  At  still  other  times  it  is 
very  easy  to  grasp  a  fold  of  the  utei'o-vesical  peritoneum  between  two  fingers, 
pull  it  down,  and  incise  with  scissors.  I  sometimes  push  a  blunt-pointed  dress- 
ing forceps  through  the  peritoneum  and  make  a  sufficient  opening  bj^  separation 
of  the  handles. 


Fig.  221. — Watkins'  Opprntion  ;  Second  Step.      (From  Surgery,  Gnyacologi/,  and  Obstetrics,  May,  1909.) 


''The  anterior  uterine  wall  is  next  grasped  with  a  single  vulsella  forceps 
inserted  under  the  guidance  and  protection  of  the  left  index  finger.  As  this  is 
jjulled  downward  and  forward  the  cervix  is  pushed  upward  and  backward.  The 
anterior  uterine  wall  is  now  exposed  by  elevating  the  bladder  wall  with  an  eight- 
inch  forceps  or  a  'ribbon  retractor,'  and  a  second  vulsella  forceps  catches  the 
uterine  wall  near  the  fundus.  This  is  repeated,  if  necessary,  in  order  securely  to 
grasj)  the  fundus.  The  fundus  can,  in  most  cases,  be  easily  delivered  into  the 
vaginal  canal.  One  should  use  care  not  to  attempt  delivery  of  the  anterior 
surface  of  the  uterus,  as  the  diameters  of  this  are  much  greater  than  are  the 
diameters  of  the  fundus. 

"A  catgut  suture  is  placed  as  shown  in  Fig.  223  and  tied.  Care  should  be 
exercised  not  to  fix  the  uterus  in  such  a  manner  that  it  will  jwess  upon  the 
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uretlu'a,  as  that  ma}'  interfere  with  urination.  The  vaginal  opening  is  closed 
with  a  continuous  catgut  suture.  The  suture  occasionally  catches  up  a  small 
bit  of  uterine  tissue.  The  transverse  vaginal  incision  is  often  closed  in  the 
same  line  of  suture  so  as  to  lengthen  the  anterior  vaginal  wall  and  to  displace  the 
cervix  further  backward  and  upward.  In  cases  of  ver}-  large  cystocele  some  of 
the  vaginal  mucosa  is  excised.  If  the  cervix  is  eroded  or  much  h}'pertropliied 
a  part  of  it  is  excised  before  the  above  suture  is  completed,  and  the  wound  in  the 
cervix  is  closed  with  the  same  suture.  Occasionalh^  one  or  two  interrupted 
sutm*es  are  used  in  the  cer^'ix.  Amputation  of  the  anterior  lip  of  the  cervix  is 
often  sufficient  for  the  relief  of  an  erosion  or  hypertroph}'.     If  there  is  any 
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-"W'atkins'  Operation;  Third  Step.      (From  Surgeri/.  Gi/ncrcolog)/.  and  Ohstetncs. 
May,   1909.) 


bleeding  about  the  cervix  this  is  easily  controlled  by  catching  the  tissues  deeply, 
to  either  side  of  the  cervix,  so  as  to  include  the  vaginal  branches  of  the  uterine 
arteries." 

In  1905  Landau  proposed  a  new  procedure  for  the  treatment  of  prolapse, — 
one  which,  in  effect,  constituted  simply  an  improvement  of  the  AVatkins-Wert- 
heim  method.  He  stated  that,  although  the  results  of  the  various  vaginal 
fixation  methods  were,  in  the  majorit}'  of  instances,  satisfactory,  nevertheless, 
in  certain  cases  the  j:)atients  complained  later  that  the  dragging  sensations, 
which  constituted  the  chief  symptoms  before  operation,  had  returned.  He 
noted  this  especially  in  cases  where  the  uterus  was  large  and  heavy.  He  there- 
fore proposed  a  method  the  essential  feature  of  which  is  the  creation  of  a  new 
pehic  floor  by  utilizing  a  ]5ortion  of  the  uterine  musculature  and  l)y  obliterating 
the  cul-de-sac  of  Douglas,  both  of  which  results  are  accomplished  by  stitching 
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the  utero-sacral  ligaments  to  the  upper  portion  of  the  anterior  vaginal  wall. 
So  far  as  the  technique  is  concernctl  the  operation  is  not  difficult;  it  is  performed 
as  follows: — 

After  disinfection,  the  anterior  vaginal  wall  is  made  tense,  and  is  incised 
from  a  point  immediatel}'  below  the  urethral  orifice  to  one  witliin  2  or  3  cen- 
timetres of  the  external  os.  The  incision  is  then  carried  around  the  external  lip 
of  the  cervix,  the  vaginal  wall  is  detached,  and  the  bladder  is  stripped  back. 


Fig.  223. — Wertheim  Operation;  Third  Step.     (From  Doederlein unci  Kroeuij 

Leipzig,  1905.) 


' Opera t.  Gynaekol.," 


The  plica  vesico-uterina  is  now  opened  and  the  fundus  drawn  forward  so  as 
to  bring  the  peritoneum  of  the  latero-posterior  walls  of  the  cul-de-sac  ^^■ithin 
easy  reach.  This  latter  is  then  caught  with  one  or  two  silk  or  linen  sutures, 
the  track  of  the  needle  also  including  the  uterine  muscles,  and  is  fixed  to  the 
upper  angle  of  the  vaginal  incision.  By  sharply  anteflexing  the  uterus,  the 
organ  is  brought  outside  the  peritoneal  ca\dty.  The  adnexa  are  next  removed 
and  the  greater  portion  of  the  uterus,  together  with  the  upper  portion  of  the 
vaginal  wall,  is  resected,  the  cutting  l3eing  done  from  before  backward.     The 
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anterior  vaginal  incision  is  now  closed,  the  sutm*es  including  the  re- 
mains of  the  uterus,  which  thus  remains  firmly  fixed  between  the  blad- 
der and  the  anterior  vaginal  wall.  A  high  colporrhaphy  finally  completes 
tlio  operation. 

Radical  Operations. — The  operations  which  depend  upon  the  removal  of 
the  uterus  differ  only  in  the  method  of  attaching  the  remains  of  the  vaginal 
fornices  to  the  stumps  of  the  broad  ligaments.  They  all  are  supplemented  by 
extensive  vaginal  resection.     That  which  is  employed  at  the  present  time  is 


Orlfiritirn  ur.  (At. 


Porho 


vay.- 


Fig.  224. — Vaginal  Fixation.  The  uterus  has  been  inverted  underneatli  the  bladder  wall.  The 
closure  of  the  anterior  vaginal  wall  is  the  next  and  final  step  of  the  operation.  (From  Doederlein  und 
Kroenig,  "Operat.  Gj'naekol.,"  Leipzig,  1905.) 


generally  done  by  the  vaginal  method,  the  description  of  which  can  be  seen 
under  its  proper  heading  (page  6-17).  After  the  removal  of  the  uterus  the 
stumps  of  the  broad  ligaments  are  brought  down  into  the  angle  of  the  wound  and 
joined  together  so  that  they  are  considerably  overlapped,  care  being  taken  that 
no  raw  areas  are  allowed  to  remain.  The  vaginal  incision  is  now  closed,  the 
sutiu'es  passing  through  the  base  of  this  stump.  This  method,  as  a  rule,  has 
been  attended  with  good  results,  but  not  infrequently  an  inversion  of  the  vagina 
has  taken  place,  and  the  ])atient  is  then  in  worse  condition  than  lief  ore  the  hys- 
terectomj^,  possibly  because  the  stumps  of  the  broad  ligaments  later  retracted, 
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owing  to  the  fact  that  the  kimeii  of  the  vaginal  wall  had  not  been  sufficiently 
resected. 

A  method  which  will  give  better  results  is  advocated  by  Webster.  After 
the  extirpation  of  the  uterus  has  been  completed,  a  vertical  strip  of  the  upper 
part  of  the  vaginal  mucosa  is  removed  on  each  end  of  the  vaginal  stump.  The 
broad  ligaments  are  then  di'awn  down  and  firmly  stitched  into  the  raw  sm'face 
of  the  lateral  fornix.     (Fig.  225.) 

The  opening  in  the  peritoneum  is  then  closed  and  the  sutures  which 
unite   the   cut   edges  of    the    vaginal  wall    are   made    to    include   the   mar- 


FiG.  225. — The  Drawing  Shows  the  Appearance  of  the  Vagina  after  the  Broad-Ligament  Stumps 
have  been  Stitched  into  the  Vaginal  Vault  after  Hysterectomy.     (After  Webster.) 


gins  of  the  stumps  of  the  broad  ligaments.  This  operation  gives  excel- 
lent results.  The  broad  ligaments  by  their  new  insertion  into  the  vagina, 
act  as  a  support  of  the  pehdc  floor.  Following  this  procedure,  the  vagina  is 
extensively  resected  on  both  the  anterior  and  posterior  walls.  The  after-treat- 
ment is  important,  inasmuch  as  the  raw  areas  which  are  exposed  in  the 
vaginal  canal  are  somewhat  liable  to  infection  and  subsequent  sloughing 
through  the  action  of  saprophytic  bacteria.  Consequently,  two  copious 
hot  formalin  douches  should  be  given  daily,  and  the  woman  kept  at  rest  for 
ten  days. 
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ly.   IXA'ERSIOX   OF  THE   UTERUS. 

IiiA'ersion  of  the  uterus  is  a  condition  in  which  the  uterus  is  more  or  less 
completely  tm-ned  inside  out,  the  inverting  portion  extending  downward  and 
outward  toward  or  through  the  cervix.  As  a  rule,  the  cervix  is  not  involved, 
but  remains  as  a  collar  around  the  isthmus  of  the  inverted  corpus.  Complete 
inversion  is  a  very  rare  condition,  and  man}^  experienced  gyntecologists  have 
never  seen  a  case.  Thus,  l^raun  and  S])aeth  rei)ort  that  not  a  complete  in- 
version of  the  uterus  has  occurred  during  the  supervision  of  2r)(),000  labors  in 
then'  clinics,  and  it  has  l)ecn  observed  but  once  in  191,000  deliveries  in  the 
Rotunda  in  Dublin, 

The  process  may  be  acute  or  chronic,  and  most  often  develops  during  the 
puerperium,  usualh'  shortly  following  labor,  but  it  may  take  ])lace  in  a  uterus 


Fig.  226. — Complete  Inversion  of    the    Puerperal  Uterus  -uitli  Placenta    still  Attached    to    the 
Fundus.     (From  E.  Bumm,  1903.) 


which  has  a  tumor  attached  to  the  fundus  and  enclosed  in  its  cavity,  ^'arious 
degrees  of  inversion  are  described  in  the  puerperium  cases.  Sometimes  the 
deformity  is  merely  a  cup-shaped  depression  in  the  fundus,  which  may  be  pushed 
down  into  the  cervix  or  ma}'  extend  for  a  short  distance  into  the  A'agina.  It  is 
generally  believed  that,  in  such  partial  cases,  the  predisposing  factor  of  the 
deformity  is  a  paralysis  of  the  placental  site,  and  that  the  inverted  area  is  the 
jiortion  of  the  uterus  to  which  the  placenta  formerly  was  attached.  In  the  more 
marked  cases  the  fundus  will  be  turned  completeh'  inside  out  and  protrude 
through  the  cervix  and  into  the  vagina,  or  even  hang  outside  the  A-ulva.  (Fig. 
226.)  Such  inversion  cannot  result  unlesF  contraction  and  retraction  of  the  uter- 
ine musculature  has  been  held  in  abeyance.     This  may  occur  momentarily  as 
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a  normal  condition  immediately  after  the  foetus  has  been  expelled  and  while 
the  uterus  is  l^eing  readjusted  to  the  new  condition.  If  it  exist  longer  we  must 
assume  that  there  has  been  some  factor  predisposing  to  uterine  inertia — such, 
for  example,  as  too  freciuent  pregnancies,  i^rolonged  labor,  or  a  condition  in 
which  the  uterus  has  been  markedh'  tlistended,  as  in  hydramnion,  multiple 
pregnancy,  etc.  The  exciting  factor  is  usually  due  to  unskilful  management 
of  the  third  stage,  although  it  would  appear  that  spontaneous  inversion  may  in 
rare  cases  result  from  any  of  the  many  factors  which  greatly  increase  intra- 
abdominal pressure,  such  as  straining  in  vomiting,  coughing,  etc.,  during  or 
after  the  third  stage.  As  a  rule,  however,  the  condition  arises  from  traction 
on  the  cord  of  an  adherent  placenta,  or  from  exaggerated  pressure  upon  the 


Fig.  227. — Inversion  of  Uterus  Caused  by  a  Subinucous  Fibroid.     (Original.) 


fundus  during  or  follov.'ing  the  separation  of  the  placenta  and  ^^•llile  there  is 
associated  failure  of  the  normal  contractile  forces.  In  1881,  Murphy  operated 
upon  a  case  of  complete  in\'ersion,  seven  months  after  it  occurred.  The  patient, 
20  years  of  age,  unmarried,  was  hurriedly  de]i\'ered  of  an  eight-months  fcetus 
l\v  a  midwife.  Great  traction  was  made  on  the  cord  and  the  uterus  was  com- 
pletely inverted  and  protruded  from  the  vagina,  and  the  hemorrhage  ■\^'as  pro- 
fuse. The  midwife,  not  recognizing  the  true  nature  of  the  tumor,  pushed  it 
back  into  the  vagina  after  several  ineffectual  efforts  to  pull  it  off.  I  l^elieve 
that  the  firm  fixation  of  the  placenta  to  the  uterus  at  eight  months  was  a  mate- 
rially contributing  factor  in  the  production  of  the  inversion.     (J.  B.  ^l.) 

It  is  possil)le  to  conceive  of  inversion  occurring  spontaneously  if  delivery 
occurs  while  the  woman  is  standing,  especially  if  the  cord  is  short,  although 
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usually  the  cord  breaks  from  the  weight  of  the  eliild  and  the  shock  of  the  fall. 
^^'henever  the  placenta  remains  attached  to  the  fundus  and  partial  inversion 
occurs,  we  may  expect  that  the  weight  of  the  placenta  and  the  pressure  of  the 
intestines  sinking  into  the  inverted  area  will  augment  the  descent. 

In  non-puerperal  cases  this  condition  generalh^  is  due  to  the  efforts  of  the 
uterus  to  expel  a  tumor  attached  to  the  region  of  the  fundus.  In  these  cases 
the  weight  of  the  tumor  produces  a  depression  of  the  fundus,  wliich,  from  the 
infiltration  of  the  muscular  tissue  by  the  tumor  gTowth,  is  no  longer  able  to  con- 
tract. (Fig.  227.)  As  Trent  has  shown,  the  lessened  contractile  ability  of  tliis 
portion  of  the  uterine  wall,  coupled  ^^•ith  the  force  of  intra-abdominal  pressure 
and  the  tugging  of  the  tumor,  ma}'  bring  about  the  beginning  of  a  partial  in- 
version. The  mass  consisting  of  the  prolapsed  portion  of  the  uterine  wall  and 
the  tumor  acts  as  a  foreign  bod}'  and  the  normal  portion  of  the  uterus  is  stim- 
ulated to  contractions  which,  however,  merely  augment  the  extent  of  the 
paralysis,  as  tliis  phenomenon  is  apt  to  result  from  contractions.  The  paralyzed 
site  thus  increases  in  area  and  inversion  results.  It  is  necessary,  however,  that 
the  incm'ved  cii'cle  be  absolutely  paralyzed  to  permit  inversion. 

In  the  majority  of  puerperal  cases  the  inversion,  whether  complete  or  partial, 
is  rapidly  produced.  In^'ersion  due  to  the  presence  of  a  tumor  progresses  slowly. 
Occasionally  the  condition,  in  a  puerperal  case,  may  require  several  days  for 
its  development,  although  almost  always  there  are  symptoms  during  the  period 
of  development. 

Symptoms. — The  characteristic  symptom  in  Ijoth  puerperal  and  non-puerperal 
inversions  is  hemorrhage,  immediate  and  secondary.  This  is  usually  sufficient 
to  cause  marked  anemia.  Aside  from  the  hemorrhage,  the  other  symptoms 
depend  on  the  extent  of  the  inversion.  There  may  be  no  symptoms  whatsoever 
save  a  slight  hemorrhage  in  the  incomplete  inversions.  When  the  in\'erted 
fundus  reaches  the  cer\dx,  the  patient  may  complain  of  distress  in  the  lower 
abdomen  and  back,  and  cbagging  and  bearing-down  pains  in  the  pelvis,  although 
sometimes  there  are  no  s}Tnptoms  In  cases  of  complete  inversion,  there  may 
be  a  sensation  as  if  something  had  given  way,  accompanied  by  severe  pain, 
hemorrhage,  and  collapse.  The  patient  may  complain  of  the  sensation  of  a 
mass  in  the  vagina  and  of  a  marked  desire  to  urinate;  sometimes  retention  of 
m'ine  occurs.  \^er}-  rarely  is  complete  inversion  produced  without  any  signs  or 
symptoms.  If  the  case  is  later  complicated  by  infection,  the  signs  and  symptoms 
of  sepsis  develop.  Chi'onic  inversions  present  s}'mptoms  such  as  menorrhagia, 
metrorrhagia,  leucorrhoea,  backache,  inability  to  stand  for  a  consideral^le  period 
or  to  make  exertion  while  in  the  upright  posture,  bearing-down  pains,  and  other 
peh-ic  complaints.  The  patient  always  becomes  weak  and  anaunic.  Reflex 
and  nem-otic  symptoms  may  develop. 

Diagnosis. — The  diagnosis  is  usually  determined  by  palpation  aided  by 
inspection.  If  the  iuA-ersion  has  not  passed  thi'ough  the  cervix,  the  finger 
introduced  into  the  vagina  may  be  passed  into  the  ca^'ity  of  the  uterus  up  to 
the  ])oint  where  it  meets  the  dej)ressed  area.  AMien  both  hands  are  employed, 
tlie  one  placed  upon  the  abdomen  feels  the  cup-shaped  depression  at  the  site 
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of  the  fundus.  A  sound  cannot  be  passed  into  the  uterine  cavity  to  the  normal 
distance.  Advanced  cases  generally  present  a  tumor  mass  either  in,  or  pro- 
jecting from,  the  vagina.  As  a  rule,  the  rim  of  the  cervix  ma}^  be  outlined, 
and  occasionally  the  finger  may  explore  the  circumference  of  the  inverted 
uterus,  although  this  is  unusual.  The  condition  is  easily  recognized  if  a  red  and 
bleeding,  rounded  tumor  protrude  tlu'ough  the  cer\dx  as  through  a  collar,  and 
fill  the  vagina,  while  at  the  same  time  a  depression,  corresponding  to  the  site 
of  the  fundus,  can  be  felt  by  the  hand  placed  on  the  abdomen.  When  there  is 
a  placenta  resting  upon  the  tumor  mass  the  diagnosis  is  positive.  When  the 
abdominal  wall  is  so  thick  that  the  bimanual  examination  is  unsuccessful  the 
pelvis  should  be  palpated  through  the  rectum.  .  If  a  sound  which  has  been 
placed  in  the  bladder  can  be  palpated  above  the  tumor  mass  by  the  finger 
introduced  into  the  rectum,  we  may  conclude  that  inversion  exists.  The 
appearance  presented  by  the  inverted  uterus  varies  according  to  the  stage  at 
which  this  condition  is  noted.  Thus,  in  a  recent  case,  if  the  tumor  is  covered 
by  the  placenta,  it  will  present  a  smooth  and  glistening  appearance,  while  if 
the  latter  has  been  removed  the  surface  will  be  red,  soft,  raw,  and  bleeding. 
Clots  may  be  seen  at  the  mouths  of  the  large  sinuses,  and  sometimes  the 
openings  of  the  Fallopian  tubes  are  visible.  Later,  when  the  vessels  have 
been  constricted  by  the  cervical  cuff,  the  inverted  area  becomes  dark  and 
swollen  from  engorged  vessels  and  oedema.  If  the  condition  becomes  chronic, 
the  inverted  mass  may  present  the  appearance  of  being  covered  with  vaginal 
epithelium;  it  may  lose  its  glands  and  become  firm  and  hard,  inasmuch  as 
the  uterus  may  undergo  puerperal  involution  even  in  the  inverted  position. 
Ordinarily,  however,  the  surface  appears  as  if  the  exposed  mucous  membrane 
was  edematous  and  hypertrophiecl.  When  the  inversion  has  resulted  from  a 
tumor  attached  to  the  fundus,  traction  upon  the  tumor  often  pulls  down  the 
point  of  attachment  to  the  fundus  and  exposes  the  inverted  fundus.  The 
appearance  presented  by  the  tumor  and  the  sensation  which  it  conveys  to  the 
palpating  finger  are  in  sharp  contrast  to  the  conditions  noted  in  the  adjacent 
uterus,  especially  if  there  are  sloughs  on  the  surface  of  the  tumor  from  the 
impaired  cii'culation  of  the  prolapsed  uterus. 

Differential  Diagnosis. — Inversion  may  be  confused  with  uterine  polyps 
which  extend  down  into  the  vagina,  but  is  differentiated  by  a  digital  examina- 
tion of  the  normal  fundus.  If  the  polyp  is  associated  wdth  inversion  of  the 
uterus,  the  character  of  the  growth  may  be  suggested  by  the  polypoid  shape 
observed  when  the  growth  is  pedunculated.  In  case  it  is  sessile  the  differentia- 
tion may  be  more  difficult,  and  an  examination  wdth  the  aid  of  an  anesthetic 
should  be  made  in  order  to  determine  the  depth  of  the  depression  in  the  fundus. 
Rarely  is  inversion  confounded  with  prolapsus  uteri. 

Prognosis. — The  prognosis,  if  inversion  of  the  uterus  is  left  to  nature,  is 
very  unfavorable.  Instances  of  spontaneous  replacement  are  on  record,  but 
are  extremely  rare.  Death  from  hemorrhage  or  sepsis  must  be  anticipated  if 
replacement  is  not  effected.  Croisie  has  collected  400  cases  with  a  mortality 
of  35  per  cent.     Of  109  fatalities,  72  died  within  a  few  hours  and  the  majority 
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Avitliin  half  an  hour.  Eight  died  in  from  one  to  seven  days,  and  six  in  from 
one  to  four  weeks.  Crampton,  from  120  collected  cases,  obtained  a  mortality 
of  32.  There  were,  however,  only  7  deaths  in  104  chronic  inversions.  Statistics 
show  that  if  the  inversion  is  not  reduced,  the  danger,  after  the  first  month,  is 
slight,  but  increases  again  with  the  resumption  of  menstruation,  which  is  often 
hemorrhagic. 

Treatment. — The  treatment  naturally  differs  accordingh'  as  the  case  is 
recent  or  chronic.  In  recent  cases  the  uterus  as  a  rule  can  be  easily  replaced. 
If  the  placenta  is  still  attached  to  the  uterus  it  is  generally  ad\'isable  to  defer 
its  separation  until  reposition  has  been  effected,  because  the  contractile  func- 
tion of  the  inverted  uterus  is  in  abeyance,  and  there  is  great  risk  of  profuse 
hemorrhage  if  the  placenta  be  removed  at  this  stage. 

Reduction  by  Taxis. — In  carrj-ing  out  taxis,  the  patient  should  be  anaesthe- 
tized, after  the  bladder  and  rectum  have  been  emptied.  One  hand  is  then  placed 
on  the  abdomen,  for  the  purpose  of  steadying  the  cer^dx,  while  the  other  grasps 
the  inverted  uterus  and  pushes  it  up,  reducing  the  in^^rsion  in  the  inverse  order 
of  its  occmTence,  and  follo^^'ing  the  axis  of  the  pehis.  Many  recommend  that 
better  results  may  be  had  by  first  starting  to  shove  u|)  the  uterine  wall  at  a  point 
near  the  cer^ix,  while  the  hand,  through  the  alidominal  wall,  attempts  to  enlarge 
the  cer\ical  ring.  Should  these  attempts  fail,  the  patient  should  be  kept  in 
bed  on  a  low  diet  for  several  hours,  hot  antiseptic  fomentations  being  applied 
to  the  uterus;  then  manipulation,  under  strict  antiseptic  precautions,  should 
again  be  attempted.  If  these  efforts  fail,  on  account  of  the  tightness  of  the 
constricting  cer^'ix, — which  is  usually  the  case  when  they  fail, — division  of  the 
cervix  should  be  accomplished  in  the  median  line,  in  order  to  facilitate  reduction. 
Division  may  be  made  anterior!}-  or  posteriorly,  or  indeed  in  both  of  these  places. 
The  uterine  wall  must  be  handled  gently  in  all  manipulations,  lest  it  be  torn, 
perforated,  or  injm-ed.  It  is  always  well  after  reposition  to  tampon  the  cavity 
for  forty-eight  hom-s  and  give  ergot. 

In  cln-onic  cases,  before  any  attempt  at  replacement  is  made,  the  patient 
should  be  kept  at  rest  in  bed  for  a  few  days,  with  the  hips  elevated.  If  the  in- 
verted uterus  does  not  extend  beyond  the  \ailva,  a  sterilized  Braun's  bag  should 
be  distended  in  the  vagina  each  day.  In  rare  cases  this  may  be  sufficient  to 
cause  reduction.  If  it  fails,  an  attempt  to  secm'e  the  deshed  result  may  be 
made  by  taxis,  under  anaesthesia.  When  the  hand  becomes  tired  from  pressing 
the  fundus,  pressure  may  be  exerted  by  means  of  a  cup  and  stem  attached  to  a 
spiral,  which  is  supported  against  the  operator's  chest.  Bynne,  White,  Aveling, 
and  others  have  devised  such  instruments.  If  partial  reposition  onh^  can  be 
obtained  at  one  sitting,  the  patient  should  be  put  to  l^ed  and  a  colpemynter 
again  placed  in  the  vagina  to  prevent  the  partial  reduction  already  gained 
from  being  lost.  Emmet  proposed,  in  such  cases,  to  clo.se  the  cer^dx  with  wore 
sutures  over  the  partially  reduced  uterus.  ^Mlen  manual  manipulation  fails 
to  replace  the  uterus,  continuous  slight  pressure  may  be  applied  tlirough  a 
cup  and  curved  stem  attached  by  means  of  elastic  l^ands  to  an  abdominal 
belt.     A  j)ad  soaked  in  an  antiseptic  ointment  is  first  placed  in  the  cup  to  pre- 
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Fig.  228. — Operation    for   Reinversion 
of  the  Uterus.     (From  Kuestner.) 


vent  injury  to  the  inverted  fundus.  Success  has  been  achieved  with  these 
various  apphances,  but  the  result  is  always  problematic,  and  the  method,  even 
though  it  is  unattended  by  marked  danger,  should  never  be  attempted  in  com- 
plete inversion.     The  clironic  inversions  are  best  treated  by  operation. 

Reduction  by  Operative  Measures. — Various  operative  procedures,  varying 
from  simjjle  division  of  the  cer\'ix  to  abdominal  section  and  vaginal  hysterectomy, 
have  l)een  advocated.  Of  these,  division  of  the  cervix  is  the  least  formidable 
and  should  often  succeed.  The  cervix  is  split  in  the  median  line,  posteriorly,  and 
the  incision  is  carried  higher  on  the  internal 
than  on  the  external  surface,  thus  almost 
completely  severing  the  contracted  ring 
without  oi)ening  the  peritoneal  cavity. 
Hirst,  who  recommended  this  operation,  suc- 
ceeded, after  thus  splitting  the  cervix,  in 
reinverting  the  uterus  by  exerting  com- 
paratively little  pressm*e  on  the  lower  seg- 
ment, just  below  the  uterine  angle  of  the 
wound.  When  reduction  cannot  be  accom- 
plished by  this  means,  a  free  incision  may  be 

made  into  Douglas'  pouch  and  the  peritoneal  ca\ity  packed  off  with  gauze. 
The  median  incision  in  the  cervix  is  then  continued  upward  sufficiently  far 
to  permit  the  reinversion  of  the  uterus.  The  cervical  incision  is  now  closed. 
If  it  extends  too  high  up  to  permit  closure  in  situ,  the  fundus  of  the  uterus  is 
brought  down  sufficiently  far  into  the  posterior  colpotomy  wound  to  permit  of 
careful  closure.  The  peritoneum  is  then  closed  off  and  the  vagina  sutured.  It 
is  probably  better  to  drain  the  cul-de-sac  with  a  small  gauze  pack. 

Kuestner's  method  of  operation  is  as  follows: — A  wide  transverse  incision 
is  made  into  the  cul-de-sac,  and  any  adhesions  present  are  separated  with  the 
finger.  The  ]X)sterior  uterine  wall  is  then  opened  in  the  midline,  beginning 
2  centimetres  below  the  inverted  fundus  and  extending  to  within  the  same 
distance  of  the  external  os.  (Fig.  228.)  The  uterus  is  reinverted  by  fixing 
the  cervix  with  the  finger  in  Douglas'  pouch  and  pressing  the  fundus  in  and 
upward  by  the  thumb  of  the  same  hand.  The  uterine  incision  is  closed  with 
deep  and  superficial  sutures  applied  from  the  peritoneal  surface,  as  in  the  pre- 
ceding operation  (Hirst's),  and  the  vaginal  incision  is  closed  in  the  same 
manner.  Excellent  results  may  be  obtained  by  either  of  these  methods.  For 
a  resume  of  the  literature  of  the  subject  the  reader  is  referred  to  the  paper 
of  Oui,  in  the  Annales  de  Gynecologie,  1901. 


V.  FIBROIDS  OF  THE  UTERUS;    UTERINE  FIBROMYOMATA. 

A  uterine  fibromyoma  is  a  benign,  circumscribed  tumor  which  develops  in 
the  wall  of  the  uterus.  It  is  composed  of  muscular  and  fibrous  tissue  in  varying 
proportions  and  contains  blood-vessels,  lymphatics,  and  probably  nerves.  Fi- 
bromyomata  are  rarely  single,  and  may  be  found  in  large  numbers.     These 
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tumors  are  also  known  as  fibroids  (fibroma,  myoma,  leiomyoma,  hysteroma 
Isevecelliilare,  etc.).  The  terms  fibromyomata,  fibroids,  and  myomata  are  often 
used  interchangeably,  and  will  be  so  used  in  this  article. 

Frequency. — Fibromj'omata  are  generally  regarded  as  the  most  common 
neoplasms  in  the  human  bod}',  yet  it  is  difficult  to  estimate  their  frequency, 
because  many  of  them  present  no  symptoms.  Varying  percentages  have  been 
given  by  different  authors.  Thus,  Bayle  states  that  they  occur  in  twenty  per 
cent  of  all  women  over  thirty-five  years,  and  Klob  that  they  are  present  in 
forty  per  cent  of  all  women  over  fifty.  The  proportion  wliich  causes  s3Tiiptoms 
is  much  less..  In  the  records  of  1860  autopsies  made  at  St.  Bartholomew's 
Hospital,  Champney  found  them  present  in  eight  per  cent.  Haultain  foimd 
fibromyomata  in  eight  per  cent  of  2,230  gjm^ecological  patients  in  the  Edinburgh 
Royal  Infirmary.  Herman  reports  that  7.5  of  his  female  patients  over  thirty- 
five  were  afflicted  with  them. 

Age. — Fibroids  may  develop  at  any  period  of  life,  but  rarely  are  observed 
before  the  twenty-fifth  year.  Pick,  Anspach,  and  others  have  described  them 
in  newborn  children.  Sasaki  has  noted  one  case  of  large  multiple  growth  in 
a  girl  of  nine.  Gusserow  has  described  one  at  ten,  one  at  fourteen,  one  at  sixteen, 
three  at  eighteen,  and  eight  at  nineteen  years.  Tillaux  reports  a  case  of  fibroid 
of  the  cervix,  in  a  girl  of  nineteen,  which  had  caused  symptoms  for  six  years. 
Roger  Williams  has  analyzed  100  cases  and  found  that  the  average  age  at  which 
symptoms  develop  is  thirty-seven  and  one-quarter  years.  Schroeder  states  that, 
of  196  cases,  104  were  between  forty  and  fifty,  and  62  were  between  thirty 
and  forty  years. 

Etiology. — ^We  have  little  definite  knowledge  concerning  the  etiology  of 
this  form  of  timior,  although  the  majority  of  investigators  believe  that  they  are 
congenital.  Yet  it  is  difficult  to  determine  what  part  herechty  plays  in  their 
production.  There  are  frequent  instances  of  fibroids  occurring  in  members  of 
the  same  family,  but  these  must  be  looked  upon  more  as  coincidences  than  as 
examples  of  cause  and  effect,  for,  as  may  readily  be  seen,  a  growth  which  con- 
stitutes eight  per  cent  of  all  gynaecological  cases,  or  which  exists  in  from  twenty 
to  forty  per  cent  of  women  past  middle  life,  will  be  described  very  frequently 
in  large  families  in  which  the  familj^  life  history  is  well  known. 

There  is,  fiu'thermore,  a  dispute  as  to  the  site  of  origin  and  the  factors  which 
predispose  to  the  growth  and  development  of  the  tumor.  The  site  of  origin 
has  been  ascribed  chiefly  to  two  sources,  viz.,  the  blood-vessel  walls  and  the 
uterine  muscle.  There  is,  however,  almost  unanimity  of  opinion  among  the 
more  recent  investigators  in  ascribing  the  origin  to  the  blood-vessel  walls. 
Virchow's  opinion  that  they  develop  from  the  uterine  muscle  stands  almost  alone. 
It  would  appear  that  Roesger  first  directed  the  attention  of  investigators  to 
the  possibility  of  the  origin  from  the  blood-vessel  wall.  Because  of  the  absence 
of  the  adventitia  in  the  smaller  arteries  of  the  small  fibroids,  he  came  to  believe 
that  the  tumors  originate  in  the  longitudinal  or  cross  muscle-bands  of  the  ai'terial 
wall.  Gottschalk  regarded  the  starting-point  as  the  very  tortuous  part  of 
certain  arteries  of  the  uterine  wall.     He  found  the  lumen  of  some  vessels  con- 
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siderabl}^  narrowed  at  certain  points  or  else  entirely  obliterated,  and  concluded 
that  such  a  corksci'ew-like  section  of  an  artery  constituted  the  nucleus  of  a  fibroid, 
about  which  the  growth  developed.  Kleinwachter,  in  stud3dng  small  nodules, 
thought  he  could  recognize  in  the  band  connecting  a  fibroid  with  the  normal 
uterine  tissue,  an  obliterated  capillary,  and  stated  that  the  origin  of  muscle- 
cell  formation  could  be  recognized  surrounding  the  vessel.  Pilliet  states  that 
the  adventitia  gives  rise  to  a  zone  of  embr3^onic  cells  which  develop  into  the 
concentric  rows  of  muscle  fibres.  The  outermost  of  these  are  transformed  into 
fibrous  tissue  from  lack  of  proper  nourishment.  Bishop  sa3^s  that,  although 
some  tumors  may  arise  from  embryonic  remains  (adenomyoma) ,  the  majority 
are  derived  from  blood-vessels,  and  in  favor  of  this  \dew  he  adduces  the  fact 
that,  in  the  ordinary  hard  fibroids,  there  is  usually  only  one  connective-tissue 
pedicle  through  which  blood-vessels  enter  the  tumor.  He,  moreover,  calls  at- 
tention to  the  fact  that  when  calcification  occurs  it  always  begins  almost  at 
that  part  of  the  periphery  which  is  fai-thest  away  from  the  blood  supply;  also 
that,  if  the  vessel  supplying  any  nodule  becomes  tlirombosed,  the  entire  nodule 
softens  and  liquefies,  leading  to  the  formation  of  a  cavity  into  which  siurounding 
nodules  tend  to  project.  Fm-thermore,  he  states  that  the  whorled  appearance 
is  strongly  suggestive  of  a  vascular  development,  inasmuch  as  the  majority  of 
uterine  vessels  are  markedly  convoluted. 

There  is  considerable  discussion  as  to  the  factors  which  predispose  to  the 
growth  of  the  tumor.  Sexual  irritation  is  about  the  onl}-  cause  which  has  been 
admitted,  although  even  this  has  been  denied  by  many.  The  advocates  of  this 
theory  attempt  to  prove  that  fibroids  are  more  common  in  women  who  have 
not  borne  children,  and  they  advance  the  \dew  that  the  uterine  muscle  which 
has  been  denied  the  opportunity  of  physiological  hypertrophy  in  this  manner, 
is  prone  to  the  pathological  development  of  musculo-fibrous  tissue  as  a  result  of 
sexual  stimulation.  Yet  the  subject  of  the  relation  of  sterility  and  fibromyoma 
must  be  approached  carefully,  and  statistics  must  be  cautiously  considered. 
From  the  evidence  before  us  at  the  present  time  and  from  extensive  experience 
with  women  belonging  to  the  religious  orders,  in  whom  uterine  fibroids  are  very 
common,  it  is  our  con\'iction  that  sterility  is  a  great  predisposing  cause  of  fibroids, 
and  that  fibroids  are  not  so  common  a  cause  of  sterility  as  is  generally  believed. 
The  theory  just  advanced  leaves  unexplained  the  occiu-rence  of  fibromyoma  in 
young  women  and  women  who  conceive  early  and  frequently. 

Growth  of  Uterine  Fibroids.— As  a  rule,  uterine  fibromyomata  grow 
slowly  and  steadily,  and  the  gi'eater  the  relative  proportion  of  fibrous  tissue, 
the  slower  the  gi'owth.  \'ariations,  however,  are  noted.  Schorler  concluded, 
from  the  observation  of  eighteen  cases  in  Schroeder's  clinic,  that  a  fibroid  tumor 
will  not  attain  a  size  sufficient  to  be  recognizable  on  examination  in  less  than 
three  months,  and  may  not  be  much  larger  at  the  end  of  a  year.  It  will  reach 
the  size  of  a  man's  fist  at  the  end  of  five  years,  while  at  the  end  of  thirteen  it 
may  be  as  large  as  an  adult  head.  Yet  Kleinwiichter,  from  the  observation  of 
forty  cases,  concluded  that  Schorler  was  dealing  with  tumors  of  unusually  slow 
growth,   and   that   commonly   they   develop   more   rapidly.     Uterine   fibroids 
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increase  rapidly  in  size  during  pregnancy  and  often  decrease  during  the  involu- 
tion of  the  uterus  in  the  puerperium.  The  majority  also  diminish  in  size  follow- 
ing the  menopause,  although  they  often  grow  rapidly  in  the  years  immediately 
preceding  this  change.  Thus,  Bland  Sutton,  in  1903,  found  that,  in  ten  percent 
of  the  cases  requiring  operation,  the  womeh  were  in  or  near  the  menopause.  It 
was  formerly  believed  that  man}^  growths  atrophied  and  disappeared  following 
the  climacteric,  yet  this  belief  is  now  questioned,  as  many  grow  rapidly  immedi- 
atel}'  after  this  period.  Spontaneous  atrophy  of  a  fibromyoma  is  extremely 
rare,  either  in  the  involution  of  the  puerperium  or  at  the  time  of  the  menopause. 
Cases  supposed  to  be  of  this  nature  have  been  reported,  yet  there  is  always  the 
possibility  that  there  was  a  mistake  in  the  diagnosis,  or  that  the  growth  was 
submucous  and  was  expelled  from  the  uterus. 

Sudden  increase  of  size  is  not  rare  and  is  usually  due  to  oedema  from  some 
disturbance  of  the  local  cu'culation.  Even  in  pregnancy,  oedema  is  largely 
accountable  for  the  apparent  growth.  The  advent  of  certain  degenerations 
also  causes  increase  in  size.  The  size  of  the  tumor  may  vary  during  menstrua- 
tion, and  this  is  especially  true  of  adenomyomata,  which  are  swollen  and  con- 
gested at  this  period.  Rest  in  bed  frequently  will  cause  diminution  in  the 
size  of  a  tumor  which  is  swollen  from  some  ciiTulatory  disturbance. 

The  tumors  are  usually  small,  but  may  occasionally  attain  enormous  size. 
Rarely,  however,  do  they  weigh  more  than  forty  pounds.  There  have  been 
recorded  a  number  of  cases  in  which  the  weight  was  between  eighty  and  ninety 
pounds.  Mclntyre  has  reported  one  in  which  the  tumor  weighed  104  pounds. 
The  largest  tumors  on  record  are  the  following :  one  reported  by  Stockard,  who 
observed,  in  the  case  of  a  negress,  a  tumor  that  weighed  135  pounds;  and  one 
recorded  by  Hunter  which  weighed  140  pounds  when  separated  from  a  body 
which,  after  the  removal  of  the  tumor,  weighed  but  95  pounds.  The  larger 
tumors  are  almost  invariably  cystic. 

Classification. — Fibromyomata  may  be  classified  from  several  standpoints. 
Histologically,  we  may  group  them  according  to  the  predominant  tissue  of  their 
composition.  Thus,  those  tumors  in  which  the  smooth-muscle  elements  pre- 
dominate are  termed  myomata,  in  contrast  with  the  fibromata,  or  those  in  which 
the  fibrous  tissue  is  in  excess.  A\'hen  the  component  tissues  are  both  well 
represented  the  gro\^•th  may  l3e  termed  a  fibromyoma.  Practically,  however, 
this  classification  is  not  observed  by  the  clinician,  who  uses  the  terms  myoma, 
fibroid,  and  fibromyoma  interchangeabl}'.  The  growths  containing  glandular 
tissue  are  termed  adenomyomata.  Fibroids  are  also  classified  according  to  their 
situation  either  in  the  body  of  tlie  uterus  or  in  the  cervix,  and  both  the  latter 
classes  may  be  subdivided  according  to  their  location  in  the  wall  of  the  uterus 
or  their  relation  with  the  peritoneum  or  mucosa.  All  of  these  tumors,  in  the 
beginning,  are  situated  in  the  body  of  the  uterine  wall.  As  they  increase  in  size 
they  expand  in  the  substance  of  the  wall  and  remain  there,  or  else  spread  toward 
one  of  the  two  surfaces  (peritoneal  or  endometrial)  and  become  subperitoneal 
or  submucous.  Hence,  we  have  three  chief  varieties — interstitial  or  intramural, 
subperitoneal   or  subserous,   and   submucous.     (Fig.  229.)     This  classification 
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is  an  artificial  onC;  as  we  must  remember  that  practically  all  fibroids  are  inter- 
stitial in  their  beginning,  and  it  may  be  difficult  to  say  just  at  what  point  a 
growth  becomes  either  subperitoneal  or  submucous.  Thus,  some — as,  for 
example,  Gusserow — would  limit  the  term  subperitoneal  to  those  growths  which 
are  invested  in  peritoneum  and  hang  in  the  abdominal  or  pelvic  cavities  upon  a 
definite  pedicle.  This  suggestion,  however,  has  not  ol  )tained  adoption.  Growths, 
in  their  develo])ment,  may  extend  to  and  through  the  outer  periphery  of  the 
uterus,  and  still  not  become  covered  with  peritoneum  if  they  develop  on  the 
lateral  uterine  wall  and  between  the  folds  of  the  broad  ligament.  This  type  of 
tumor    is    termed    intraligamentous.     Subperitoneal,    intraligamentous,    and 


Tig.  229. — Multiple  lutramurai  Subserous  auil  Submucous  Fibroids  of  the  Uterus.     (From  Martin 

unci  Jung,  Berlin,  1907.) 

submucous  tumors  may  also  be  classed  accoi'dingl}'  as  they  are  sessile  or  pedun- 
culated, although  the  latter  ma}^  represent  the  later  stage  of  development. 

The  cervical  tumors  may  be  classed  like  those  of  the  uterine  body,  although 
the  terminology  of  tumors  A\'hich  develop  on  the  jjeriphery  of  the  cervix  varies 
according  to  the  structures  with  which  the  growth  comes  in  contact.  Thus, 
in  addition  to  the  subperitoneal  and  intraligamentous  forms,  we  may  recognize 
subvesical  tumors — i.e.,  tumors  which  develop  under  the  bladder,  and  fibro- 
myomata  of  the  vaginal  cervix — i.e.,  tumors  which  grow  downward  into  the 
vagina.  Finally,  we  may  classify  the  tumors  according  to  the  degenerative  and 
pathological  changes  which  the}^  have  undergone.  These  degenerations  will  be 
considered  in  a  later  section. 

For  the  sake  of  convenience  we  will  describe,  first,  the  tumors  which  arise 
in  the  body  of  the  uterus,  and  will  consider  separately  the  comparatively  rare 
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forms  which  are  cervical  in  origin.     Adenomyomata  also  will  be  considered 
separately. 

FiBROMYOMATA   ARISING    IX    THE    BoDY    OF   THE    TtERUS. 

Subperitoneal  Fibromyomata  of  the  Body  of  the  Uterus. — These  tumors  originate 
in  the  uterine  wall  and  grow  outward  toward  the  peritoneum.  At  first  they  are 
sessile,  and  attached  to  the  uterus  by  a  broad  base.  Later,  if  the  outward 
growth  continues,  they  become  pedunculated  and  are  attached  to  the  uterus 
by  a  stump  of  uterine  tissue  in  which  run  the  nutrient  vessels  of  the  tumor. 
The  subperitoneal  pedunculated  fibroids  vary  in  form,  but  are  usually  roughh'^ 
spherical  or  ovoid.  The  form  is  dependent  in  a  manner  upon  pressure  from  con- 
tiguous structures.  The  tumors  are  usually  multii)le,  and  of  small  size,  yet 
occasionally  they  attain  considerable  dimensions.  Thus,  Spencer  Wells  de- 
scribed one  that  weighed  thirty-four  pounds.  The  outer  surface  of  the  growth 
is  covered  with  peritoneum  which  has  extended  over  from  tlie  uterus  in  the 
growth  of  the  tumor.  As  a  rule,  the  peritoneum  is  rather  firmly  attached  to  the 
fibromyoma.  The  vascular  supply  is  generally  scanty  and  varies  according  to 
the  size  and  component  structure  of  the  tumor  and  the  character  of  the  degenera- 
tions which  may  l)e  {^resent.  The  length  of  the  pedicle  varies  considerably, 
as  does  its  thickness.  The  range  of  movement  of  the  tumor  depends  largely 
upon  the  length  and  thickness  of  the  jjedicle.  Sub})eritoneal  tumors  vary  con- 
siderably in  the  location  and  direction  of  their  growth.  Quite  commonly  they 
develop  from  the  fundus,  and,  if  the  pedicle  is  stout  and  thick,  they  grow  up- 
ward. They  may,  however,  grow  from  other  parts  of  the  wall  and  extend  in 
any  direction.  Subperitoneal  tumors  may  grow  laterally  into  the  broad  liga- 
ment. They  may  lie  in  the  ])elvis,  having  developed  there  primarily,  or  may 
fall  into  the  cavity  on  account  of  the  comparative  weakness  of  the  pedicle;  this 
is  especially  true  of  fundal  growths  wliich  first  develop  upward.  Various 
changes  may  take  place  in  the  uterus  as  a  result  of  the  growth  of  pedunculated 
subperitoneal  tumors.  The  uterus  may  become  elevated  and  elongated,  and 
finally,  in  the  large  tumors,  present  itself  only  as  the  continuation  of  the  pedicle. 

Various  com|)lications  arise  from  injury  to  the  pedicle.  Torsion  or  twisting 
of  the  pedicle  may  occur  in  tumors  with  long  pedicles,  although  much  less 
frequentl}'  than  in  ovarian  tumors.  The  resulting  changes  vary  according  to 
the  number  of  turns  the  tumor  makes,  the  tightness  of  the  twist,  and  the  sudden- 
ness with  which  the  torsion  is  accomplished.  In  the  milder  forms  there  are 
congestion  and  crdema  due  to  disturbance  of  the  venous  circulation,  and  the 
tumor  may  even  be  distended  with  blood.  The  arteries  are  less  liable  to  com- 
pression on  account  of  the  thickness  of  their  walls;  yet  the  blood-vessels  of  the 
pedicle  usually  become  thi'ombosed  in  the  later  stages  of  this  complication. 
\^ery  rarely,  the  tumor  becomes  separated  from  the  pedicle  antl  lies  free  in  the 
abdominal  cavity.  More  commonly,  however,  it  will  be  found  that,  as  a  result 
of  the  congestion  and  (rdema,  adhesions  have  formed  between  the  tumor  and 
some  of  the  noighlwring  organs,  prior  to  the  division  of  the  pedicle.     Blood- 
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vessels  may  develop  in  these  adhesions,  especially  if  the  latter  extend,  as  they 
usually  do,  to  the  omentum,  and  the  tumor  then  becomes  parasitic.  Parasitic 
tumors  of  large  size  have  been  reported.  Sometimes  the  uterus  itself  is  the  seat 
of  torsion,  especiall}'  if  that  organ  has  been  so  thimied  by  the  traction  incident 
to  the  upward  growth  of  the  tumor,  that  it  really  has  become  the  pedicle  of 
the  tumor.  Torsion  of  120  degrees  or  more  has  been  frequently  observed, 
and  Lennander  has  described  a  case  in  which  the  corpus  was  thus  finally  sep- 
rated  from  the  cervix.  Adhesions  to  the  intestines  have  frequently  occasioned 
symptoms  of  intestinal  obstruction.  Subperitoneal  pedunculated  growths  often 
are  the  seat  of  pathogenic  degenerations.     Thoy  may  also,  especially  if  de- 


FiG.  230. — Large  Interstitial  Fibroid  of  the  Uterus  Simulating  Pregnancy.     (Original.) 

generated,  become  infected  through  the  blood  or  from  the  intestines,  and  thus 
cause  peritonitis. 

Interstitial  Fihromyomata  of  the  Body  of  the  Uter-us. — These  forms  of  fibromyo- 
mata  remain  in  the  substance  of  the  uterine  wall  and  do  not  become  pedunculated. 
As  they  grow,  the  musculature  expands  rather  evenly  around  them.  (Fig.  230.) 
The  intramural  fibroids  are  separated  from  the  normal  muscle  by  a  thin  layer 
of  loose  connective  tissue,  from  which,  as  a  rule,  they  can  be  easily  shelled  out 
when  the  incision  is  carried  down  to  the  tumor;  even  the  spontaneous  retraction 
of  the  normal  muscle  when  cut  through  may  force  them  entirely  out  of  their 
bed.  The  only  apparent  connection  between  the  tumor  and  its  matrix  consists 
of  minute  blood-vessels  which  supply  the  tumor  with  its  nourishment.  As  a 
rule,  these  growths  are  multiple,  yet  one  tumor  often  develops  while  the  others 
remain  of  small  size.     As  a  result  of  the  growth  of  the  tumor,  if  onlv  one  is 
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present,  the  uterus  may  be  uniformly  enlarged,  yet  frequently  it  assumes  an 
irregular  outline.  The  shape  of  the  tumor  may  depend  upon  the  pressure  exerted 
upon  it.  The  uterus  may  be  displaced  in  various  dii'ections,  largely  owing  to  the 
direction  of  the  tumor's  growth.  Thus,  it  may  grow  downward  into  the  pouch 
of  Douglas,  into  the  vesico-rectal  septum  beneath  the  peritoneum,  or  into  the 
cervix  and  vagina,  or  it  may  gradually  fill  up  the  pehds,  while  in  other  cases 
it  may  grow  laterally  into  the  broad  ligament. 

Submucous  Fihromyomata  of  the  Body  of  the  Uterus. — From  the  clinical 
standpoint  fibromyomata  of  the  body  of  the  uterus  are  of  the  greatest  importance. 
They  are  most  freciuently  seen  at  or  near  the  fundus,  from  which  they  tend  to 
project  into  the  cavity  of  the  uterus.  Frequently  they  are  pedunculated,  when 
they  are  known  as  fibrous  polyps;  yet  occasionally  they  are  attached  over  a 
broad  base.  Their  shape,  owing  to  the  pressure  of  the  uterus,  is  usually  rounded. 
^Mien  a  submucous  gi'owth  projects  into  the  uterine  cavity,  it  acts  as  a  foreign 
body  and  produces  uterine  contractions.  This  leads,  as  a  rule,  to  an  elongation 
of  the  pedicle,  and  even  to  its  extrusion  from  the  uterine  ca^dty.  As  a  result  of 
the  tumor's  growth  the  uterine  wall  is  increased  in  area,  yet  is  usualh'  thinned 
at  the  site  of  the  pedicle.  Occasionally  inversion  of  the  uterus  occurs,  this 
result  being  due  to  the  paralysis  of  the  thinned  muscular  wall  from  which  springs 
the  tumor.  (Fig.  227.)  As  a  rule,  there  is  but  one  submucous  polypoid  growth 
in  the  uterine  cavity.  Such  growths  are  round  or  ovoid  in  sha])e  and  softer 
and  more  vascular  than  the  forms  previously  described.  Consequently  they 
are  less  prone  to  atroph3\  Their  blood  supply  is  generall}^  better  than  that  of 
the  subserous  type,  and  therefore  the  growth  is  fanly  rapid.  During  menstrua- 
tion the  tumor  becomes  congested  and  enlarged,  and  stimulates  the  uterine 
musculature  to  marked  contractions.  The  capsule  covering  the  tumor  on  the 
side  of  the  uterine  cavity  is  frequently  thin.  Occasionally  it  ruptm'es  or  ulcer- 
ates, so  that  spontaneous  enucleation  and  expulsion  of  the  tumor  may  occur. 
Sometimes  the  contractions  of  the  musculatm'e  may  constrict  the  pedicle,  and 
gangrene  or  suppuration  may  then  ensue. 

Febromyomata  of  the  Cervix  Uteri. 

Fibromyomata  of  the  cervix  are  rare.  Courty,  in  a  series  of  131  cases, 
found  but  16  per  cent;  Schroeder  found  them  in  8.1  per  cent,  and  Lee  in  5.4  per 
cent.  They  may  arise  from  either  wall,  but  Roger  Williams  states  that  they 
are  more  common  in  the  upper  and  posterior  parts.  Like  the  fibromyomata  of 
the  uterine  body  they  may  remain  interstitial,  or  extend  into  the  cervical  cavity, 
or  grow  outward  beneath  the  peritoneum.  On  account  of  the  distortion  of 
the  resultant  growth,  the  diagnosis  may  be  difficult.  Tumors  extending  toward 
the  periphery  may  grow  anteriorly  l:)etween  the  bladder  and  the  uterus,  laterally 
into  the  broad  ligament,  or  posteriorly  into  the  pouch  of  Douglas.  On  account 
of  the  situation  of  these  tumors  the  uterus  is  not  greatly  enlarged.  Menorrhagia 
is  consequently  not  common,  but  s\TTiptoms  from  the  bladder  and  rectum  are 
frequent.     Especially  arc  the  intraligamentous  forms  a  source  of  great  danger  on 
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account  of  the  proximity  of  structures  of  great  importance.  The  submucous 
growths  may  produce  elongation  of  one  cervical  Hp  and  form  a  polypoid  tumor 
in  the  vagina.  Such  cases  may  easily  be  mistaken  for  inversion  or  prolapsus. 
The  tumors  are  especially  dangerous  in  pregnancy  and  labor.  Cervical  myomata 
are  said  to  develop  more  rapidly  than  those  of  the  uterine  body  on  account  of 
their  proximity  to  the  larger  blood-vessels. 

Structure  of  Uterine  Fibroaiyomata. — ^The  ordinary  fibroids  are  composed 
of  the  same  elements  as  the  normal  uterine  wall.  The  proportion  of  the  fibrous 
and  muscular  elements  varies,  however,  in  the  different  cases.  The  smaller 
tumors  are  composed  of  an  irregular  interlacing  mass  of  fibrous  tissue  and  smooth 
muscle,  which  in  the  larger  growths  is  grouped  in  definite  bands  or  whorls. 
Surrounding  the  whole  mass  is  a  zone  of  connective  tissue,  constituting  the 
capsule  of  the  tumor  and  connecting  it  with  the  uterine  wall.  The  blood-vessels 
are  comparatively  few,  but  in  rare  forms  large  dilated  blood-sinuses  are  found 
in  all  parts  of  the  tumor  (telangiectatic  myoma).  Apparently  the  minute 
blood-vessels,  many  of  which  end  in  the  centre  of  the  whorls,  constitute  the 
only  connection  between  the  tumor  and  its  matrix.  The  larger  the  tumor  the 
more  attenuated  is  the  uterine  musculatm-e  which  covers  it,  and,  in  the  growths 
which  extend  from  the  surface  of  the  uterus,  it  may  be  so  thin  as  scarcely  to 
be  recognizable. 

On  section  the  tumor  cuts  with  difficulty.  The  cut  surface  shows  a  glisten- 
ing, white,  coarsely  fibrillated  structure,  arranged  in  distinct  whorls.  The 
longitudinal  and  cross  sections  of  muscle  bundles  are  clearly  recognizable. 
Surrounding  the  tumor  is  the  darker  capsule  in  which  blood-vessels  may 
be  seen. 

Under  the  microscope  the  muscle  cells  are  fusiform  in  shape,  with  elongated, 
rod-shaped  nuclei.  Their  length  varies  from  0.25  mm.  to  0.45  mm.  The  ends 
of  the  muscle  cells  are  frequently  branching.  There  is  a  more  or  less  abundant 
fibrous  tissue,  poor  in  cellular  elements,  which  forms  a  fine  network  between  the 
muscle  bundles  and  the  individual  muscle  cells.  There  is  considerable  difference 
in  the  cell  acti\dty  of  the  fibroid  tumors,  some  appearing  dense  and  fibrous  while 
others  are  very  cellular,  with  the  nuclei  as  a  predominating  portion  of  the 
individual  cell.  The  muscle  cells  are  arranged  in  bundles  w^hich  run  in  vari- 
ous directions.  These  bundles  or  whorls  are  surrounded  by  connective  tissue. 
Nerves  may  be  traced  into  the  muscular  fibres.  Lymphatics  and  blood-vessels 
lie  in  the  connective-tissue  framework. 

Pathological  Changes  in  Uterine  Fibroids. — Fibromyomatous  tissue 
frequently  undergoes  degenerative  changes,  which,  as  a  rule,  result  from  dis- 
turbance  of  the  circulation  of  the  tumor.  Practically  all  types  have  been  de- 
scribed, many  of  which  are  merely  various  stages  of  the  same  general  pathological 
process.  The  frequency  of  degenerations  has  been  emphasized  by  many  recent 
authors,  all  of  whom  call  attention  to  the  fact  that  they  are  more  common 
than  has  been  supposed.  Including  malignancy,  Webster  found  52  degenera- 
tions in  210  cases;  Noble  found  47  in  258  cases;  Scharlieb  found  26  in  100  tumors; 
and  Cullingworth  described  52  in  100  cases.     Noble,  who  has  done  much  to 
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call  attention  to  these  degenerations,  has  described  the  following  in  2,247  col- 
lected cases: — 


Form  of  Degeneration. 


Hyaline  degeneration 

Hyaline  degeneration  with  calcareous  infiltration 

Calcareous  degeneration 

Myxomatous  degeneration 

Cystic  degeneration 

Hemorrhagic  degeneration 

Necrosis  of  tumor 

Fatty  degeneration 

CEdema 

Sarcoma •.  • 

Carcinoma  corporis 

Carcinoma  cervicis 


No.  of  Cases. 

Per  Cent. 

72 

3  1 

8 

0.3 

39 

1.7 

89 

3.4 

58 

2.5 

13 

0.57 

119 

4.7 

7 

0.25 

17 

0.74 

34 

1.4 

42 

1.8 

16 

0.7 

The  chief  types  are  outlined  below. 

Atrophy  and  Sclero.'^is. — When  the  nourishment  of  the  tmnor  is  diminished 
as  a  result  of  physiological  involution  of  the  genital  organs,  the  tumor  frequently 
undergoes  atrophy  and  tlecreases  in  size.  This  change  is  commonly  noted  after 
the  menopause,  whether  artificial  or  normal,  yet  may  occur  following  the  puer- 
perium.  As  its  result  the  muscle  cells  are  reduced  in  size  and  number,  which 
gives  the  tumor  a  hard  and  indurated  character.  This  change  is  most  common 
in  the  pedunculated  subperitoneal  growths,  yet  does  not  always  result  after 
the  menopause.  Scliroeder  held  that  it  followed  a  fatty  degeneration  of  the 
muscular  tissue  comprising  the  growth  itself;  yet  the  majority  believe  that 
the  primary  step  is  the  constriction  of  tlie  smaller  nutrient  blood-vessels  from 
endarteritis. 

The  extent  and  situation  of  the  new-formed  fibrous  tissue  vary.  In  some 
areas  the  increase  of  the  connective  tissue  is  seen  chiefly  between  and  around  the 
muscle  bundles,  while  in  other  parts  the  muscle  is  split  uj)  and  compressed  by 
intranodular  bands.  The  cases  of  so-called  absorption  of  fibroids  following  the 
menopause  are  due  to  this  process.  Unfortunately,  it  does  not  always  result 
after  the  menopause,  and  indeed  is  rarely  noted. 

Associated  with  sclerosis  we  commonly  find  hyaline  degeneration. 

Hyaline  Degenei-ation. — The  most  common  pathological  change  noted  in 
fibroids  is  undoubtedly  hyaline  degeneration.  It  occurs  in  varying  amounts  in 
practically  all  growths,  irres])ective  of  their  size.  In  the  earl}'  stages  the  change 
may  not  be  visible  to  the  naked  eye,  but  later  it  is  distinctly  recognizable  as 
yellowish-white  areas  of  homogeneous  appearance.  With  extension  of  the 
process,  necrosis  of  the  centre  of  the  areas  fre([uently  supervenes,  and  finally 
there  results  a  cyst  with  irregular  softened  walls,  lender  the  microscope  the 
connective  tissue  is  rec()gnizal)le  as  the  i)ropon(l(>rant  tissue  of  the  tumor.  The 
cells  are  more  dense  and  contain  fewer  nuclei  than  normal.  The  nuiscle  is 
fairly  scanty.  Extending  between  the  muscular  bundles,  and  replacing  to  a 
large  extent  the  connective  tissue,  may  Ix?  seen  the  characteristic  homogeneous 
hyaline  areas.  These  may  be  generally  distributed,  or  may  be  chiefly  localized. 
The  muscle  cells  and  bundles,  interstitial  connective  tissue,  and  the  blood-vessels 
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themselves  may  all  be  converted  into  the  degeneration  areas.  The  p]-ocess 
is  attributed  to  arterio-sclerosis  and  the  resulting  impairment  of  ciix-ulation. 

Ca^ci/iC'a/io7L— Calcareous  deposits  are  frequently  found  in  fil^roids  which 
have  been  the  site  of  atrophic  and  sclerotic  changes.  As  in  the  pi'eceding  degen- 
eration, pedunculated  subperitoneal  growths  with  narrow  pedicles,  and  de- 
tached tumors,  are  more  commonly  affected,  although  interstitial  forms  are 
not  immune.  Most  rarely,  however,  does  it  occur  in  the  submucous  pohqjoid 
growths.  Like  simple  atrojjhy  it  is  most  common  in  women  of  ach'anced  years. 
This  form  of  degeneration  has  been  known,  from  the  time  of  Hippocrates,  as 
"womb  stones."  The  deposit  consists  of  phosphates  and  carbonates  of  lime. 
The  calcareous  infiltration  may  begin  at  any  part  of  the  tumor  which  has  become 
degenerated — in  the  periphery,  or  in  the  centre,  or  at  various  points  throughout 
the  substance.  There  is,  first,  a  deposit  of  lime  salts  which  infiltrates  the  de- 
generated fibrous  tissue  of  the  tumor.  From  constant  additions  this  deposit 
grows  in  size,  forming  concentric  plaques,  until  finally  the  whole  tumor  becomes 
infiltrated  with  a  granular,  calcareous  material.  In  case  the  calcareous  infiltra- 
tion begins  in  the  periphery,  there  may  result  a  complete  calcareous  shell  about 
the  mass,  with  coincident  u'regular  areas  of  calcification  scattered  throughout 
the  centre  of  the  growth.  As  in  the  case  of  central  calcification,  the  degenerated 
areas  spread  until  they  finally  coalesce  into  a  large  single  mass.  Very  seldom, 
however,  does  the  tumor  become  completely  calcified.  A  profound  disturbance 
of  circulation  of  the  tumor  results  almost  invariably  from  the  calcification  in 
the  periphery,  and  necrobiosis  commonly  supervenes.  Under  the  microscope, 
the  concentric  placques  present  a  characteristic  appearance.  As  is  usual  with 
this  form  of  degeneration,  the  tissue  takes  an  intense  nuclear  stain  in  the  earlier 
stages.  Fine  calcareous  granules  are  noted  in  the  degenerating  muscle  and 
connective-tissue  cells.  This  is  best  seen  in  areas  which  have  been  deprived  of 
the  blood-supply,  as  calcareous  degeneration  here,  as  elsewhere,  supervenes 
only  in  degenerated  tissue. 

(Edema  and  Cystic  Degeneration. — (Edema  and  cystic  degeneration  usually 
affect  subserous  tumors,  generally  those  of  considerable  size.  It  is  rare  in  the 
submucous  and  very  rare  in  the  interstitial  forms.  Piquand  claims  that  it  is 
more  common  in  single  fibroids  of  the  uterus.  The  oedema  is  generally  regarded 
as  a  result  of  interference  with  the  return  circulation  in  the  tumor,  leading  to 
a  passive  congestion.  The  tumor  presents  a  smooth  and  rounded  appearance, 
with  the  surface  reddish  and  traversed  by  many  large,  branching  blood-vessels. 
The  veins  are  dilated  and  engorged.  The  consistency  of  the  tumor  is  soft  and 
sometimes  fluctuant.  The  oedema  may  be  limited,  or  may  extend  throughout 
the  whole  tumor.  In  the  early  stages  the  tissue  appears  to  be  slightly  soft,  and 
serous  fluid  may  exude  from  the  interstitial  tissue  on  section.  In  more  advanced 
types  there  are  extensive  translucent,  homogeneous,  soft  areas  in  which  cavities 
ultimately  develop.  As  a  final  result,  the  tumor  may  be  converted  into  a  thin- 
walled  cyst,  the  interior  of  which  is  traversed  by  thin  fibrous  bands  that  represent 
the  remains  of  obliterated  blood-vessels.  The  microscopical  findings  are  fairly 
constant.     In  the  earlier  stages,  the  blood-vessels  are  dilated,  and  the  tissue 
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cells  are  swollen.  The  cells  stain  less  clearl}-  than  normal,  and  the  protoplasm 
appears  granular.  In  the  late  stages  the  cells  are  indistinct  and  granular,  and 
the  nuclei  are  diminished  in  size  and  stain  poorly.  As  the  final  process,  the 
cells  become  completely  disassociated,  the  nuclei  disappear,  and  the  few  cellular 
fibres  which  remain  are  separated  by  the  serous  exudate.  The  last  stages  of 
this  process  have  been  frequently  termed  myxomatous;  yet,  Meslay  and  Hyenne 
have  shown  that  this  is  inaccurate.  A  true  myxomatous  degeneration  has 
been  pointed  out  Ijy  Vu-chow.     It  has  been  regarded  as  very  rare. 

Necrobiosis. — Necrobiosis  is  thought  to  result  from  some  disturbance  of 
the  circulation,  with  consequent  cell-death  without  subsequent  infection.  The 
tumor,  however,  softens  and  becomes  red-colored  from  the  dissemination  of 
pigment  of  the  broken-down  blood  cells,  and  finally  undergoes  liquefaction. 
Necrobiosis  is  usually  seen  in  interstitial  growths  and  begins  in  the  centre  of 
the  tumor.  Rarely  is  it  found  in  subperitoneal  or  submucous  tumors,  as  these 
are  more  prone  to  secondary  bacterial  invasion  following  profound  disturb- 
ances of  cumulation.  Fairbairn,  in  1903,  concluded  that  the  vascular  changes 
do  not  explain  this  form  of  degeneration.  The  tumors  were  not  engorged  with 
blood,  nor  were  there  vascular  changes  of  importance  in  any  of  his  nineteen 
cases. 

The  process  occurs  most  frequently  in  the  child-bearing  era,  and  pregnancy 
is  called  a  predisposing  factor.  There  is  no  doubt  but  that  this  condition  is 
frequently  described  as  "soft  fibroids."  The  old  classification  of  myoma 
according  to  the  consistency  of  the  tumor  should  be  abandoned.  Save  in  adeno- 
myoma,  softening  indicates  a  degeneration. 

Infection  and  Suppuration. — Infection  and  suppuration  result  from  bacterial 
infection  and  are  common  occurrences  in  tumors  of  low  vitality  which  have  been 
subjected  to  some  cUstm'bance  of  their  local  circulation.  They  occur  most 
frequently  in  the  puerperium.  Submucous  tumors  are  more  prone  to  infection, 
while  the  interstitial  and  subperitoneal  types  are  rarely  affected.  The  source 
of  infection  varies  and  may  arise  from  the  genital  tract  of  the  blood  stream,  or 
from  extension  from  pre-existing  infection  of  the  neighboring  viscera.  Thus, 
a  pyosalpinx,  or  an  adherent  and  inflamed  appendix,  or  a  firmly  agglutinated 
intestine  may  furnish  the  exciting  factor,  yet  the  common  source  of  infection 
is  through  the  genital  canal.  Usually  this  follows  abortion  or  labor.  All 
fibroids  are  prone  to  infection  duiing  childbirth.  The  pressure  from  the  uterine 
contractions,  and  the  disturbance  of  the  local  circulation  are  undoubted  pre- 
disposing factors.  Moreover,  the  low  vitality  of  a  fibromyomatous  uterus 
increases  the  susceptibility  to  infection.  Infection  may  follow  the  use  of  sounds 
and  minor  operations  such  as  curettage.  It  has  been  claimed  that  the  continued 
use  of  ergot  increases  the  susceptibility  to  infection.  Electrical  treatment  is 
also  regarded  as  a  predisposing  cause. 

The  resulting  infection  may  remain  local  or  become  general.  Sometimes 
the  local  infection  is  limited  to  the  interior  of  the  capsule  of  the  tumor,  and 
may  extend  about  it  so  that,  as  a  final  result,  the  tumor  ma}'^  be  liberated  from 
its  site  and  extruded  from  the  uterus.     Sujjpiu'ating  tumors  have  been  expelled 
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through  the  uterine  cavity,  or  into  the  bladder,  bowel,  or  peritoneal  cavity, 
Gangrene  may  result  from  the  invasion  of  the  degenerative  area  by  pathogenic 
germs. 

Fotfy  Degeneration;  Lipomyomata. — Fatty  degeneration  of  a  uterine  fibromy- 
oma  has  occasionally  been  described,  but  appears  to  be  a  rare  condition.  It 
is  seen  most  often  in  cases  which  present  large  areas  of  hyaline  degeneration. 
These  become  liquefied  in  the  centre,  and,  in  the  broken-down  material,  fat 
globules  and  cholesterin  crystals  may  be  found.  There  are  also  a  few  cases  which 
have  been  described  as  lipomj'omata  and  in  which  the  tumor  was  composed  of 
fibromuscular  and  adipose  tissue.  In  Knox's  case  the  large  globular  tumor 
was  composed  of  typical  adipose  tissue,  divided  into  small  areas  of  varying  size 
by  bands  of  smooth  muscle  and  connective  tissue.  The  tumor  sprang  from  the 
uterine  wall.  R.  Peterson  describes  a  submucous  lipomyoma  which  was  acci- 
dentally discovered  in  a  case  operated  upon  for  procidentia. 

Telangiectasis  and  Lymphangiectasis. — Mrchow  described  as  myoma  telan- 
giectodes that  A'ariety  of  fibroid  which  contains  numerous  vessel  spaces.  On 
section  these  tumors  resemble  cavernous  angiomata.  They  are  most  commonly 
of  a  soft  consistency,  as  would  be  expected.  Occasionally  they  may  pulsate. 
They  vary  in  size  from  time  to  time,  according  to  the  amount  of  blood  contained 
in  their  vessels.  Occasionally  the  lymphatics  are  increased  in  luunber  and  size, 
and  are  then,  according  to  Fehling  and  Leopold,  classified  as  belonging  to  the 
l^-mphangiectatic  variety. 

Hemorrhage. — A  fibromyoma  may  be  the  seat  of  an  actual  hemorrhage, 
especially  when  torsion  of  the  pedicle  occurs  in  tumors  of  the  cystic  variety. 
The  size  of  the  growth  may  thus  be  rapidly  increased.  More  commonly  there 
are  observed  dark-colored  infarcted  areas,  with  extravasation  of  blood  into 
the  surrounding  softened  tissue. 

Fibroids  and  Malignancy. — Within  the  last  few  years  there  has  been  a  re- 
vulsion from  the  old  impression  that  fibroids  were  not  wont  to  undergo  degenera- 
tive changes  of  a  malignant  nature.  Careful  laboratory  work  and  the  routine 
examination  of  all  tumors  have  given  us  a  more  complete  understanding  of  these 
malignant  degenerations.  As  a  result  of  such  study  our  knowledge,  although 
far  from  complete,  will  now  allow  more  or  less  definite  statements. 

Relations  of  Uterine  Fibromyomata  to  Sarcoma. — Fibroids  may  undergo 
sarcomatous  degeneration  or  be  the  seat  of  a  primary  sarcomatous  growth.  The 
frequency  of  this  complication  is  variously  given,  the  variation  being  due  in 
large  measure  to  the  fact  that,  in  the  past,  fibroids  were  rarely  subjected  to 
routine  examination.  The  routine  examination  of  all  tissue  removed  at  opera- 
tion is  giving  us  a  knowledge  of  pehdc  pathology.  This  fact  is  well  illustrated 
by  the  statistics  of  Winter.  This  author,  in  1907,  found  sarcoma  in  3.2  per  cent 
of  500  cases  in  which  only  grossly  suspicious  areas  of  the  tumor  were  subjected 
to  examination,  while  complete  routine  examination  of  253  cases  disclosed 
sarcoma  in  4.3  per  cent  of  cases.  As  a  result  of  his  work  he  states  his  belief 
that,  if  sections  were  made  from  various  portions  of  all  fibroids  as  a  routine 
procedure,  sarcoma  would  be  found  in  4  per  cent  of  cases.     The  percentage  of 


.528  AMERICAX    FRAC'TKK   OF   Sl'RGERY. 

sarcoma  in  fibroids  is  iisuall}-  given  at  a  lower  figure,  doubtless  because  all  parts 
of  the  tumors  have  not  been  examined  microscopicall3\  Thus,  Noble,  in  2,274 
collected  cases,  states  that  sarcoma  was  found  in  2  per  cent.  Fehling  found  it 
in  2.3  per  cent  of  409  fibroids,  and  Noble  in  but  2  per  cent  of  his  own  337  cases. 
\\'ebster  also  noted  only  two  instances  of  sarcoma  in  210  cases.  Yet  the  number 
of  reports  of  instances  of  sarcomatous  degeneration  is  constanth'  growing. 
Williams  believes  that  the  form  of  sarcoma  commonly  found  in  myomata  is  the 
myosarcoma  in  which  round  and  spindle-shaped  cells  predominate.  He  found 
it  more  frequently  in  the  encapsulated  subperitoneal  and  submucous  polypoid 
growths,  vet  the  interstitial  forms  were  not  immune.  Evelt  believes  that  the 
growth  begins  in  the  muscle  rather  than  in  the  connective  tissue.  He  reports 
120  collected  cases,  one  of  which  was  melanotic.  The  disease  is  not  confined 
to  the  young,  and  Schauta  describes  a  sarcomatous  growth  in  a  fibroid  that 
developed  eleven  years  after  removal  of  the  ovaries. 

Sarcomatous  degeneration  is  often  associated  with  the  non-malignant  path- 
ological degenerations  of  fibromyomata,  especially  the  m3^omatous  and  cystic 
forms.  We  should  suspect  its  presence  when  the  tumor  presents  areas  of  hemor- 
rhagic degeneration,  with  the  formation  of  small  c^'sts.  Seminecrotic  hemor- 
rhagic areas  without  fibrillar  arrangement  ai-e  also  higlily  suggestive. 

Relations  of  Uterine  Fibromyomata  to  Carcinoma. — Carcinoma  is  not  one 
of  the  forms  of  degeneration  of  fibroids,  as  it  must  arise  from  epithelium.  It 
may,  however,  begin  in  the  epithelium  of  adenomyoma,  or  in  the  epithelium 
of  the  cervix  or  body  of  the  uterus  that  i.s  the  seat  of  a  fibromyoma.  Piquand, 
among  others,  thinks  that  the  presence  of  a  fibroid  favors  the  development  of 
cancer  of  the  cei*vix,  yet  other  authorities  combat  the  statement.  Fibroids  may 
be  invaded  by  cancer  of  the  cer^^x  or  uterine  body,  just  as  may  the  normal 
uterus.  Noble  has  recently  emphasized  the  gi'eater  relative  frequency  of  cancer 
of  the  fundus  in  fibromatous  uteri.  Cancer  was  present  in  2.8  per  cent  of  4,880 
cases  of  fibroids  collected  by  liim.  Cer\dcal  cancer  occurred  in  1.29  percent, 
and  cancer  of  the  corpus  in  1.54  per  cent.  In  337  of  his  own  cases,  cancer  of  the 
cervix  existed  in  1.4  per  cent  and  cancer  of  the  corpus  in  2.6  per  cent.  Nol)le 
believes  that  this  altered  proportion  of  cervical  and  corporal  cancers  is  highly 
suggestive,  and  indicates  that  fibromatous  growths  favor  the  production  of 
adenocarcinoma  of  the  endometrium.  In  his  series  corporal  cancers  were 
more  frequent  than  cervical,  whereas  the  reverse  should  be  expected,  as  ej^i- 
theliomata  of  the  cervix  are  from  five  to  ten  times  more  common  than  adeno- 
carcinomata  of  the  fundus.  (For  statistics  as  to  the  relative  frecjuency  of 
cervical  and  corporal  cancers  of  the  uterus  see  page  582.) 

The  Effect  of  Uterine  Fibromyomata  upon  Neighboring  or  Distant 
Organs. — Effect  upon  the  Uterus  and  Adnexa. — Under  the  influence  of  fibromy- 
omatous  growth  the  uterus  hypertrophies  as  in  pregnancy.  This  conchtion  is 
more  marked  with  the  submucous  and  interstitial  types  than  with  the  subperito- 
neal. Kelly  reports  an  interesting  example  in  which  the  uterus  weighed  645 
grams  after  the  removal  of  a  fibroid  of  moderate  size— an  increase  of  uterine 
growth  fifteen  times  the  normal  weight.     The  uterus  changes  in  outline  accord- 
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ing  to  the  variety  of  the  tumor  which  it  harbors.  As  a  rule,  the  enlargement  is 
asymmetrical,  yet,  in  the  case  of  interstitial  and  submucous  growths,  the  normal 
outline  is  often  retained.  Fibromyomatous  uteri  are  frequently  mistaken 
for  pregnancies.  The  uterine  ca\dty  is  usually  much  lengthened  in  interstitial 
and  submucous  tumors  and  may  be  much  distorted  in  shape  and  direction. 
Occasionally  it  may  be  entirely  obliterated.  Microscopically,  we  observe  hyper- 
trophy of  the  individual  muscular  fibres  and  the  intermuscular  cellular  tissue. 
This  change  may  not  be  marked  in  the  myometrium  lying  between  small  and 
numerous  interstitial  fibroids,  because  the  side  pressure  exerted  by  the  presence 
of  a  number  of  tumors  may  inhibit  the  hypertrophy.  Carl  Ruge  has  described 
a  rhomboid  arrangement  of  the  muscles  in  an  interstitial  growth.  The  hyper- 
trophy of  the  muscle  cells  is  most  marked  when  the  tumor  is  large  and  of 
the  submucous  variety,  and  Bertelsmann  regards  it  as  an  example  of  ''work 
hypertrophy."     This  enlargement  is  due  possibly  to  the  frequent  contractions 


Fig.  231.  Fig.  232. 

Fig.  231. — Subserous  Fibroid  Displacing  Uterus  Backward  in  Retroversion.  (From  Veit, 
"Handbuch  der  GynaekoL,"  1897.) 

Fig.  232. — Myoma  of  Posterior  Cervical  Wall  Displacing  tlie  I'terus  Upward  and  Forward. 
(From  Veit,  "Handbuch  der  GynaekoL,"  1897.) 

made  by  the  uterus  in  its  efforts  to  expel  the  tumor.  Individual  muscle  cells 
have  attained  a  length  of  166/^  and  a  breadth  of  13.5/>. 

Displacements  of  the  uterus  by  the  tumor  may  occur  in  any  direction 
(Figs.  231  and  232),  although  the  uterus,  through  its  attachments  to  the  vagina 
and  bases  of  the  broad  ligaments,  is  more  or  less  limited  in  its  capacity  for  up- 
ward displacements.  The  uterus  may  become  twisted  on  its  long  axis  (torsion), 
and  in  rare  cases  the  body  of  the  organ  may  be  partly  or  entirely  separated 
from  the  cervix.  Inversion  is  not  infrequently  caused  by  submucous  polypoid 
fibroids.  Rarely  there  ma}^  be  obstruction  of  the  cavity  of  the  uterus,  causing  a 
retention  of  the  fluids  and  giving  rise  to  hycb"ometra,  pyometra,  or  hi^ematometra. 

The  changes  in  the  uterine  mucosa  vary.  In  the  majority  of  cases  there 
will  be  found  hyperplasia,  which  is  often  incorrectly  described  as  of  inflammatory 
origin.  All  the  elements  of  the  mucosa  may  be  increased  and  many  variations 
from  the  normal  are  seen,  ranging  from  simple  oedema  to  gland  hypertrophy, 
or  polypoid  thickening  of  the  endometrium,  associated  with  dilatation  of  the 
VOL.  VIII. — 34 
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glands  and  vascular  changes.  Not  infrequentl}'  there  are  localized  projections 
which  are  described  as  mucous  polypoids.  Hyperplasia  is  generally  found  in 
the  mucosa  of  the  uterus  when  a  submucous  myoma  is  present.  It  rarely  occurs 
with  the  subperitoneal  forms.  Even  though  the  uterus  is  elongated,  the  mucosa 
rarely  undergoes  hypertrophy  in  this  class  of  tumors;  more  frequently  the 
i-everse  is  noted,  the  mucosa  l:)eing  atrophied.  True  endometritis  resulting  from 
infection  may  be  observed,  yet  it  results,  not  from  the  presence  of  the  tumor, 
but  from  secondary  infection.  The  mucosa  covering  a  submucous  fibroid  is 
usually  thmned  upon  the  prominent  portions  of  the  growth.  Indeed,  it  is 
sometimes  absent,  having  ulcerated  away  after  the  great  stretching  to  which 
it  has  been  subjected  and  from  the  trauma  of  the  pressure.  About  the  neck 
of  the  growth,  on  the  contrary,  the  mucosa  is  thickened  and  may  form  a  thick 
ridge  or  collar  which  is  usually  very  vascular  and  bleeds  easily.  Counter- 
pressure  against  the  uterine  mucosa  causes  atrophy  of  the  endometrium  at  the 
point  of  contact.  Landau  has  described  a  case  in  whicli  serial  transverse  sec- 
tions of  the  whole  uterus  failed  to  show  a  uterine  cavity  under  the  micro- 
scope. 

Effect  upon  the  Tubes  and  Ovaries. — The  tubes  are  frequently  elongated  and 
the  ovaries  commonly  diseased.  Tait  found  appendage  disease  in  fifty-four 
per  cent  of  cases.  Fabricius  found  that  the  tubes  are  commonly  diseased  in  the 
case  of  the  larger  growths  and  that  both  tubes  are  apt  to  be  affected.  The 
lesions  are  generally  those  of  endosalpingitis  and  interstitial  salpingitis,  with 
resulting  thickening  of  the  walls  and  a  partial  destruction  of  the  mucosa.  Under 
the  microscope  one  finds  that  the  epithelial  cells  have  been  thrown  off  from  the 
mucosa  or  are  the  seat  of  mucinous  retentions.  The  connective  tissue  is  oedema- 
tous  and  distended  by  an  exudate  or  by  extravasations  of  blood.  "Mast  cells" 
are  common,  as  are  groups  of  round  cells.  The  muscle  is  first  oedematous,  and 
later  may  be  the  seat  of  much  roimd-cell  infiltration. 

For  the  most  part,  the  ovaries  are  longer  than  usual  and,  according  to  Bulius, 
thicker.  This  may  be  due  in  part  to  the  retention  of  growing  follicles,  yet  is 
aided  by  a  chronic  inflammation.  Sometimes  the  ovaries  are  peculiarly  flattened 
and  sclerotic,  or  they  may  be  greatly  stretched  out  and  elongated.  The  stroma 
is  infiltrated  with  round  cells,  and  the  blood-vessels  are  contracted  and  commonly 
the  seat  of  hyaline  degeneration.  The  corpora  fibrosa  are  generally  thickened. 
The  frequency  of  tubal  and  ovarian  complications  is  shown  by  the  following: 
In  McDonald's  series  of  280  cases  they  were  found  in  137;  Webster  found  them 
in  99  out  of  210  cases;  Meredith  reports  tubal  disease  in  56  per  cent  and  chronic 
ovaritis  in  46  per  cent  of  Lawson  Tait's  series.  Coincidently  with  the  presence 
of  the  fibromyomata  there  is  commonly  tubal  disease,  while  the  changes  in  the 
ovaries  may  be  the  direct  result  of  these  growths. 

With  the  growth  of  the  fibroids,  the  blood-vessels  of  the  broad  ligament  and 
uterus  tend  to  enlarge  and  sometimes  are  found  of  great  size;  the  veins  especially 
may  form  varicose  masses.  Edematous  areas  are  commonly  seen  in  the  broad 
ligament,  and  by  some  are  considered  as  distended  lymph  spaces  filled  with 
serum. 
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Effects  upon  the  Contents  of  tJie  Pelvis. — As  the  tumor  grows  it  is  apt  to  coni- 
])ress  the  structures  which  normally  lie  in  the  peh-is.  As  a  rule,  pressure  effects 
develop  gradually,  but  sometimes  the  reverse  is  noted.  The}^  are  most  commonly 
observed  in  the  case  of  large  tumors  which  have  remained  within  the  pelvis, 
although  serious  complications  often  arise  with  the  gTowth  of  intraligamentous 
tumors.  Even  small  fibroids  of  this  type  may  give  rise  to  serious  complications. 
Pedunculated  subserous  growths  may  also  cause  difficulty,  esj)ecially  when  they 
fall  into  the  pouch  of  Douglas  and  finally  become  incarcerated  in  the  pelvic 
cavity.  The  bladder,  ureters,  and  rectum  are  most  exposed  to  compression. 
The  bladder  symptoms  may  vary  with  the  different  types  of  growth.  Fre- 
quently the  ^dscus  is  prevented  from  filling  in  a  normal  manner.  A  fibroid 
of  the  anterior  uterine  wall  maj'  compress  or  elevate  it.  Pressure  may  lift 
it  out  of  the  pehds,  so  that  it  occupies  a  position  between  the  summit  of  the 
growth  and  the  anterior  abdominal  wall ;  sometimes  it  lies  as  high  as  the  umbili- 
cus. Obstruction  of  the  lu'ethra  may  further  the  displacement  tlirough  retention 
of  urine.  Occasionallv  bladder  s3^mptoms  are  the  first  complaint  made  by  the 
patient  who  has  a  uterine  fibromyoma.  The  round  ligaments  may  be  hyper- 
trophied,  but  more  often  they  are  thinned.  If  the  growth  is  fundal,  the  liga- 
ments elongate.  Frequently  they  are  so  thinned  by  being  stretched  over  the 
tumor  that  they  are  scarcely  recognizable. 

The  vagina  may  also  be  displaced.  Sometimes  it  is  drawn  up  and  elevated, 
yet  may  be  pushed  down  by  the  weight  of  a  large  tumor  in  the  pelvis  or  partially 
inverted  in  the  case  of  certain  submucous  growths.  Lateral  displacements  are  not 
uncommon,  and  the  vagina  may  be  distended  by  a  submucous  pohq^oid  growth. 

The  ureters  are  frequently  involved.  Their  lower  insertions  may  be  dis- 
placed by  growths  which  exert  pressure  upon  the  base  of  the  bladder.  Intra- 
ligamentous tumors  may  displace  them  outward,  upward,  or  downward.  Some- 
times the  ureter  \Aill  be  found  overriding  the  growth.  Pressiu'e  on  the  ureter 
may  cause  hydro-ureter,  hydronephrosis,  or  even  destruction  of  the  kidney, 
and  it  would  appear  that  these  complications  are  more  common  than  has  been 
taught  in  the  past.  Knox  has  shown  that  some  obstruction  was  present  in  a 
large  proportion  of  his  series  of  cases. 

The  rectum  may  be  compressed,  although  complete  obstruction  probably 
never  occm\s  from  fibroids  except  when  there  are  secondary  complications. 
Yet  the  bowels  may  be  compressed  to  an  extent  that  favors  the  advent  of  con- 
ditions causing  s^inptoms.  Auto-intoxication  and  anaemia  have  been  ascribed 
to  partial  obstruction  by  impacted  fibroids,  and  chronic  constipation  and  difficult 
defecation  are  quite  common.     Hemorrhoids  are  frequently  observed. 

The  pelvic  circulation  may  be  impeded,  with  resulting  a'clema  and  varicosities 
in  the  lower  extremities,  rectum,  vagina,  or  vulva.  Phlebitis  is  occasionally 
noted,  especiallj'  after  infection  of  the  myomatous  growth. 

Effect  upon  Remote  Organs. — Cardio- Vascular  Degenerations. — Cardio-vas- 
cular  changes  are  frequently  found  in  relation  with  fibromyoma,  and  in  recent 
years  they  have  been  the  subject  of  much  investigation.  Yet,  at  the  present 
time,  they  are  not  thoroughly  understood. 
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For  a  long  tinie  it  has  been  well  known  that  the  mortality  following  the 
removal  of  fibroids  has  been  greater  than  should  be  expected  from  the  mere 
removal  of  the  tumor.  As  early  as  1835  Hofmeier  stated  that  cardiac  disease 
is  frequently  observed  in  cases  of  abdominal  tumor,  and  especially  in  fibroids 
of  large  size.  Many  pathological  findings  have  been  described  b}'  the  pathologist 
and  clinician.  Brown  atrophy  and  fattj^  degeneration  of  the  heart,  arterial 
sclerosis  of  the  blood-vessels,  myocarditis,  and  endocarditis  ai'e  commonly 
observed.  Clinically,  one  finds  many  cardiac  murmurs,  presumptively  of 
hsemic  origin. 

There  is  little  doubt  but  that  such  j^athological  changes  in  the  heart  are  very 
frequent.  Strassman  and  Lehman  found  definite  cardiac  lesions  in  48.8  per 
cent  of  71  cases  in  Gusserow's  clinic.  Fleck  obtained  similar  percentages  in 
a  series  of  325  cases.  Boldt,  in  a  study  of  79  cases,  found  some  circulatory 
disturbance  in  47  per  cent.  Wilson  reports  that  in  72  cases,  which  were  treated 
surgically,  there  were  cardiac  disturbances  in  46  per  cent.  They  were  also 
noted  in  25  per  cent  of  Webster's  210  cases.  Roger  Williams  thus  reports  the 
cardiac  findings  in  32  autopsies  of  women  with  fibromyomatous  uteri:  Valvular 
disease,  mostly  chronic,  6  cases;  fatty  degeneration,  5  cases;  hypertrophy  and 
dilatation,  3  cases;  atheroma  of  aorta.  3  cases;  small  heart,  3  cases;  normal, 
12  cases. 

Pallanda,  as  a  result  of  his  study  in  1905,  concluded  that,  in  the  natural 
evolution  of  fibroids,  tlu"ombosis  of  the  pelvic  venous  sinuses,  pulmonary  embol- 
ism, cardiac  lesions,  and  sudden  syncope  followed  in  11  per  cent  of  cases.  Wilson 
believes  that  myocardial  degeneration  was  responsible  for  death  in  4  of  the 
fatal  cases  of  his  series.  Three  of  the  5  cases  of  Boldt's  series  that  succumbed  after 
operation,  died  from  cardio-vascular  degeneration.  Fenwick,  in  1888,  reported 
22  cases  of  large  cystic  abdominal  tumors,  in  which  fatty  degeneration  of  the 
heart  was  found  at  autop.s}'.  Yet  all  do  not  agree  as  to  the  frecjuency  of  these 
complications.  A\  inter  reports  his  clinical  results  in  a  series  of  266  fibromyoma 
cases,  in  which  the  diagnosis  was  made  by  an  internalist.  The  heart  was  normal 
clinically  in  GO  per  cent  of  cases,  while  30  ])er  cent  presented  murmurs  of  pre- 
sum})tive  luemic  origin.  Cardiac  dilatation  antl  h}-pertrophy  were  noted  in 
6  per  cent  of  cases,  and  were  mostly  attributed  to  antemia.  True  valvular  dis- 
ease was  determined  in  only  one  per  cent  of  the  series. 

There  is  much  controvers}^  as  to  the  cause  of  these  lesions.  Ai-e  these  primary 
changes  in  the  heart  and  blood-vessels  due  to  the  same  cause  which  produces  the 
tumor,  or  are  they  merely  secondary  results  and  symptoms  of  the  tumor?  At 
the  present  time  the  majority  l^elieve  that  the  changes  are  secondary  to  the 
ana-mia  \\liich  results  from  hemorrhage  or  from  disturbance  of  digestion  from 
pressure  of  the  tumors.  Fleck  suggests  that  they  may  result  fi-om  a  disordered 
ovarian  secretion. 

Large  tumors  ma}-  lead  to  cardiac  changes  tlu-ough  pressiu'e  on  various  organs. 
The  expansion  of  the  lungs  may  be  curtailed,  and  large  vessels  may  be  compressed. 
The  alimentary  functions  may  be  impaired,  and  toxic  matter  absorbed  from 
the  Iwwel.     Other  organs,  as  the  kidnevs,  ureters,  and  bladder,  mav  be  com- 
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pressed.  Pressure  on  the  sympathetic  gangha  may  cause  reflex  irritation 
of  the  heart.  The  different  authorities,  however,  do  not  agi-ee.  In  Fleck's 
series,  for  example,  cardiac  changes  were  demonstrated  clinically  in  34.6  per  cent 
of  cases  in  which  there  had  been  no  hemorrhage.  Nor  was  there  a  histor}'  of 
bleeding  in  six  of  eleven  cases  in  which  cardiac  lesions  were  demonstrated  at 
autopsy.  Cardiac  lesions,  moreover,  have  been  demonstrated  in  cases  in  which 
the  tumor  was  of  small  size.  More  work  is  necessary  before  definite  conclusions 
can  be  adopted;  yet  man}-,  as  Noble,  believe  that  cardio- vascular  degenerations 
do  not  play  a  large  part  in  producing  fatal  results,  save  in  neglected  and  late 
cases. 

Renal  Disturbances. — Renal  disturbances  are  more  common  in  fibroids  than 
is  generally  believed.  Webster  found  albumin,  casts,  diminished  urea,  or  diminu- 
tion of  the  amount  of  urine,  in  thirty  per  cent  of  his  cases  in  which  symptoms 
of  pre-existing  renal  disease  had  been  eliminated,  as  far  as  could  be  done,  by 
careful  histories.  Nor  did  treatment,  prior  to  operation,  produce  marked 
improvement.  He  concludes  that  the  facts  producing  these  lesions  are  identical 
with  those  causing  the  cardio- vascular  disturbances.  They  are  chiefly  operative 
in  large  growths  which  fill  the  i:)elvis  and  abdomen. 

Symptoms  of  Uterine  FiBROMYf)MA. — The  symptoms  of  fibromyoma  are 
extremely  variable,  and  depend  upon  the  site  and  character  of  the  growth,  its 
size,  and  the  presence  of  degenerations.  Not  uncommonl)^  there  are  no  symj)- 
toms,  especially  in  subperitoneal  tumors,  which,  even  when  of  large  size,  ma}- 
occasionally  produce  merely  discomfort  from  the  abdominal  distention. 

The  range  of  symptoms  includes  the  following:  menorrhagia  and  metror- 
rhagia, ana'mia,  dysmenorrhoea,  pain,  leucorrhoea,  and  various  pressure  symp- 
toms. 

Hemorrhage. — The  most  common  s3Tiiptom  is  hemorrhage  from  the  uterus, 
which  Winter  says  is  present  in  two-thu-ds  of  all  cases  presenting  symptoms. 
Usually  it  begins  as  increased  and  prolonged  menstruation,  and  never  as  the 
sudden  flooding  which  is  seen  in  carcinoma.  The  interval  between  the  periods 
gradually  shortens  until  finally  there  results  a  continuous  dribbling  of  blood  with 
exacerbations  at  the  times  corresponding  to  the  menstrual  periods.  The  rule 
is,  however,  that  there  is  no  bleeding  between  the  monthly  periods.  The  great- 
est variations  may  occm-,  and  rarely  are  the  cases  typical.  The  law  of  the 
bleeding  in  single  tumors  is,  roughly  speaking,  as  follows :  In  interstitial  growths 
the  menorrhagia  increases  in  accordance  with  the  size  of  the  tumor.  It  de- 
creases as  the  gi'owth  approaches  the  peritoneal  uterine  covering,  and  may  be 
lacking  when  the  fibroid  is  subperitoneal  and  pedunculated.  When  the  tumor 
approaches  the  mucosa  and  becomes  submucous,  there  is  a  disproportionate 
increase  of  bleeding.  Typical  cases  are  rarely  seen,  as  frec{uently  all  three  forms 
of  the  growth  exist  in  the  same  uterus.  A  single  submucous  tumor  of  ver}- 
small  size  may  occasion  more  serious  hemorrhage  than  great  subperitoneal  or 
many  interstitial  forms.  The  hemorrhage  is  therefore  increased  in  direct  ratio 
to  the  proximity  of  the  tumor  to  the  uterine  mucosa. 

The  hemorrhage  results  from  the  congestion  of  the  endometrium  due  to  the 
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disturbance  of  the  circulation  caused  by  the  presence  of  the  tumor.  The  thin- 
walled  veins  are  more  easily  compressed  than  the  thicker-walled  arteries,  and 
the  return  flow  is  consequently  impeded.  The  l)leeding  comes  from  the  hyper- 
trophied  endometrium  of  the  increased  uterine  cavity.  Disturbance  in  the 
local  circulation  of  the  tumor  may  cause  serious  hemorrhage,  especially  in  en- 
gorgement due  to  twisting  of  the  pedicle.  Under  the  latter  circumstances  the 
bleeding  may  be  sudden  and  considerable. 

In  uterine  tibi-oids  the  duration  of  the  menstrual  ]jeriod  and  the  cjuantity 
of  flow  are  increased  as  the  joatient  approximates  the  normal  age  for  the  meno- 
pause. There  is  no  intermission  in  the  regularity:  one  flow  may  continue  into 
another,  but,  when  that  period  ceases,  the  flow  does  not  begin  anew  until  the 
regular  term  for  menstruation  arrives.  The  menopause  is  greatly  postponed, 
and.  where  patients  are  menstruating  regularly  and  without  interruption  past 
the  age  of  forty-eight  vears.  there  is  a  rapidly  increasing  percentage  of  fibroids 
as  the  cause  of  the  postponement  of  the  menopause  with  the  increasing  age. 
So. uniform  is  this  that  ninety-four  per  cent  of  the  patients  menstruating  regu- 
larly and  without  interi'uption  at  fift}'-four  3'ears  of  age  have  fibroids.  In  car- 
cinoma of  the  uterus,  the  interruption  of  normal  menstruation  takes  place 
under  the  climacteric  age.  These  patients  may  have  sudden  and  severe  hem- 
orrhage months  or  years  after  the  cessation  of  menstruation.  This  never  occurs 
in  fibroids  and  rarel}'  in  uterine  fil^rosis,  so  that  postponement  of  the  menopause 
is  of  itself  an  evidence  of  fibroid. 

Aiicemia. — Deatli  fi-oni  acute  hemorrhage  is  very  rare,  and  usually  there 
results  more  or  less  profound  anaemia.  Pallanda,  in  1905,  states  that  death 
resulted  directly  or  indirectl}'  from  hemorrhage  in  6.4  per  cent  of  171  fatal  cases 
which  had  not  been  operated  upon.  The  resulting  amemia  may  constitute  a 
serious  feature,  and  generally  is  sufficiently  marked  to  add  considerably  to  the 
risk  of  oj^eration.  Often  it  is  amenable  to  treatment,  yet  it  may  resist  the 
effects  even  of  ciu'ettage.  Noble  reports  two  cases  in  which  the  hamoglobm 
was  reduced  to  ten  and  fifteen  per  cent  respectively. 

Dysmenorrhcea. — Dysmenorrhoea  is  common  in  adenomyomata,  as  the  blind 
sacs  in  the  glandular  areas  become  engorged  with  blood  at  the  time  of  menstrua- 
tion. It  is  also  marked  in  submucous  poly]3S  which  also  swell  from  engorge- 
ment of  blood,  and  stimulate  painful  uterine  contractions  as  the  organ  tries  to 
expel  the  growth.  Tliese  pains  may  rcseml^le  those  of  labor.  Yet  pain  ma}' 
result  in  the  presence  of  subserous  and  interstitial  growths,  from  causes  wliich 
we  cannot  always  explain.  As  a  rule,  it  is  ascribed  to  engorgement  of  the  tumors 
with  blood;  yet  fibrous  growths  have  few  blood-vessels,  although  they  may 
occasion  pain.  Dysmenorrhava  may  often  result  from  an  associated  tubal  or 
ovarian  inflammation. 

Intermenstrual  Pain. — Intermenstrual  pain  is  a  variable  symptom.  It  may 
be  present  or  abi^ent.  Especially  is  it  noted  in  connection  with  degenerative 
changes.  Thus,  Cullingworth  noted  pain  as  a  marked  S3Tnptom  in  two-thirds  of 
his  necrobiotic  cases,  in  three-fifths  of  the  cystic  fibroids,  and  in  one-third  of 
the  cases  classified  as  nedematous.     In  the  majority  of  the  degenerated  growths 
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the  mass  is  tender  to  pressure,  even  though  no  actual  inflammation  exists. 
The  advent  of  complications  is  often  associated  with  pain,  especially  in  peritoneal 
complications.  Torsion  of  the  pedicle  may,  if  produced  suddenly,  occasion 
great  distress.  The  incarceration  of  the  tumor  in  the  pelvis  may  cause  intense 
pain,  largely  due  to  pressure. 

Lewcorr/icBa.— Leucorrhoea  is  a  symptom  of  little  actual  diagnostic  value. 
It  is  more  common  when  the  endometrium  is  the  seat  of  glandular  changes. 
Then  it  represents  the  glandular  secretion,  yet  maj'  occur  from  old  cervical  in- 
fections. Sometimes  it  is  the  transudate  from  the  distended  capillaries  of  a 
submucous  growth.  The  discharge  is  foul-smelling  when  ulceration  or  gan- 
grene occurs.  Like  leucorrhoea  in  general  it  is  most  noticeable  just  before  and 
after  menstruation. 

Pressure  Symptoms. — Pressui'e  sjonptoms  are  common  and  depend  upon  the 
extent  and  location  of  the  growth.  A  small  intraligamentous  tumor  may  occa- 
sion far  more  symptoms  than  a  large  pedunculated  subperitoneal  growth  that 
is  not  incarcerated  in  the  pelvis.  Sometimes  the  s>Tnptoms  are  slight,  such  as 
a  sense  of  fulness  in  the  pelvis  or  a  dragging  sensation  in  the  loins  or  back. 
Pressure  on  the  bladder  may  lead  to  frequency  of  micturition  and  even  vesical 
tenesmus.  Sometimes  retention  may  occur,  especially  when  pressure  is  exerted 
upon  the  urethra.  These  symptoms  are  often  aggravated  at  the  menstrual 
period,  and  may  be  due  to  large  growths  or  to  the  small  subvesical  forms  which 
compress  the  neck  of  the  bladder.  Intraligamentous  tiunors  may  compress 
the  ureters,  yet  as  a  rule  the  ureters  are  pushed  aside.  More  or  less  obstruction 
may  result,  however,  with  secondary  changes  in  the  upper  urinary  tract,  as 
hydi'o-ureter,  hydronephi'osis,  and  even  destruction  of  the  kidney.  We  have 
already  called  attention  to  the  frequency  of  such  complications  in  Knox's  series. 
Infection  of  the  urinary  tract  is  apt  to  follow.  Deaths  from  uraemia  have 
been  reported.  Pressure  on  the  rectum  is  not  common,  although  incarcerated 
fibroids  have  occasioned  obstruction.  Growths  from  the  posterior  uterine  wall 
may  cause  irritation  of  the  rectum  and  constipation,  and  mucous  proctitis 
has  been  ascribed  to  it.  Hemorrhoids  often  occur.  Pressure  on  the  nerves 
and  veins  may  cause  painful  sjmiptoms  of  the  lower  extremities.  (Edema  and 
varicose  veins  are  commonly  noted  in  incarcerated  pelvic  growths.  Phlebitis 
and  thrombosis  are  seen  even  in  cases  before  operation.  Intra-abdominal 
growths  may  attain  a  size  sufficient  to  give  symptoms  of  pressure  on  the  organs 
in  the  upper  abdominal  and  thoracic  cavities. 

Diagnosis  of  Uterine  Fibromyomata. — The  diagnosis  of  uterine  fibromyo- 
mata  is  usually  easy,  although  occasionally  it  is  extremely  diflficult,  especially 
in  the  small  submucous  and  large  interstitial  forms,  when  nearly  all  methods 
of  examination  may  be  exhausted  before  the  diagnosis  is  final.  A  careful 
history  is  often  of  great  value,  yet  the  pelvic  condition  must  be  determined  by 
a  bimanual  examination.  The  symptoms  are  subjective  and  objective.  As 
subjective,  we  commonly  obtain  the  history  of  hemorrhage,  dysmenorrhoea,  or 
other  pelvic  symptoms  which  have  extended  over  a  considerable  space  of  time 
in  a  woman  usually  of  middle  age.     Commonly  there  is  a  history  of  sterility 
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or  of  frequent  spontaneous  abortion.  The  patient  may  or  may  not  have  s3anptoms 
of  pressm-e,  or  be  conscious  of  a  growing  tumor.  Usually  she  has  gained  weight. 
Emaciation  rarely  occui-s  save  in  the  later  stages  of  growths  of  enormous  size. 
Objectively  we  may  find  symptoms  of  ana?mia  when  the  bleeding  has  persisted 
for  a  considerable  space  of  time.  The  color  of  the  skin  differs  from  that  of 
cachexia  following  malignancy,  which  is  seen  only  in  the  later  stages  of  this 
disease,  and  is  attended  with  loss  of  weight  and  strength.  The  skin  is  pale- 
yellow  and  white  in  the  aniemia  following  fibroids,  rather  than  the  yellowish- 
brown  of  the  true  cachexia  of  cancer. 

On  bimanual  examination  we  commonly  find  an  enlarged  uterus  of  firm 
consistency  and  frequently  ot  irregular  outline.  As  the  growths  are  usually 
multiple  we  often  find  the  bosses  or  knobs  of  subperitoneal  tumors  plainly  ap- 
preciable; yet  all  fibroid  uteri  are  not  hard,  nor  of  irregular  outline.  Frequentl}- 
they  are  soft  and  rounded,  when  they  may  be  confused  with  various,  conditions 
and  cause  much  difficulty  in  the  diagnosis.  Sometimes  the  diagnosis  cannot 
be  made  until  the  cervix  is  dilated  and  a  pol3'poid  growth  felt  within  it. 

As  regards  the  appearance  of  fibromyomatous  growths  the  range  is  so  ex- 
tensive and  the  physical  aspects  so  variable  that,  in  their  relation  to  the  diagnosis, 
we  may  best  review  the  question  according  to  the  size  and  situation  of  the  tumor. 
Thus,  we  may  classify  these  growths  as  (a)  small  myomata,  and  (6)  the  larger 
myomata  which  extend  as  distinct  tumors  into  the  abdomen. 

(a)  Diagnosis  in  the  Case  of  a  Small  Uterine  Fibromyoma. — Small  submucous, 
pedunculated  fibroids  above  the  level  of  the  surface  are  often  recognizable 
only  when  the  uterine  canal  is  sufficiently  dilated  to  admit  a  palpating  finger. 
The  whole  uterus  is  usuall}^  more  or  less  symmetrically  enlarged,  and,  although 
softer  than  normal,  is  harder  than  a  pregnant  uterus.  There  is  no  Hegar's  sign 
of  pregnancy,  nor  are  there  intermittent  contractions.  The  enlargement  is 
occasionally  mistaken  for  a  metritic  uterus. 

When  a  tumor  projects  through  the  cervix,  the  condition  can  be  confused 
with  inversion  of  the  uterus,  a  pedunculated  sarcoma,  a  uterine  polyp,  or  the 
placental  remains  of  an  abortion.  The  appearance  varies  accordingly  as  the 
tumor  is  covered  or  not  covered  with  mucosa.  Tumors  covered  with  a  mucosa 
are  red  and  sensitive  to  pain,  while  those  which  are  not  so  covered  are  pale  and 
not  sensitive.  An  inverted  uterus  is  readil}^  recognizable  in  the  majority  of 
cases.  On  sweeping  the  finger  around  the  base,  in  the  case  of  a  polypus,  the 
cervical  canal  is  felt,  unless  the  tumor  has  become  adherent  at  its  neck  and 
has  thus  obliterated  the  canal,  when  the  condition  may  be  mistaken  for  an 
inverted  uterus.  The  recto-abdominal  examination,  in  inversion  of  the  uterus, 
will  show  the  absence  of  the  fundus  above  the  cervix,  and  sometimes  we  can 
recognize  the  tubal  ostia  in  the  inverted  mass.  An  ulcerated  or  gangrenous 
tumor  may  be  confused  with  a  malignant  growth.  When  the  diagnosis  is  in 
doubt,  the  patient  should  be  examined  under  ana:^sthesia,  and  the  cavity  of 
the  uterus  should  be  explored  with  the  finger  or  the  sound.  Such  exploration 
should  never  be  undertaken  without  aseptic  precautions,  nor  unless  pregnancy 
has  been  absolutely  excluded. 
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Small  submucous,  non-pedunculated  tumors  may  be  very  difficult  of  diagnosis. 
The  uterus  is  increased  in  size  and  more  rounded  than  normal,  and  often  the 
condition  is  recognizable  only  when  the  cervix  has  been  dilated  and  the  uterine 
cavity  explored  with  the  finger. 

Small  interstitial  tumors  may  escape  recognition.  The  higher  they  lie  in 
the  uterus,  the  more  difficult  is  the  diagnosis.  When  situated  low  down  they 
may  bulge  into  the  cervix  and  simulate  inversion.  Quite  frequently  they  cause 
bulging  of  one  lip  of  the  cervix,  displacing  the  os  to  the  other  side  and  changing 
its  appearance  to  a  slit,  which  easily  escapes  recognition.  Such  cases  must  be 
examined  most  carefully  and  under  anaesthesia.  The  os  must  be  found,  when 
the  sound  will  show  the  position  of  the  uterine  cavity.  By  this  means  the 
thickness  of  the  uterine  wall  can  be  determined  and  areas  of  local  hardness 
located. 

Small  subperitoneal  tumors  produce  a  slight  bulging  on  the  surface  of  the 
uterus  or  are  felt  as  pedunculated  projections.  The  latter  are  more  or  less 
movable,  but  their  form  and  consistency  depend  upon  the  condition  of  the 
growth.  Usually  they  are  hard  and  unyielding,  but  when  cystic  they  may  have 
an  elastic  consistence.  When  the  growths  are  confined  to  one  side  of  the  uterus, 
or  to  the  fundus,  the  womb  may  be  clearly  outlined  as  a  distinct  body  to  which 
the  tumors  are  attached.  Sometimes  pedunculated  growths  may  simulate 
ovarian  swellings.  The  diagnosis  is  easy  when  both  ovaries  can  be  palpated, 
yet  frequently  this  is  impossible.  The  consistency  and  irregular  outline  of  the 
pedunculated  growth  may  furnish  sufficient  evidence  of  its  nature  and  the  mass 
will  follow  the  uterus  when  it  is  pushed  from  side  to  side.  Enlarged  Fallopian 
tubes  may  simulate  this  condition,  yet  there  are  generally  the  history  and 
symptoms  of  tubal  disease.  The  sound  is  of  the  greatest  help  in  determining 
the  diagnosis,  but  this  instrument  must  be  most  cautiously  used. 

Intraligamentous  fibroids  are  readily  diagnosed.  They  usually  are  situated 
low  down  in  the  pehds  and  consequently  are  within  easy  reach  of  the  examining 
finger.  Sometimes  they  even  project  into  the  vagina.  On  account  of  their 
location  and  attachments  they  are  but  slightly  movable. 

(h)  Diagnosis  in  the  Case  of  a  Large  Uterine  Fibromyoma. — A  large  uterine 
fibromyoma  may  be  regular  or  irregular  in  outline  and  can  usually  be  distinctly 
defined.  The  greatest  confusion  results  in  the  case  of  tumors  of  regular  outline, 
which  may  be  confounded  with  pregnancy  or  with  ovarian  cysts.  When  the 
growth  is  subperitoneal  we  can  generally  recognize  its  connection  with  the 
uterus,  although  sometimes  this  may  be  impossible.  The  tumors  vary  in  their 
range  of  movements  according  to  their  size,  the  length  of  their  pedicle,  and  the 
extent  and  character  of  the  adhesions  when  present.  An  abdominal  examination 
is  frequently  of  the  greatest  aid  in  the  diagnosis,  and  often  we  are  able  to  recog- 
nize the  connection  of  the  tumor  with  the  uterus  when  an  assistant  makes  traction 
upon  it  through  the  abdominal  wall  and  upward  toward  the  diaphragm.  The 
pedicle  is  thus  made  tense  and  appreciable  under  bimanual  examination  which 
should  proceed  according  to  the  usual  methods  of  medical  diagnosis  (inspection, 
palpation,  etc.). 
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Inspection. — The  contour  of  the  abdomen  frequently  gives  diagnostic  aid. 
A  fibroid  tumor  large  enough  to  distend  the  abdomen,  but  not  completely  to 
fill  it,  is  commonly  located  to  one  side  of  the  median  line.  This  is  partially 
due  to  the  projection  of  the  promontory  of  the  spinal  column  into  the  abdominal 
cav-ity,  which  tlirows  the  fibroid  to  one  side,  as  it  does  the  pregnant  uterus, 
and  partially  on  account  of  the  more  irregular  shape  of  the  tumor  growth. 
The  contour  of  the  al^^omen  also  may  be  suggestive.  Thus,  the  abdominal 
wall  drops  suddenly  to  its  normal  level  above  the  upper  confines  of  the  tumor, 
while  in  ovarian  cysts  and  pregnancy  the  descent  is  more  gradual.  This  is  best 
recognized  under  anaesthesia.  A  linea  nigra  may  be  present,  although  it  is 
rarely  as  well  marked  as  in  pregnancy. 

Palpation. — The  outline  may  be  regular  or  irregular.  The  irregular  shapes 
are  the  easier  to  diagnose.  On  pushing  the  tumor  from  side  to  side,  one  may 
find,  on  examining  through  the  vagina,  that  the  cer\ix  moves  coincidentally. 
Small  nodules  upon  the  tumor  mass,  especially  when .  pedunculated,  are 
strongly  presumptive  of  fibroids.  We  must  bear  in  mind  also  that  large  sub- 
serous, pedunculated  growths  may  be  detached  from  their  connection  with  the 
uterus  and  become  parasitic ;  in  which  event  the  diagnosis  will  be  more  confus- 
ing. A  sign  of  great  diagnostic  value  is  the  absence  of  intermittent  contrac- 
tions,— the  characteristic  of  pregnancy.  Yet  some,  as  Hart  and  Barbour,  have 
observed  this  phenomenon  in  soft  fibroids.  The  breasts  occasionally  are 
enlarged  and  may  contain  colostriun. 

Percussion. — ^The  percussion  note  is  flat,  unless  the  growth  is  covered  \vith 
distended  intestines.  T^inpanitic  resonance  is  present  in  the  flanks,  unless  the 
abdomen  contains  free  fluid.  When  the  examiner  is  in  doubt,  he  should  turn 
the  patient  upon  her  side  and  then  make  percussion.  Movable  dulness  is 
apparent  in  ascites  and  in  subperitoneal  tumors  which  are  mobile. 

Auscultation. — A  uterine  souffle  is  heard  most  distinctly  at  the  side,  although 
sometimes  it  is  present  over  the  surface  of  the  tumor.  This  is  not  of  diagnostic 
value,  as  it  is  present  in  all  conditions  presenting  enlarged  veins  of  the  broad 
ligament.     The  presence  of  a  foetal  heart  should  be  looked  for. 

Vaginal  Examination. — The  vaginal  mucosa  is  often  discolored  and  softened 
as  in  pregnancy.  In  rare  cases  it  presents  the  characteristic  purplish  hue.  The 
cervix  may  be  variously  displaced,  according  to  the  position  of  the  tumor. 
Usually  it  has  a  firm  consistence,  although  it  may  be  softened.  The  lower  uter- 
ine segment  is  rarely  sjnimetrical  as  in  pregnancy,  although  occasionally  it 
may  present  such  symmetry.  On  the  bimanual  examination,  the  uterus  is 
found  to  be  enlarged,  and,  in  the  case  of  pedunculated  subserous  growths,  is 
frequently  distinct  from  the  tumor.  Sometimes,  however,  we  simply  feel  a 
large  mass  continuous  with  the  cervix. 

The  Use  of  the  Sound.— The  sound  should  not  be  used  unless  the  possibility 
of  pregnancy  has  been  excluded.  In  doubtful  cases,  unless  there  is  urgency 
for  operation,  it  may  be  well  to  Avait  until  the  positive  signs  of  pregnancy  have 
had  time  to  develop.  Frequently  the  canal  is  so  displaced  that  a  metal  sound 
cannot  be  passed.     A  bougie,  therefore,  may  be  useful.     The  length  of  the 
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cavity  is  always  increased  iii  submucous  and  interstitial  growths  of  large 
size.  The  direction  in  which  the  uterine  canal  runs  may  also  be  strongly 
suggestive,  as  not  uncommonly,  in  fibroids,  the  canal  is  markedly  displaced  to 
one  side. 

DiFP^ERENTiAL  DIAGNOSIS.— We  havc  already  discussed  certain  essential 
points  in  the  differential  diagnosis  between  fibromyoma,  ovarian  cysts,  and 
normal  pregnancy.  There  are  certain  other  conditions,  however,  which  may 
cause  confusion  in  the  differential  diagnosis. 

Ectopic  gestation  may  be  mistaken  for  myoma,  or  vice  versa.  The  difficulty 
is  greater  if  pregnancy  is  in  an  undeveloped  horn,  in  which  condition  it  may 
not  be  possible  to  reach  a  diagnosis  until  abdominal  section  has  been  made. 
As  a  rule,  the  hardness  of  the  myoma,  its  slow  growth,  and  the  absence  of 
the  signs  and  symptoms  of  pregnancy  may  suflfice  to  establish  its  nature.  In 
soft  tumors,  however,  the  condition  is  more  confusing. 

When  the  uterus  is  greatly  enlarged  by  the  tumor  the  condition  may  resemble 
that  of  an  advanced  ectopic  pregnancy,  in  which  there  are  death  of  the  foetus 
and  the  absorption  of  the  liquor  amnii.  Many  such  cases  have  been  reported. 
If,  after  a  careful  routine  examination,  some  doubt  still  exists,  the  case  should 
be  subjected  to  the  .r-ray. 

Pelvic  inflammatory  masses  are,  as  a  rule,  easily  differentiated.  Occasionally, 
however,  it  may  be  difficult  or  even  impossible  to  make  such  a  differentiation, 
especially  when  there  has  been  peritonitis  with  an  extensive  exudate  which  is 
undergoing  absorption.  In  most  cases  the  history  aids  the  differentiation. 
The  chagnosis  is  most  difficult  in  cases  in  which  it  is  thought  that  adhesions  exist 
about  the  tumor. 

A  displaced  kidney  or  spleen  may  lie  in  close  relationship  to  the  pelvis  and 
may  be  mistaken  for  a  fibroid.  If  the  organs  are  easily  palpated  the  diagnosis 
is  clear.  The  notch  on  the  spleen  is  usually  palpable  in  enlargement  of  that 
organ.  In  the  jiresence  of  adhesions,  however,  the  case  may  be  confusing,  as 
either  condition  may  be  attended  with  torsion  of  the  pedicle  and  attacks  of 
severe  abdominal  pain. 

Cancer  of  the  ovary  may  be  difficult  of  differentiation  from  fibroids  com^ 
plicated  with  pelvic  suppiu'ation  and  extensive  parametritis.  The  true  con- 
dition may  not  be  recognized  until  the  abdomen  has  been  opened. 

Sarcoma  associated  with  fibroids  may  also  be  confusing,  unless  the  disease 
has  extended  to  the  endometrium.  Tissue  removed  by  the  curette  and  sub- 
jected to  microscopical  examination  will  reveal  the  true  condition.  Frecjuently, 
however,  the  malignant  areas  are  not  reached  by  the  spoon,  and  the  diagnosis 
is  not  made  until  the  advent  of  metastases  which  give  symptoms. 

Prognosis,  Without  Operation. — The  prognosis  varies  according  to  differ- 
ent factors.  We  must  take  into  account:  (a)  the  site,  the  prognosis  being 
unfavorable  when  the  tumor  is  of  the  submucous  or  the  intraligamentary  variety ; 
(b)  the  size  and  rapidity  of  growth;  (c)  the  size  and  position  in  the  pelvis — 
whether  impacted  in  the  pelvis,  or  situated  low  down  and  likely  to  become 
wedged  within  it;  (d)  the  symptoms  already  present,  of  which  hemorrhage  is 
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the  most  important :  and  (e)  the  presence  of  degenerations  in  the  tumor  or  in 
the  cardiovascular  organs. 

The  prognosis  of  fibroids  without  removal  is  still  a  matter  of  contention. 
Thus,  Roger  Williams,  in  1901,  concluded  that  only  one  of  3,000  cases  of  fibroids 
proved  fatal  without  operation.  This  report  was  based  upon  the  Registrar- 
General's  statistics  for  Great  Britain,  in  which  339  deaths  were  attributed  to 
uterine  fibromyoma,  in  a  population  of  17,000,000  women.  In  the  calculation 
the  frequenc}'  of  the  growth  was  taken  as  20  per  cent  of  women  over  35 
years  of  age.  There  are  objections  to  these  figures,  interesting  though  they 
are,  as  unfortunately  death  statistics  are  usually  incomplete.  That  deaths 
without  operation  are  not  uncommon  is  shown  by  Pallanda's  study  of  171 
such  fatal  cases.  Winter  states  that  death  resulted  from  the  effect  of  the  tumor, 
after  a  longer  or  shorter  period,  in  10  per  cent  of  cases.  Noble  estimated  that 
12  per  cent  of  2,274  of  his  collected  cases  would  have  died  without  operation 
from  degenerations  or  complications  which  existed  in  the  tumor  or  the  uterus 
at  the  time  the  operation  was  performed;  and  that  11  per  cent  would  have  died 
without  operation  as  a  result  of  complications  which  were  found  present  in  the 
uterine  appendages  or  in  the  abdomen.  He  states  that  there  existed  numerous 
other  complications  which  caused  invalidism,  in  addition  to  those  classified  as 
fatal,  and  concludes  that  approximately  30  per  cent  of  all  women  having  fibroid 
tumors,  as  seen  in  the  operating  room,  would  die  without  operation  in  the 
natural  course  of  the  disease,  or  from  the  complications. 

Many  have  claimed,  on  the  other  hand,  that  the  latter  author  has  exaggerated 
the  influence  of  these  tumors.  Yet,  it  would  appear  that  the  widely  held 
view  of  the  harmlessness  of  fibroids  must  be  greatly  modified.  We  may  say 
conservatively  that,  although  these  growths  possibly  cause  death  directly  in 
only  very  rare  instances,  their  influence  may  be  so  harmful  as  to  render  the 
system  less  able  to  withstand  the  effect  of  other  diseases.  The  frequency  of 
degenerative  changes  in  the  heart  and  arteries,  as  well  as  in  the  liver  and  kidney, 
must  be  borne  in  mind;  nor  can  we  lose  sight  of  the  frequency  of  malignant 
degeneration,  to  which  cause  must  be  assigned  a  mortality  percentage  nearly 
equal  to  that  of  operative  interference.  The  loss  of  blood,  the  resulting  anaemia, 
and  the  pressure  effects  frequently  cause  most  serious  conditions.  Moreover, 
the  presence  of  a  fibromyoma  undoubtedly  increases  the  dangers  of  pregnancy, 
labor,  and  the  puerperium  to  a  considerable  degree. 

Treatment. — The  treatment  of  fibroids  may  be  expectant,  palliative,  or 
radical.  Many  of  the  small  growths  produce  no  symptoms  and  their  recognition 
is  purely  accidental.  Probabl}^  the  great  majority  of  these  require  no  treat- 
ment whatsoever. 

Expectant  Treatment. — When  a  small  growth  is  accidentally  discovered, 
the  case  should  be  kept  under  observation,  even  if  there  are  no  symptoms. 
If  the  woman  has  no  discomfort,  or  if  the  symptoms  are  slight  and  there  is  no 
evidence  of  pathological  degeneration,  radical  treatment  is  not  justified,  and 
even  palliative  treatment  is  uncalled  for.  The  patient  should  be  seen  at  intervals 
of  five  or  six  months,  and  careful  notes  should  be  kept  showing  the  size  of  the 
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tumor  and  the  advent  of  new  symptoms.  A  certain  proportion  of  these  growths 
may  decrease  in  size  after  the  menopause.  Yet  there  is  no  certainty  that  this 
will  occur,  and  moreover  the  patient  and  the  physician  must  often  be  reconciled 
to  the  postponement  of  the  menopause. 

Palliative  Treatment. — The  main  object  of  this  treatment  is  control  of  the 
hemorrhage,  as  the  other  symptoms  are  not  apt  to  respond  to  treatment.  Oc- 
casionally the  bulk  of  the  tumor  may  be  reduced,  but  such  a  result  is  not  to  be 
expected.  Pressure  symptoms  may  sometimes  be  relieved  by  the  elevation 
of  a  tumor  wliich  has  become  incarcerated  in  the  pelvis,  although  this  is  fre- 
quently impossible  save  at  operation.  Palliative  treatment  may  be  instituted 
with  the  use  of  drugs  and  hygienic  measm-es  and  the  application  of  electricity; 
and,  later,  one  may  resort  to  curettage,  intra-uterine  applications,  operations 
which  diminish  the  blood  supply  of  the  uterus  and  tumor,  or  to  the  removal  of 
the  ovaries  and  tubes. 

Systemic  Medication.— At  the  present  time  medicines  play  a  very  small 
role  in  the  treatment  of  myoma  of  the  uterus.  In  the  past  certain  medicines 
enjoyed  a  wide  vogue  in  the  treatment  of  symptoms,  the  most  important  of 
which  was  hemorrhage.  For  many  years  ergot  was  a  drug  of  universal  adoption. 
It  was  first  advocated  by  Hildebrandt,  in  1872,  when  it  was  thought  that  it 
controlled  menorrhagia  and  checked  the  nutrition  of  the  tumor  by  diminishing 
its  blood  supply.  It  was  also  believed  that  the  drug  favored  the  pedunculation 
and  expulsion  of  submucous  growths.  Yet  at  the  present  time  this  view  no 
longer  obtains,  and  the  employment  of  ergot  is  restricted  to  treatment  of  the 
hemorrhage  dm'ing  or  between  the  menstrual  periods.  Undoubtedly  the  drug 
may  cause  contraction  of  the  small  arteries  of  the  uterus,  and  consequently 
exert  a  valuable  haemostatic  action  in  many  cases  of  bleeding,  yet  the  results 
from  the  administration  of  ergot  are  most  uncertain.  The  variations  are 
mainly  due  to  the  condition  of  the  uterine  mucosa,  but  also  to  the  nature  of 
the  preparation  of  ergot.  In  case  the  capillaries  of  the  endometrium  are  so 
dilated  as  to  form  small  sinuses,  or  when  there  is  marked  enlargement  of  the 
veins  of  the  uterus  and  broad  ligament,  the  drug  will  be  followed  with  few  if 
any  results.  Ergot  at  the  present  time  is  the  most  uncertain  of  drugs.  Many 
preparations  are  absolutely  inert,  while  others  contain  the  active  principles 
in  proportions  which  are  not  useful  for  the  control  of  bleeding.  Marckwald 
and  Helme  have  shown  that  the  variations  in  the  action  of  ergot  depend  upoa 
the  relative  proportion  of  the  chief  constituents,  ergotinin  and  sclerotinic  acid. 
The  former  is  not  haemostatic  but  increases  the  rapidity  of  the  blood  flow, 
while  the  latter  contracts  the  arteries  and  thus  diminishes  the  flow.  Sclerotinic 
acid  has  not  been  much  used  alone.  Some  advise  the  use  of  ergot  preparations 
in  submucous  tumors,  with  the  view  that  the  powerful  uterine  contraction  which 
the  drug  is  supposed  to  incite  may  push  the  tumor  out  farther  into  the  uterine 
cavity  than  would  result  if  the  case  were  left  to  nature,  and  thus  render  it  ame- 
nable to  removal  through  the  cervical  canal.  Various  pills  are  recommended, 
and  a  combination  of  ergotin  (gr.  i.),  stypticin  (gr.  i.),  and  hydrastinin  (gr.  ss.), 
is  often  useful.     It  should  be  given,  in  the  form  of  a  pill,  four  times  a  day  during 
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the  week  preceding  the  expected  flow,  and  should  be  continued  until  the  flow 
ceases.  The  protracted  use  of  ergot  is  apt  to  cause  disturbed  digestion, 
irregulai-  heart  action,  and  some  general  impaii-ment  of  the  health. 

Hydrastis  canadensis  was  formerly  praised  by  many  clinicians;  yet  the 
experimental  work  of  laboratory  pharmacologists  has  demonstrated  that  this 
di-ug  is  useless  in  controlling  hemorrhage.  A  long  list  of  other  drugs  has  been 
advocated  by  various  authors,  yet  the  very  length  of  the  list  shows  that  none 
acts  as  a  specific.  In  the  last  few  years  various  glandular  extracts  have  been 
employed,  yet  they  have  failed  to  bring  about  absorption  of  tumors.  Adrenalin 
has  been  used  -^ith  advantage  in  these  cases  to  control  the  bleeding,  yet  the 
effects  are  very  temporary.  But  all  the  medicinal  treatment  of  hemorrhage  is 
uncertain  and  is  attended  with  an  extremely  large  per  cent  of  failures. 

Hygienic  and  Dietetic  Treatment. — Hygienic  and  dietetic  treatment  should 
be  attempted,  and  every  effort  should  be  made  to  build  up  the  blood.  A  simple, 
non-stimulating  diet  should  be  ad^•ised  and  the  greatest  attention  paid  to  the 
details  which  ^^ill  {iromote  comfort  and  prevent  fatigue.  Special  attention 
should  be  given  to  secure  proper  elimination,  and  everything  that  causes  pelvic 
congestion  should  be  avoided.  The  |)atient  should  be  kept  in  bed  during  the 
menstrual  period  and  at  other  times  when  there  is  bleeding.  The  assumption 
of  the  knee-chest  position  for  five  minutes  night  and  morning  should  be  en- 
couraged m  all  cases  in  which  there  is  a  possibility  of  impaction  of  the  tumor 
in  the  pehis.  \^arious  baths  have  been  achdsed,  but  they  are  productive  of 
good  results  only  through  the  im})rovement  of  the  general  health.  Pressure 
symptoms  occasionally  may  be  relieved  by  the  wearing  of  a  pessary,  provided 
the  tumor  is  of  small  size.  An  abdominal  bandage  should  be  recommended 
when  a  large  abdominal  growth  becomes  pendulous,  in  case  operation  is 
declined. 

Electrical  Treatment. — At  the  present  time  it  is  generally  believed  that 
electricit}'  is  of  use  only  in  the  control  of  the  bleeding.  Formerly  it  was  com- 
mended as  a  means  of  reducing  the  size  of  the  tumor,  was  introduced  for  that 
purpose  by  Tripier  of  Paris,  and  was  soon  adopted  general!}'.  Apostoli,  however, 
brought  it  prominently  before  the  profession,  and  it  soon  obtained  almost  uni- 
versal vogue.  Yet  at  the  present  time  the  claims  of  the  earlier  advocates  are 
largely  discounted  and  the  reports  of  commissions  of  societies  appointed  to 
investigate  the  subject  are  discouraging,  save  for  the  occasional  use  of  this 
agent  in  the  control  of  hemorrhage. 

The  galvanic  current,  applied  through  the  positive  pole  to  the  uterine  cavity, 
is,  in  selected  cases,  a  valuable  means  of  controlling  the  bleeding.  It  acts  as 
a  cauterant  and  destroys  the  superficial  tissue  with  which  it  comes  in  contact, 
leaving  in  its  stead  an  eschar.  Yet  it  is  unfortunately  not  of  the  greatest  use 
in  those  cases  in  which  the  bleeding  is  caused  by  submucous  tumors,  which 
constitute  the  largest  per  cent  of  the  cases  in  which  liemorrhage  is  the  prom- 
inent symptom.  The  method  is  contra-indicated  in  any  degenerative  process, 
or  in  tumors  complicated  by  inflammatory  disease  of  the  appendages.  A 
rheostat  and  galvanometer  are  necessar}'  to  govern  and  to  indicate  the  strength 
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of  the  current.  A  special  sound  is  required — one  provided  with  a  platinum 
point,  a  movable  insulating  sheath  to  limit  the  area  of  application,  and  an 
insulated  handle.  The  positive  pole  is  connected  with  the  sound  b}^  a  wire; 
the  negative  pole  is  attached  to  a  large  pad  which  is  wet  with  salt  water  and 
placed  over  the  abdomen.  The  treatment  must  be  given  under  aseptic  pre- 
cautions. The  vulva,  vagina,  and  cervix  are  carefully  cleansed  and  disinfected 
and  the  instruments  are  boiled.     The  technical  details  are  as  follows: — 

The  cervix  is  exposed  with  a  speculum,  seized  with  a  tenaculum,  and  brought 
down  into  view.  The  sound  is  next  introduced  into  the  uterine  cavity  as  far 
as  it  will  go  without  force,  and  the  movable  insulating  sheath  is  pushed  upward 
on  the  sound  as  far  as  the  cervix  to  protect  the  vagina.  The  speculum  is  with- 
drawn and  the  current  is  turned  on  until  the  galvanometer  registers  20  or  30 
milliamperes,  and  is  maintained  there  for  five  minutes  during  the  first  treatment. 
After  the  sound  is  withdrawn,  a  vaginal  douche  of  bichloride  solution  (1  in  1,000) 
is  given  and  the  patient  is  placed  in  bed  until  the  following  day.  In  subsecjuent 
treatments  the  current  should  be  gradually  increased  to  50  or  60  milliamperes. 
and  maintained  for  five  or  ten  minutes,  although  Apostoli  recommended  250 
milliamperes.  Treatments  should  be  given  three  times  a  week,  and  twenty-five 
or  thirty  are  usuallj'  necessary. 

Curettage. — Like  the  preceding,  this  method  may  be  of  value  in  checking 
hemorrhage,  but  it,  cannot  be  relied  upon  in  those  cases  in  which  bleeding  is 
a  prominent  symptom, — as,  e.g.,  in  submucous  polyps, — and  is  often  attended 
with  failure.  It  is  most  useful  in  cases  in  which  the  uterine  cavity  is  simply 
elongated  and  not  distorted.  In  many  cases  curettage  is  rendered  impossible 
by  the  tortuous  coiu'se  and  the  inequalities  of  the  canal,  or  even  by  a  greatly 
enlarged  cavity.  There  is  always  the  risk  of  inflicting  injury  upon  a  submucous 
tumor,  which  may  then  undergo  necrosis  and  secondary  infection.  The  pro- 
cedure has  been  known  to  cause  profuse  bleeding  which  was  alarming,  and 
controllable  only  by  firm  packing. 

Other  Measures. — Intra-uterine  applications  have  been  recommended  by 
Veit,  as  a  means  of  controlling  hemorrhage  from  tumors  of  moderate  size  in 
women  near  the  menopause.  The  uterus  is  dilated  with  laminaria  tents,  and 
the  uterine  cavity  is  first  explored  with  the  finger.  If  the  tumor  is  of  the  sub- 
mucous variety,  removal  is  effected;  if  not,  a  considerable  quantity  of  iodine 
in  tincture,  or  of  chloride  of  iron,  is  injected  into  the  wound.  Veit  states  that 
the  iron  is  more  efficient,  but  causes  severe  uterine  colic. 

Atmokausis  has  been  tried  for  the  same  purpose,  and  has  been  followed 
with  varying  results.  At  the  present  time  the  value  of  the  treatment  is  under 
dispute. 

Non  -  Radical  Operative  Treatment. — Salpingo  -  Oophorectomy.  —  Salpingo- 
oophorectomy  was  first  described  by  Tait,  in  1872,  and  practised  by  him  for 
the  purpose  of  checking  the  hemorrhage  from  bleeding  fibroids.  Four  years 
later,  Trenholme  of  Montreal  and  Hegar  of  Freiburg  adopted  it,  and  did  much 
to  secure  its  employment.  For  a  long  period  it  enjoyed  wide  vogue,  but  lately 
it  has  been  almost  entirely  supplanted  by  hysterectomy,  save  in  rare  and  se- 
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lected  cases.  The  operation,  unfortunately,  is  attended  with  variable  results 
even  in  the  cases  in  which  it  is  possible.  It  is  applicable  in  interstitial  growths 
in  which  there  are  no  marked  degenerations,  and  in  those  cases  in  which  the 
patient  has  not  passed  the  menopause.  It  is  applicable,  however,  to  cases 
wliich  promise  to  withstand  a  longer  operation  badly,  provided  the  pelvic  con- 
ditions are  found  suitable  for  its  employment  after  the  abdomen  is  opened. 

The  beneficial  result  of  the  operation  is  believed  by  many  to  be  due  to  the 
estabhshment  of  an  artificial  menopause  through  the  removal  of  the  ovaries, 
and  we  have  elsewhere  alluded  to  the  fact  that  the  natural  climacteric  is  fre- 
quently followed  by  cessation  of  bleeding  and  atrophy  of  the  tumor.  Others 
hold  that  the  most  important  factor  is  the  ligation  of  the  ovarian  arteries,  with 
the  consequent  diminution  of  the  blood  supply.  The  influence  of  the  latter 
factor  has  been  demonstrated  in  cases  in  which  one  or  both  ovarian  arteries 
were  ligated,  and  the  ovaries  not  removed,  as  will  be  described  below. 

The  technique  of  remo\'ing  the  appendages  is  the  same  as  in  abdominal 
salpmgo-oophorectomy  for  other  causes.  Various  authors  state  that  it  will  check 
the  hemorrhage  or  cause  a  reduction  in  the  size  of  the  tumor  in  from  seventy- 
five  to  ninety  per  cent  of  suitable  selected  cases.  As  a  rule,  the  beneficial  results 
are  noted  soon  after  operation,  but  they  may  be  delayed  for  months  and  some- 
times for  one  or  two  years.  Occasionally,  they  are  only  temporary,  and  the 
bleeding  ceases  for  a  while  but  retm-ns  later;  in  other  cases  the  tumor  does  not 
shrink  in  size,  but  may  even  continue  to  grow.  The  operation  is  by  no  means 
either  as  safe  or  as  easy  as  an  ordinary  salpingo-oophorectomy.  The  tubes 
and  ovaries  are  frequently  so  embedded  in  adhesions  as  to  be  neither  visible 
nor  palpable  without  manipulation,  which  may  cause  large  abraded  areas.  The 
large  blood-vessels  in  the  broad  ligament  are  easih'  injured,  and  serious  hemor- 
i-hage  may  result  from  their  puncture  with  the  pedicle  needle.  Infection  is 
more  likely  to  occur  than  in  the  ordinary  broad-ligament  operation.  All  ovai'ian 
tissue  must  be  removed  in  order  to  make  the  operation  a  success,  and  tliis  some- 
times is  nearly  impossible. 

Ligation  of  the  Blood-^^essels  of  the  Uterus. — Schroeder  and  Antal  early 
attempted  the  ligation  of  the  ovarian  vessels,  and  in  1889  Rydygier  ligated  the 
ovarian,  uterine,  and  round-ligament  arteries,  although  the  operation  was  not 
ultimately  successful.  In  1893,  Franklin  Martin  proposed  the  ligation  of  the 
uterine  vessels,  and  tliis  operation  has  been  subsequently  advocated  by  Goubaroff , 
Goelet,  Gottschalk,  Hartmann,  and  others.  It  is  recommended  for  interstitial 
tumors  of  small  size  which  are  not  the  site  of  extensive  degenerations.  Gott- 
schalk emphasizes  the  size  of  the  tumor  as  an  indication,  and  would  restrict 
the  procedure  to  growths  no  larger  than  an  orange. 

This  operation  is  also  followed  by  variable  results.  In  some  cases  menstrua- 
tion is  suppressed  and  there  is  permanent  benefit.  Occasionally,  the  pains  are 
diminished,  but  sometimes  they  continue  with,  even  greater  severity.  The 
procedm"e,  however,  has  been  attended  with  unfavorable  results.  Necrosis 
of  the  tumor  has  resulted,  with  profuse  uterine  discharge  as  well  as  general 
toxic    symptoms,   and  several   cases  have  succumbed  from   secondary  infec- 
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tion  of  the  necrotic  tumor.      For  these  reasons  the  operation  has  been  largely 
abandoned. 

This  procedure  may  be  carried  out  by  either  the  vaginal  or  the  abdominal 
route.  The  former  of  these  is  the  method  of  choice,  and  the  latter  should  be 
attempted  only  when  the  cer\dx  is  markedly  elevated,  as  the  operation  then 
occasionally  may  be  wellnigh  impossible  through  the  vaginal  incision. 

(A)   Ligation   by   the   Vaginal   Route. 

The  patient  is  in  the  lithotomy  position.  The  cervix  is  pulled  down  and 
steadied  by  a  tenaculum,  and  the  uterine  cavity  thoroughh'  curetted.  A  cir- 
cular incision  is  made  through  the  mucosa  covering  the  upper  part  of  the  vaginal 
portion  of  the  cervix,  and  it  is  extended  for  about  half  an  inch  on  each  side  into 
the  lateral  fornices.  The  muscular  wall  of  the  cervix  is  thus  exposed.  The 
bladder  is  now  stripped  back  from  the  cervix  as  far  as  the  level  of  the  internal 
OS,  whsre  the  uterine  arteries  can  be  felt  pulsating.  The  vessels  are  then 
exposed  and  the  main  trunk  is  isolated  and  ligated  with  catgut.  When  this  is 
impossible,  or  not  deemed  wise,  a  mass  ligature  has  been  injudiciously  advised, 
but  it  should  never  be  used.  Closure  is  then  made  by  the  method  elsewhere 
described  (p.  565). 

(B)   Ligation   by  the  Abdo7ninal  Route. 

The  patient  is  in  the  Trendelenburg  position.  The  abdomen  is  opened 
by  a  medial  incision.  The  round  ligament  is  pulled  forward  and  an  incision 
is  made  through  the  anterior  peritoneal  layer  of  the  broad  ligament,  close  to 
the  side  of  and  parallel  to  the  uterus.  A  blunt  dissection  is  then  made  deeply 
until  the  uterine  artery  is  found;  it  should  then  be  ligated.  Care  must  be 
taken  not  to  include  the  ureter  in  the  ligature. 

Radical  Treatment. 

There  are  differences  of  opinion  as  to  how  often  radical  surgical  treat- 
ment is  justified.  Some  hold  that  all  fibroids  should  be  removed  unless  there 
are  contra-indications  to  surgical  interference,  while  others  would  restrict 
operations  to  such  cases  as  present  symptoms  which  constitute  a  distinct 
menace  to  life  or  health.  The  advocates  for  operation  in  all  cases  call  at- 
tention to  the  fact  that  the  removal  of  small  tumors  is  attended  with  practicall}^ 
no  mortality,  while  in  the  case  of  the  larger  growths  it  is  out  of  proportion  to 
the  size  of  the  tumor.  Yet  the  opponents  of  this  teaching  insist  that  the  mor- 
tality from  non-operative  treatment  is  less  than  that  following  operation,  and 
conservatively  believe  that  the  indications  should  be  restricted  to  the  removal 
of  all  large  or  rapidly  growing  tumors,  as  well  as  to  the  smaller  ones  which  give 
rise  to  troublesome  or  serious  symptoms.  There  is  no  doubt  that,  in  recent  years, 
the  frecjuency  of  degenerative  changes  in  the  tumor,  as  well  as  those  in  the 
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heart  and  kidneys,  has  convinced  many  that  surgical  treatment  should  be  re- 
sorted to  earlier  and  be  employed  more  extensively;  yet  there  are  many  who 
believe  that  the  frequency  of  the  more  important  degenerations  has  been  over- 
emphasized. Webster,  in  1905,  stated  that,  among  1,228  myomata,  there  were 
degenerations  or  pehdc  complications  in  562,  but  many  of  them  were  not  danger- 
ous. In  1,068  cases  there  were  62  with  malignant  disease,  although  42  were 
probably  but  accidental  associations.  Hirst  states  that  conditions  actually  dan- 
gerous to  life  or  inevitably  fatal  were  present  in  but  7  or  8  per  cent  of  203  cases 
operated  upon  in  his  series.  Yet,  in  the  very  recent  past,  surgical  technique 
has  made  such  strides  and  has  been  productive  of  such  a  greatly  reduced  mor- 
tality that  we  believe,  with  the  majority,  that  surgical  procedures  should  be 
extended  beyond  those  cases  which  are  tlireatened  with  invalidism  or  death,  and 
that  all  fibroids  in  the  pre-menopause  period  should  be  removed  unless  there  is 
some  positive  contra-indication  to  operation. 

The  more  important  degenerations  are  positive  indications  for  operation, 
but,  accordmg  to  Olshausen,  they  do  not  occur  in  more  than  five  per  cent  of 
cases.  Hemorrhage  that  cannot  be  controlled  by  palliative  measures,  certainly 
demands  operation  before  the  woman's  chance  is  impaired  by  severe  aniemia; 
and  operation  is  also  demanded  when  there  are  pressure  symptoms  of  high  grade. 
Moreover,  secondary  complications  in  the  adnexa,  as  well  as  the  presence  of  a 
growing  tumor,  offer  indications  which  are  scarcely  disputable.  The  various 
factors  of  age,  social  state,  and  other  similar  matters  must  be  carefully  con- 
sidered in  deciding  in  favor  of  an  operation  which  is  not  actually  demanded 
by  conditions  that  threaten  life  or  promise  invalidism.  Thus,  single  women 
with  nobody  dependent  upon  them  may  take  risks  which  a  mother  of  a  large 
family  is  not  warranted  in  taking;  and,  in  like  manner,  one  who  must  toil  for  a 
living  should  be  given  the  opportunity  of  doing  it  with  as  few  symptoms  dis- 
turbing to  health  as  possible.  In  the  case  of  a  young  woman  one  may  suggest 
an  operation  which,  in  one  approaching  the  menopause,  would  not  be  advisable 
until  the  chance  of  a  spontaneous  sln'inkage  of  the  tumor  had  been  afforded. 
It  should  be  borne  in  mind  that  the  menopause  is  greatly  postponed,  even  to 
the  age  of  fifty-three  or  fifty-five,  in  those  who  are  suffering  from  interstitial 
and  submucous  fibroids,  and  that  it  rarely  ever  takes  place  as  early  as  forty- 
six  or  forty-seven  in  this  class  of  cases.  The  surgeon  of  ordinary  ability  should 
remember  that  the  mortality  attending  the  removal  of  myomata  is  greater  in 
his  hands  than  in  the  hands  of  an  expert ;  and  it  is  certainly  sufficiently  great 
in  the  latter's  hands.  The  primary  operation  is  not  practised  by  most  conserv- 
ative men  in  more  than  fifty  per  cent  of  cases  which  come  under  investigation. 

The  contra-indications  to  operating  are  those  of  any  serious  sm'gical  pro- 
cedm-e.  Before  an  operation  is  instituted  the  condition  of  the  heart,  lungs,  and 
kidneys  should  be  thoroughly  investigated.  Anaemia  may  afford  a  contra- 
indication, yet  one  should  remember  that  there  is  the  possibility  that  bleeding 
cannot  be  checked  and  the  blood  brought  up  to  normal  unless  the  tumor  is 
removed. 

The  surgical  procedures  employed  at  the  present  time  are  myomectomy 
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and  hysterectomy,  and  the  rekitive  advantages  of  these  have  been  the  subject 
of  much  dispute.  There  is  no  doubt  that,  from  the  standpoint  of  pure  theory, 
myomectomy  has  many  advantages  of  a  conservative  nature.  For  example, 
it  leaves  the  woman  able  to  bear  children  and  avoids  the  induction  of  an  artificial 
menopause  which  frequently  entails  many  distressing  nervous  comjjlications. 
Myomectomy,  therefore,  is  applicable  especially  to  women  untler  thirty-five 
years,  whereas,  in  a  person  of  forty  or  somewhat  older,  who  is  affected  with  a 
uterine  fil^roid,  it  should  not  be  considered.  Nor  is  the  operation  advisable 
in  multiple  growths  or  those  of  large  size  on  account  of  the  strong  possibility 
that  the  uterus  would  not  stand  the  strain  of  the  pregnancy  which  would  be 
likely  to  follow.  Tubal  or  ovarian  disease  also  contra-indicates  the  procedure, 
as  does  any  other  condition  which  is  a  barrier  to  pregnancy.  Extensive  cystic 
or  other  advanced  degenerations  of  the  tumor  are  also  contra-indications  on 
account  of  the  great  chance  of  secondary  malignant  changes.  One  must  always 
bear  in  mind,  in  case  of  multiple  tumors,  that  the  removal  of  the  larger  tumors 
in  no  way  restricts  the  growth  of  the  smaller  ones  which  are  left  behind.  On 
the  contrary,  as  long  as  the  blood  supply  remains  good,  these  may  grow  to  such 
an  extent  as  to  demand  a  later  secondary  operation.  Moreover,  the  pressm-e 
of  the  numerous  sutures  necessary  for  closing  the  uterine  wound  makes 
abdominal  adhesions  an  almost  certain  seciuel. 

Recent  investigation  has  shown  that  myomectomy  is  attended  with  greater 
primary  mortality  than  hysterectomy.  Hunner,  in  1903,  showed  that  the  oper- 
ation could  not  be  considered  benign,  as  it  was  followed,  in  Kelly's  clinic  in 
Baltimore,  by  5  deaths  in  100  cases.  Winter,  in  1904,  reported  451  collected 
cases  of  Hofmeier,  von  Rosthorn,  Martin,  Olshausen,  Schauta,  Zweifel,  and 
others,  in  which  there  was  a  mortality  of  9.S  j^er  cent  as  contrasted  with  one  of 
4.5  per  cent  for  the  cases  in  which  supravaginal  hysterectomy  was  performed 
by  the  same  men.  Kelly,  in  1907,  gives  a  mortality  of  4.5  per  cent  for  306 
myomectomies  and  one  of  3.1  per  cent  for  691  hysterectomies.  Kelh'  and 
Cullen,  in  1909,  give  a  mortality  of  5.4  per  cent  for  296  abdominal  myomectomies 
in  theii'  hands.  Fifty  per  cent  of  these  deaths  resulted  from  intestinal  obstruc- 
tion, peritonitis,  or  both.  Subsecjuent  operation  was  necessary  in  18  of  the  280 
patient;^ who  smwived  the  primary  operation.  The  same  authors  had  a  mortality 
of  6  per  cent  in  a  series  of  84  vaginal  myomectomies;  48  of  the  surviving  cases 
were  followed.  Subsequent  hysterectomy  was  necessary  in  two  of  these  cases 
and  carcinoma  developed  in  one  other.  The  primary  mortality  for  their  series  of 
901  abdominal  hysterectomies  was  5.5  per  cent,  with  no  deaths  in  a  series  of 
24  cases  treated  by  vaginal  hysterectomy.  The  cases  operated  upon  during 
the  last  two  and  one-half  years  gave  a  mortality  of  less  than  one  per  cent  of  all 
cases. 

Winter,  in  1904,  carefully  investigated  the  question  of  the  relative  values 
of  myomectomy  and  hysterectomy,  and  drew  certain  conclusions  from  the 
subsequent  histories  of  296  cases.  Two  hundred  of  these  patients  had  been 
subjected  to  the  operation  of  hysterectomy  and  96  to  that  of  myomectomy, 
and   73    per   cent  of  the  myomectomies  were  cured   symptomatically,   while 
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97.3  per  cent  were  cured  l^y  the  more  radical  operation.  His  conclusions  are 
as  follows: — 

(1)  Myomectomy   preserves   menstruation. 

(2)  Subsequent  pregnane}'  is  possible  in  women  under  forty  3'ears  of  age. 
Pregnane}'    is    more    often    noted    after    the    removal    of    subserous    and 

submucous  growths  of  comparatively  small  size;  it  is  unlikely  to  occur 
after  the  removal  of  interstitial  growths  larger  than  a  child's  head.  The 
operation  per  se  should  not  cause  disturbances  that  are  likely  to  interrupt 
subsequent  pregnancy. 

(3)  Myomectomy  prevents  the  unpleasant  symptoms  that  attend  the 
artificial  menopause  which  occurs  in  twelve  per  cent  of  cases  after  tlie  radical 
operation. 

(4)  There  is  no  guard  against  recurrence,  even  if  every  visible  and  palpable 
tumor  is  removed.  If  a  second  radical  operation  is  required,  the  conservative 
operation  must  be  looked  upon  as  a  failui'e. 

(o)  There  is  no  certainty  that  myomectomy  will  relieve  the  suffering  of  the 
patient. 

(6)  The  immediate  results  of  myomectomy  are  worse  than  those  of  the 
radical  operation.  This  applies  to  cases  operated  upon  by  the  ^'aginal  route  as 
well  as  to  those  operated  upon  by  the  abdominal  route. 

]\Iy()Mi:ct().my. 

Myomectomy  may  be  performed  through  an  abdominal  or  a  vaginal  incision. 
Generally  speaking,  the  abdominal  incision  is  preferable,  and  there  are  special 
indications  for  the  vaginal  operation. 

Abdominal  Myomectomy. — The  techniciue  of  abdominal  myomectomy  de- 
pends upon  whether  the  tumor  is  pedunculated  or  sessile.  Prelimhiary  to  the 
following  ])rocedures  the  uterus  should  be  curetted  and  its  interior  irrigated  as 
part  of  the  disinfection  of  the  operative  field.  The  vagina  should  be  packed  with 
gauze  as  a  routme  procedm-e,  as  there  are  many  cases  in  which  it  will  be  deemed 
more  wise  to  do  a  hysterectomy  after  the  abdomen  is  opened,  and  in  that  event 
drainage  may  be  necessary.  The  abdominal  cavity  is  opened  in  the  midline 
and  the  intestines  are  pushed  back  into  the  abdomen  and  retained  b}'  large  gauze 
pads,  so  that  the  field  of  operation  is  isolated  from  the  abdominal  cavity.  The 
m}^omatous  uterus  is  then  delivered  and  brought  up  through  the  wound.  It 
is  well  to  place  gauze  on  the  edge  of  the  skin  incision  to  prevent  the  uterus  from 
coming  in  contact  vaih  the  skin. 

(a)  Technique  in  the  Case  of  Subperitoneal  Pedunculated  Fibroids. — The 
tumor  is  firmly  held  l)y  a  tenaculum  and  an  incision  is  made  tln'ough  the  peri- 
toneal covering  about  the  margin  of  the  pedicle.  The  peritoneum  is  then  stripped 
backward  as  a  cuff,  the  exposed  base  of  the  pedicle  is  secured  with  one  or  two 
catgut  ligatures,  and  the  tumor  cut  away  externally  to  the  ligatures.  The 
flaps  of  the  wound  are  then  approximated  by  a  row  of  continuous  catgut  sutures. 
A\  hen  the  pedicle  is  broad,  the  incision  should  be  planned  so  that,  when  the 
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tumor  is  removed,  there  results  a  crater-like  cavity.  This  raw  excavation  is 
then  comijletely  closed  by  a  continuously  running  catgut  suture  placed  deeply, 
and  the  peritoneal  cuff  is  inverted  so  as  to  leave  exposed  only  serous  surfaces. 

(b)  Technique  in  the  Case  of  Subperitoneal  Sessile  and  Interstitial  Fibroids. 
— The  technique  is  more  complicated  in  these  cases.  If  there  arc  a  number  of 
tumors  to  be  removed,  the  incisions  should  be  planned  so  that  there  shall  be 


Fi<;.  2.33. — Abdominal    Myoniectoniy. 


(From    Doederlein   und    Kroenig,    "Operat.    Gynaekol.," 
Leipzig,  1905.) 


as  few  as  possible  and  that  the}^  shall  run  in  the  same  direction.  The  incision 
is  then  made  through  the  capsule  until  the  tumor  is  exposed.  The  growth  is 
now  seized  with  a  tenaculum  and  the  opening  in  the  capsule  is  enlarged  suffi- 
ciently to  allow  the  removal  of  the  tumor.  (Fig.  233.)  The  growth  is  separated 
from  its  bed  b}^  blunt  dissection,  although  occasionally  it  may  be  necessary 
to  cut  it  with  scissors.  The  uterine  cavity  should  not  be  opened,  if  it  is  pos- 
sible to  avoid  it.  In  case  there  is  much  hemorrhage  from  the  wound,  an  assistant 
should  grasp  the  supravaginal  cervix  and  maintain  pressure  on  the  uterine  arte- 
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ries.  The  ovarian  vessels  may  also  be  controlled  by  direct  pressure  if  necessary, 
although  the  hemorrhage  is  rarely  considerable  save  in  large  growths.  After 
the  tumor  is  removed  the  bleeding  vessels  are  tied  off  with  ligatm-es  passed 
through  the  muscle;  after  which  the  raw  bed  of  the  fibroid  is  closed  with  con- 
tinuous catgut  sutm-es  and  the  peritoneal  edge  of  the  incision  is  inverted.  In 
rare  cases  oozing  cannot  be  checked  in  this  manner  and  ligation  of  the  uterine 
arteries  is  necessary. 

This  operation  may  be  employed  in  cases  in  which  se^Tral  fibroids  in  the 
uterus  are  removed,  yet  multiple  myomectomy  is  not  advisable  if  the  patient 
is  aniemic  and  if  a  long  period  of  anaesthesia  is  necessary.  Large  fibroids, 
even  when  single,  should  not  be  removed  by  myomectomy,  because  a  consid- 
erable opening  is  apt  to  be  made  in  the  uterine  cavity  and  good  closure  cannot 
always  be  obtained.  A  considerable  amount  of  blood  is  usually  lost  during  the 
procedure,  and  the  uterus  is  not  likely  to  be  a  satisfactoiy  organ  if  pregnancy 
should  sul)scquently  result.  Myomectomy  should  never  be  performed  if  there 
is  any  doubt  as  to  the  sterility  of  the  uterine  cavity.  The  mortality  of  this 
method  is  quite  as  large  as  that  of  supravaginal  amputation,  or  complete  re- 
moval, which  are  the  methods  of  choice  for  the  large  growths. 

Occasionally  it  will  be  found  more  advantageous,  in  performing  myomectomy, 
to  split  the  uterus  in  half  at  the  very  beginning,  cutting  down  directly  through 
the  tumor.  The  edges  of  the  wound  are  now  widely  separated,  and  the  divided 
growth  freed  from  its  bed.  This  method  is  preferable  to  the  former  in  difficult 
cases,  and  especially  in  those  in  which  the  uterus  is  impacted  in  the  pelvis.  Yet 
the  majorit}^  of  operators  advocate  the  supravaginal  hysterectomy  in  cases  re- 
quiring so  large  a  wound  in  the  uterine  muscle.  Round  needles  are  preferable 
to  those  ^^•ith  a  cutting  edge  in  controlling  the  oozing,  and  care  should  always 
be  taken  that  the  eye  of  the  needle  is  of  the  same  size  as  the  suture  material. 

(c)  Technicjue  in  the  Case  of  Intraligamentous  Fibroids. — Myomectomy  is 
suitable  only  for  the  smaller  of  these  growths  which  present  definite  pedicles. 
The  tumor  can  easily  be  removed  when  it  has  been  dissected  from  the  surround- 
ing tissue,  after  which  the  incision  should  be  covered  by  the  loose  peritoneum 
which  has  been  elevated  by  the  growth  of  the  tumor.  Large  intraligamentous 
growths  should  not  be  removed  in  this  manner  unless  the  pedicle  is  small.  When 
these  tumors  present  complicated  relationships  with  the  surrounding  structures, 
as  is  usually  the  case,  the  uterus  together  with  the  tumor  should  be  removed. 
There  is  apt  to  be  less  bleeding  after  hysterectomy  than  after  myomectomy, 
and  the  important  neighboring  structures  are  not  so  likely  to  suffer  injury. 

Vfujinal  Myomednmy. — ^''aginal  myomectomv  is  indicated  for  the  removal 
of: 

(A)  Infected  subnuicous  myomata  which  are  contained  in  the  cavity  of  the 
uterus  or  are  undergoing  exi)ulsion  into  the  vagina.  These  growths  may  be 
removed  by  the  vaginal  route  more  safely  than  through  the  abdomen.  Re- 
moval should  not  be  attempted,  however,  until  the  field  of  operation  has  been 
disinfected  in  a  satisfactory  manner  by  irrigations  and  local  applications  con- 
tinued over  a  considerable  period  of  time. 
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(B)  Myomatous  polyps  contained  in  the  cavity  of  the  uterus  or  projecting 
through  the  cervical  canal  clown  into  the  vagina. 

(C)  Submucous  tumors,  when  single  and  not  of  great  size.  Veit  claims  that 
any  tumor  which  can  be  pressed  into  the  pehdc  canal  from  above  may  be  re- 
moved in  this  manner.  Medical  literature  shows  that  tumors  weighing  as 
much  as  six  or  eight  pounds  have  been  remo\*ed  by  vaginal  myomectomy. 
The  usual  limitation  of  size  is  that  of  the  fa'tal  head,  or,  roughly  speaking, 
10  or  12  centimetres  in  diameter.  Important  factors  in  deciding  in  favor 
of  vaginal  myomectomy,  in  the  case  of  a  relatively  large  tumor,  are  the  age  of 
the  patient  and  her  desire  to  have  children,  as  well  as  the  situation  of  the  growth. 

(D)  Cervical  myomata  of  moderate  size,  which  usually  can  be  reached  by 
means  of  hysterotomy  and  can  be  enucleated  with  comparative  ease  and  safety. 

(E)  Subperitoneal  myomata  of  moderate  size,  which  are  situated  on  either 
the  anterior  or  the  posterior  wall. 

(F)  Single  intramural  myomata  of  moderate  size,  and  especially  those  which 
are  situated  on  the  anterior  wall. 

The  chief  contra-indication  is  the  size  of  the  tumor.  Although  large  tumors 
have  been  safely  removed  through  the  vagina  by  various  men,  the  results  which 
they  have  secured  merely  demonstrate  the  possibilities  of  the  operation  and  not 
its  relative  desu-ability.  Since  the  operative  technique  of  the  abdominal  opera- 
tion has  been  so  improved,  the  removal  of  large  tumors  through  the  abdomen 
is  more  safe  than  the  removal  through  the  vaginal  orifice.  A  small  vagina  has 
been  given  as  a  relative  contra-indication  to  vaginal  myomectomy,  yet  here, 
as  in  cervical  cancers,  room  may  be  secured  through  the  Schuchardt  incision. 

Details  of  the  Operation. 

(a)  In  the  Case  of  a  Pedunculated  Submucous  Myoma. — The  growth  may 
be  removed  thi'ough  the  dilated  cervix  or  through  a  cervix  which  has  been  split 
by  means  of  hysterotomy. 

A^'hen  the  poh'p  does  not  project  through  the  external  os,  the  cervix  may 
be  dilated  if  it  is  thought  that  sufficient  room  can  be  obtained  in  this  manner 
for  securing  the  pedicle  and  for  removing  the  growth.  Laminaria  tents  should 
not  be  used  to  dilate  the  cervix,  for  the  rapid  dilatation  by  means  of  dilators 
has  all  the  points  of  advantage.  When  the  cervix  has  been  sufficiently  chlated, 
the  tumor  is  seized  with  a  polypus  forceps  and  twisted  off  by  rotation,  or  else 
its  pedicle  snipped  ^^^th  scissors.  This  should  not  be  attempted  until  the  con- 
dition of  the  growth  and  of  its  pedicle  has  been  ascertained  by  palpation  with  the 
finger  or  by  the  use  of  the  sound.  The  cavity  of  the  uterus  is  then  carefully 
curetted,  mopped  with  formalin  and  perchloride  of  u-on,  and  then  packed 
with  gauze. 

When  the  cervix  is  already  dilated  and  the  tumor  protrudes  wholly  or  partly, 
a  similar  method  may  be  adopted,  although  in  cases  of  doubt  it  is  wise  to  secure 
extra  room  by  splitting  the  uterus.  If  the  tumor  is  small  it  can  be  pulled  down 
easily  along  with  the  cervix,  and  its  pedicle  ch\dded  after  torsion  inside  the  uterus, 
as  previousl}-  described. 
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If  the  tumor  is  large,  its  size  had  best  be  reduced  before  one  attempts  the 
ligation  of  the  pedicle.  The  growth  is  seized  with  a  tenaculum  and  its  connec- 
tions to  the  uterus  are  explored  with  the  finger  or  a  sound.  This  had  best  be 
done  while  traction  is  exerted  upon  the  tumor.  Then  the  capsule  of  the  growth 
should  be  incised  in  a  circular  manner,  successive  portions  of  the  growth  being 
cut  away  and  as  much  of  the  tumor  as  possible  then  shelled  out.  Bleeding  can 
be  controlled  with  the  forceps.  ^Mien  the  pedicle  is  reached  it  may  be  ligated 
and  di^^ded  with  scissors  or  a  snare.  Torsion  is  frecjuently  helpful  in  controlling 
the  bleeding.  The  canity  of  the  uterus  should  then  be  carefully  ciu*etted  and 
iiTigated  and  firmly  packed  with  gauze  to  control  any  oozing. 

When  the  growth  does  not  project  through  the  external  os  and  the  cer\dx 
cannot  be  dilated  sufficiently  for  securing  the  pedicle,  the  tumor  may  be  re- 
moved after  a  hysterotoni}'.  As  a  rule,  the  anterior  hysterotomy  is  preferable, 
although  the  posterior  incision  may  be  indicated  in  certain  cases.  The  cervix 
is  seized  with  a  tenaculum  and  the  anterior  vaginal  wall  is  di\'ided  transversely 
at  its  junction  with  the  cer\dx.  Sometimes  a  circular  incision  around  the  cer- 
y\x  is  necessaiy,  so  that  the  entire  vaginal  fornix  can  be  elevated.  The  l^ladder 
is  next  separated  from  the  cervical  wall  as  high  as  the  level  of  the  internal  os, 
care  being  taken,  in  dissecting,  to  dhect  the  cutting  edge  of  the  knife  against  the 
cervix,  thus  avoiding  the  danger  of  opening  the  bladder.  The  anterior  lip  of 
the  cervix  is  now  di\'ided  in  the  midline.  As  a  rule,  the  incised  uterine  tissue 
bleeds  but  little,  and  the  oozing  can  be  readily  controlled  l^y  traction  upon  te- 
nacula  applied  to  each  side  and  at  the  margin  of  the  uterine  incision.  When 
the  tumor  is  exposed  it  should  be  removed  in  the  same  manner  as  previously 
described.  Traction,  torsion,  enucleation,  and  morcellation  are  the  principal 
methods  emj^loyed  in  accomplishing  this.  The  pedicle  should  not  be  di^'ided 
too  close  to  the  uterine  wall.  Some  operators  ad^'ise  transfixion  of  the  pedicle 
and  ligation.  If  sufficient  room  has  not  been  secured  by  the  cer\dcal  incision 
previously  described,  the  peritoneal  reflection  may  be  opened  belihid  the  iDladder, 
and  the  uterine  incision  continued  upward  until  the  parts  are  sufficiently  ex- 
posed to  Adew.  After  the  removal  of  the  tumor  the  incision  should  be  closed 
with  catgut,  care  being  taken  to  leave  exposed,  in  the  alidomen.  only  serous 
surfaces.  The  vagina  is  reattached  to  the  cer\'ix  after  oozing  has  been  checked. 
If  the  ha^mostasis  is  not  complete,  a  gauze  tent  should  be  placed  in  the  wound 
for  drainage.  As  in  the  pre\dous  operation  the  uterus  should  be  curetted  after 
the  removal  of  the  tumor  and  mopped  with  formalin;  packing  is  not  inchcated 
except  in  cases  of  hemorrhage. 

(h)  In  the  Case  of  a  Xon-Pedunculated  Suhmucous  Myoma. — Xon-pedun- 
culated  submucous  myomata  are  more  difficult  of  removal  than  the  jjedun- 
culated  ones  i)roviously  described.  In  the  case  of  very  large  tumors  laparotomy 
is  preferable  to  the  vaginal  operation.  The  smaller  tumors  can  be  removed  after 
a  hysterotomy.  When  sufficient  exposm-e  has  been  obtained  by  splitting  the 
anterior  wall  of  the  uterus,  the  prominent  jjortion  of  the  growth  is  seized  with 
a  tenaculum  and  an  incision  as  long  as  possil^le  is  made  tlirough  the  mucosa  and 
the  capsule  of  the  fibroid.     The  tumor  is  then  shelled  out  from  the  cai^sule  with 
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the  fingers  or  an  enucleator,  and  is  gradiiall}'  drawn  down  with  the  forceps  as  it 
is  Hberated.  If  the  growth  is  too  large  to  be  pulled  down  en  masse,  it  may  first 
be  divided. 

It  is  better  to  remove  the  large  tumors  by  morcellation.  After  the  growth 
has  been  exposed,  either  by  hysterotomy  or  by  a  transverse  slit  across  the  body 
of  the  cervix,  the  capsule  is  incised  over  its  prominent  portion.  The  incision 
had  best  be  made  at  right  angles  to  its  longest  axis.  One  edge  of  the  tumor 
beneath  the  incision  is  now  grasped  by  forceps,  pulled  down,  and  cut  away  with 
the  scissors,  a  portion  of  the  tumor  being  seized  immediately  above  before  this 
is  done,  so  that  the  tissue  may  not  retract  and  bleed.  This  procedure  should 
be  continued  until  complete  removal  has  been  effected.  (Fig.  234.)  The  greatest 
care  should  be  observed  that  the  removal  of  the  tissue  shall  be  confined  to  the 
centre  of  the  tumor,  in  order  to  avoid  accidental  injury  of  the  uterus  beyond  the 
growth.  Sometimes,  when  the  lower  part  of  the  tumor  has  been  removed,  the 
remainder  of  the  growth  may  be  separated  by  torsion.  When  the  mass  has 
been  removed,  all  bleeding  parts  should  be  controlled  with  forceps.  The  cavity 
should  be  cleansed  and  a  gauze  tampon  tightly  packed  about  and  around  the 
forceps.  Occasionally  the  peritoneal  cavity  is  accidentally  opened;  and  when 
this  happens  the  opening  should  promptly  be  closed.  The  operation  should  not 
be  attempted  in  growths  of  large  size  or  even  in  those  of  moderate  size,  except 
when  the  tumor  is  undergoing  degeneration  and  is  septic ;  even  then  it  is  a  more 
difficult  and  dangerous  procedure  than  a  cautiously  conducted  transperitoneal 
removal.  When  a  large  tumor,  which  has  caused  a  very  extensive  destruc- 
tion of  the  uterus,  has  been  removed,  it  is  good  treatment  to  remove  that  organ 
at  once,  if  possible,  by  vaginal  hysterectomy. 

After-Treatment. — Ergot  should  be  administered  and  the  forceps  and  gauze 
should  be  removed  at  the  end  of  from  thirty-six  to  forty-eight  hours,  after  which 
daily  douches  of  boracic  acid  or  sterile  salt  solution  should  be  given. 

(c)  In  the  Case  of  an  Interstitial  Myoma. — The  methods  described  in  a  pre- 
vious section  are  applicable  to  the  removal  of  tumors  of  this  natm^e.  One  ma}'' 
either  split  the  cervix  as  far  as  the  edge  of  the  capsule,  and  thus  remove  the 
tumor,  or  may  perform  a  vaginal  coeliotomy,  pull  the  growth  down  between 
the  margins  of  the  incision,  and  then  remove  it  en  masse  or  piecemeal,  after 
morcellation.  The  removal  of  fibroid  tumors  by  morcellation  is  an  obsolete 
procedure,  though  we  still  retain  its  description  in  the  text  books.  (Fig.  234.) 
As  stated  in  the  preceding  section,  it  may  be  necessary,  when  the  tumor  is  of 
large  size,  first  to  ligate  the  uterine  arteries.  After  closure  of  the  myomectomy 
wound,  in  those  cases  in  which  the  growth  w^as  removed  thi'ough  the  peritoneal 
surface  of  the  anterior  uterine  wall,  it  may  be  safer  to  suture  the  vesical  perito- 
neum to  the  anterior  wall  of  the  uterus  above  the  former  location  of  the  tumor. 
Then,  if  secondary  oozing  occurs,  it  will  be  extraperitoneal,  and  will  drain  into 
the  vagina. 

(d)  In  the  Case  of  a  Subperitoneal  Fibroid. — Subperitoneal  fibroids  may  be  re- 
moved either  from  the  anterior  or  from  the  posterior  uterine  wall.  Whenever 
possible,  the  anterior  vaginal  coeliotomy  (Fig.  235)  is  preferable,  after  which,  if  it 
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be  found  practicable,  the  uterus  is  inverted  tlii-ough  the  incision  into  the  vagina 
and  the  growth  is  removed  as  described  under  Abdominal  Myomectomy  in 
this  class  of  tumors.  Occasionall}^  the  smaller  subperitoneal  growths  on  the 
posterior  wall  of  the  uterus  may  also  be  removed  in  this  fashion,  yet  frequently 
an  incision  into  the  posterior  cul-de-sac  is  preferable.  This  is  performed  as 
follows:     A  transverse  incision  is  made  in  the  upper  posterior  vaginal  fornix 


Fig.  2.34.-    Murfcllrttioii  of  a  Xoii-rciUmculatcd  Submucous  Filiroid  of  tho  Uterus.     (Original.) 


close  to  the  uterus,  and  the  incision  is  continued  upward  until  the  peritoneum 
is  encountered.  This  is  then  seized,  opened  in  the  midline,  and  incised  laterally, 
after  the  condition  of  the  cul-de-sac  has  been  explored  with  the  index  finger. 
As  a  rule,  there  is  some  hemorrhage  from  two  small  veins  which  are  severed  in 
this  ste]).  These  had  best  be  controlled  l)y  suturing  the  ])osterior  flap  of  the 
peritoneum  to  that  of  the  vagina.     The  uterus  is  brought  tlirough  the  incision 
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in  the  vagina  until  the  growth  is  well  exposed.  When  this  is  not  practicable  the 
growth  should  be  seized  with  a  tenaculum,  brought  down  into  the  wound,  and 
removed  in  a  manner  similar  to  that  for  the  removal  of  submucous  growths  after 
dilatation  of  the  cer\'ix.  AYhen  the  mass  has  been  severed  as  far  as  the  pedicle, 
the  uterus  ma}'  be  inverted  through  the  incision  and  the  pedicle  removed  in 
the  manner  described  in  the  section  relating  to  Abdominal  Myomectomy  for 
this  class  of  cases.  The  danger  of  myomectomy  after  vaginal  coeliotomy  con- 
sists in  secondary  oozing  and  peritonitis;     For  the  control  of  the  oozing  from 


Fig.  235. — Vaginal  Mj-omectomy.     The  peritoneum   has  been  opened  by  vaginal  coeliotomy,  and  the 
fundus  drawn  down  and  incised.     (From  Doederlein  und  Kroenig,    "Operat.  Gj-n.,"  Leipzig.  1905.) 


the  anterior  uterine  wall  one  may  cover  the  l^leeding  area  with  the  bladder,  as 
has  been  mentioned  above  in  the  description  of  the  removal  of  an  intramural 
myoma.  If  the  tumor  removed  was  situated  upon  the  posterior  wall,  or  upon 
the  fundus,  a  cbain  should  be  left  in  the  pouch  of  Douglas. 

(e)  In  the  Case  of  a  Cervical  Myoma. — Cer\dcal  myomata  may  be  removed  in 
a  manner  similar  to  that  described  above,  especially  if  they  are  pedunculated. 
The  interstitial  ones  tend  to  grow  into  the  broad  ligament  and  may  be  palpated 
through  the  vagina  as  distinct  masses  projecting  laterally  from  the  cer\dx.  The 
first  step  of  the  operation,  therefore,  should  be  either  a  hysterotomy  or  a  direct 
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transverse  incision  into  the  cervix,  the  knife  being  carried  through  that  portion 
which  gives  readiest  access  to  the  growth.  The  capsule  is  then  incised  and  the 
mass  removed  by  enucleation.  The  greatest  care  should  be  taken  to  avoid  the 
bladder  and  m-eters.    The  cavity  is  then  closed  with  continuous  catgut  or  tightly 


Fig.  236. — Supravaginal   Hysterectomy.      (From   Doederlein   und   Kroenig,    "Oper.    Gyiiaekol.," 

Leipzig,  1905.) 

packed  with  gauze.     In  case  there  is  persistent  oozing  it  may  be  necessary  to 
ligate  the  uterine  vessels. 


Abdominal  Hysterectomy. 

T\\-()  methods  of  abdominal  hysterectomy  ai'o  open  for  adoption  in  the  vary- 
ing classes  of  cases.  One  carries  with  it  the  removal  of  the  tumor  and  that  part 
of  the  uterus  which  lies  above  the  cervix;  the  other  removes  the  tumor  with 
the  entire  uterus.  Successive  improvements  in  the  technique  of  this  operation 
have  made  abdominal  hysterectomy  the  most  satisfactory  of  all  operations  for 
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fibroid  tumors.  It  is  adapted  to  tumors  of  any  shape,  size,  or  position,  but 
involves  a  mutilation  of  the  patient  which  should  be  avoided  in  women  in  the 
child-bearing  era,  in  whom  it  is  possible  to  leave  the  uterus  in  good  condition. 
Hence,  the  operation  is  usualh'  restricted  to  large  interstitial  growths,  to  sub- 
mucous tumors  too  large  to  l^e  removed  b}'  the  pelvic  route,  to  subperitoneal 
tumors  with  too  large  a  pedicle  for  safe  ligation,  to  intraligamentous  growths 
which  cannot  be  removed  separately,  and  to  tumors  which  have  undergone  some 
form  of  degeneration.  We  have  alread}^  indicated  that  myomectomy  in  the 
larger  tumors  carries  with  it  a  mortality  greater  than  that  of  hysterectoni}-. 
The  two  methods  shortly  to  be  described  also  show  differences  in  the  primary 
mortality,  and  are  indicated  by  different  conditions.  The  complete  removal 
of  the  uterus  carries  with  it  a  higher  mortality  and  a  more  difficult  technique, 
in  the  hands  of  most  men,  than  the  supravaginal  hysterectomy. 

The  abdominal  hysterectomy  for  fibroids  has  been  developed  as  a  result  of 
the  successful  removal  of  ovarian  tumors.  The  abdomen  was  first  opened  in 
1825,  b}'^  Lizars,  for  a  fibroid  that  had  been  mistaken  for  an  ovarian  tumor, 
but  at  this  time  the  removal  of  a  fibroid  of  the  uterus  was  not  thought  of,  and 
the  operation  was  abandoned.  In  1837  Granville  successfully  removed  a  pe- 
dunculated subserous  tumor,  and  in  1855  the  first  deliberate  hysterectomy 
for  an  interstitial  myoma  was  performed  by  Kimball.  Within  the  last  fifteen 
or  twenty  years  there  have  been  remarkable  advances  in  the  operative  technique, 
and  the  complications  of  sloughing  and  degeneration  of  the  stump,  and  of  pro- 
tracted healing,  are  now  avoided  by  our  modern  methods.  As  in  ovariotomy, 
the  pedicle  was  first  treated  extraperitoneally,  because  the  size  of  the  uterine 
stump  and  the  difficulty  of  controlling  the  hemorrhage  from  it  made  operators 
hesitate  to  drop  it  back  into  the  abdomen.  Conseciuently  it  was  held  outside 
the  abdominal  wound  by  a  clamp,  which  was  tightened  from  time  to  time  as  the 
pedicle  sloughed.  Subsequently,  elastic  ligatures  and  the  serre-nosud  of  Cintrat 
replaced  the  clamp.  There  resulted  from  this  procedure  a  sloughing  mass  which 
exposed  the  patient  to  the  risk  of  sepsis,  and  carried  with  it  a  high  mortality. 
Schroeder  first  advocated  covering  the  cut  surface  of  the  pedicle  with  peritoneum 
and  then  replacing  the  stump  in  the  abdominal  cavity.  But  even  then  bad 
results  followed  because  the  cervix  was  tied  en  masse.  Subsequently  improve- 
ments in  the  technique  were  made.  These  consisted  largely  in  the  ligation  of 
isolated  blood-vessels  and  the  subsequent  covering  of  the  cervical  stump  with 
flaps  of  peritoneum.  At  the  present  time  supravaginal  hysterectomy  carries 
with  it  a  smaller  mortalit}'  than  the  more  complete  removal,  yet  recent  study 
has  shown  that  it  is  not  always  the  operation  of  choice.  In  case  of  pre-existing 
cer\'ical  infection,  the  troublesome  leucorrhoeal  discharge  may  continue  if  the 
cervix  has  been  left  in  place.  Moreover,  the  association  of  malignant  disease 
with  myoma  is  so  frequent  (4  per  cent  in  all  cases,  and  12  per  cent  in  those 
over  50  years  of  age,  according  to  Sutton)  that  its  possibility  must  be  borne 
in  mind;  for  the  condition  commonly  is  not  suspected  nor  discovered  until 
the  specimen  has  been  examined  after  its  removal.  Therefore,  if  the  operator 
does  not  practise  total  extirpation  as  a  routine  procedure,  he  should  at  least 
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curette  the  uterus  thoroughly  as  a  preliminary  measure  and  carefully  examine 
the  scrapings  and  the  tumor  itself  for  signs  of  malignancy. 

Supravaginal  Hysterectomy  in  Uncomplicated  Cases. — The  technique  of 
this  operation  varies  slightly  accordingly  as  the  ovaries  are  removed  or  allowed 

to  remain. 

Preliminary  Preparations. — After  the  usual  routine  preparation,  the  vagina 
is  thoroughly  disinfected  and  as  much  of  the  uterine  ca\ity  as  can  be  reached 
is  carefully  curetted  and  finally  mopped  with  a  formalin  solution.  The  curetting 
is  indicated,  not  only  to  reduce  the  opportunity  of  infection  through  the  cervical 
canal  after  the  removal  of  the  corpus,  but  also  to  diminish  the  chance  that  the 
malignant  degeneration  of  the  endometrium  may  be  overlooked.  As  the  final 
stage  of  the  vaginal  preparation,  the  vagina  is  packed  with  a  long  strip  of  gauze, 
on  account  of  the  chance  that  conditions  found  after  the  abdomen  is  opened 
may  demand  a  complete  extii'pation  of  the  uterus  and  vaginal  drainage. 

The  Preparation  of  the  Abdomen.— On  the  day  preceding  the  operation,  the 
abdominal  wall  is  thoroughly  cleansed  with  tincture  of  green  soap,  shaved  well 
over  the  symphysis,  and  washed  fu^st  with  hot  water  and  afterward  with  ether 
and  alcohol.  A  dry  di'essing  is  placed  on  the  abdomen  and  allowed  to  remain  in 
position  until  the  patient  is  anaesthetized,  when  it  is  removed  and  the  abdomen 
is  mopped  over  with  tincture  of  iodine.  This  dries  in  a  minute  and  a  half  or 
two  minutes,  and  renders  the  field  sterile  and  ready  for  incision.  The  abdomen 
should  never  he  wet  on  the  day  of  the  operation  if  the  iodine  sterilization  is  to  be 
used. 

Opening  the  Abdomen. — An  incision  large  enough  to  permit  the  delivery  of 
the  tumor  is  made  in  the  midline,  or  in  the  rectus  close  to  the  midline.  In  the 
majority  of  cases  a  cut  from  the  symphysis  to  the  umbilicus  will  suffice.  The 
incision  should  be  carried  well  down  toward  the  symphysis,  inasmuch  as  the 
last  inch  in  the  lower  angle  of  the  wound  permits  a  better  exposure  of  the  pelvis 
than  if  the  wound  were  extended  a  much  greater  cUstance  at  its  upper  end. 
When  the  fascia  is  exposed,  the  incision  should  be  extended  in  the  linea  alba, 
and  each  rectus  muscle  should  be  partially  isolated  from  its  sheath.  This  allows 
good  exposure  dining  the  operation  and  secm-es  flaps  wliich  permit  of  the  direct 
union  of  fascia  with  fascia,  at  the  subsequent  closm-e  of  the  wound.  The  operat- 
ing table  is  now  raised  for  the  purpose  of  elevating  the  pelvis  and  allowing  the 
intestines  to  gravitate  back  into  the  abdominal  ca\dty,  after  which  the  peritoneal 
cavity  is  opened.  This  is  best  done  by  seizing  the  pre-peritoneal  fat  and  i)erito- 
neum  with  thumb  forceps  and  elevating  it,  while  a  nick  is  made  in  the  peritoneum 
in  an  oblique  or  shelving  manner,  and  never  between  the  two  thumb  forceps. 
This  reduces  the  chances  of  the  bowel  or  bladder  being  injured,  as  the  latter 
viscus  sometimes  extends  several  inches  above  its  normal  site.  Indeed,  this 
occurs  so  frequently  in  the  case  of  the  larger  tumors  that  the  exact  position  of 
the  fundus  of  the  bladder  should  be  ascertained  as  a  routine  procedure.  This 
can  usually  be  done  by  passing  a  sound  immediately  after  catheterizing  during 
the  preliminary  preparation.  As  soon  as  the  peritoneal  cavity  is  opened,  the 
air  rushes  in  and  separates  the  peritoneum  from  the  abdominal  \iscera.     The 
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peritoneal  incision  is  now  extended  in  })oth  directions,  the  angles  of  the  wound 
being  raised  upon  two  fingers  and  the  cutting  being  done  between  them  with 
the  scissors,  under  the  guidance  of  sight.  The  hand  is  then  introduced  within 
the  abdomen,  and  the  surface  of  the  tumor  is  explored,  with  a  view  of  determin- 
ing its  size  and  shape,  the  possible  presence  of  adhesions,  and  the  probable  diffi- 
culty of  the  operation.  Retractors  are  next  inserted  under  the  sides  of  the 
wound  and  the  field  of  operation  is  isolated. 

Isolation  of  the  Field  of  Operation.— In  the  simpler  cases,  the  isolation  of  the 
field  of  operation  consists  merely  in  replacing  the  intestines  in  the  abdominal  cav- 
ity. When  adhesions  of  the  omentum  to  the  abdominal  wall,  the  tumor,  or  the 
bladder  exist,  these  must  first  be  separated  and  the  raw  surfaces  covered  with 
peritoneum.  The  intestines  may  be  replaced  with  advantage  if  one  starts  at 
the  right  side  and  works  upward  and  to  the  left,  as  this  method  permits  of  an 
early  inspection  of  the  appendix,  which,  if  diseased,  may  be  bound  down  by  adhe- 
sions or  attached  to  the  tubes  or  tumor.  The  intestines  are  displaced  upward 
with  large  gauze  packs  wrung  out  of  hot  saline  solution,  or,  with  dry  rolls  of 
gauze,  from  one  to  two  yards  long,  five  inches  wide,  and  folded  so  as  to  make  six 
layers;  they  are  retained  in  position  by  the  same  means.  To  one  end  of  each  of 
these  packs  is  attached  a  tape  with  an  artery  forceps  fastened  at  its  end,  so  that 
the  latter  may  hang  without  the  wound  and  prevent  the  pack  from  subsequently 
being  lost  among  the  intestines.  If  the  packs  are  well  placed,  the  intestines  will 
not  come  into  view  during  the  remainder  of  the  operation.  The  table  is  now 
further  elevated  in  the  Trendelenburg  position,  and  the  tumor  is  delivered. 

Delivery  of  the  Tumor. — The  delivery  of  the  tumor  can  readily  be  effected 
with  the  hand,  although  a  myoma  forceps  is  frequently  an  aid  during  this  pro- 
cedm-e.  Tumors  limited  to  the  body  of  the  uterus  can  be  lifted  out  readily 
through  the  wound,  as  the  unaffected  lower  portion  of  the  uterus  forms  a  natural 
pedicle  for  the  tumor.  When  there  are  multiple  growths  a  succession  of  deliv- 
eries may  be  necessary  before  the  entire  mass  is  outside  the  wound.  Too  great 
traction  must  not  be  made  upon  a  pedunculated  tumor  for  fear  of  inflicting 
injury  upon  the  pedicle  and  thus  causing  hemorrhage.  If  the  tumor  is  too  large 
to  be  delivered  through  the  wound,  the  incision  may  be  elongated  by  cutting  the 
upper  angle  of  the  wound  after  the  abdominal  wall  has  been  raised  upon  two 
fingers.  Occasionally  it  is  necessary  to  ligate  and  divide  the  upper  part  of  the 
broad  ligament  before  the  tumor  can  be  delivered.  Adhesions  may  complicate 
the  delivery.  They  are  relatively  uncommon,  and  are  usually  clue  to  infection 
of  the  uterine  appendages.  Occasionally  they  are  so  numerous  that  the  opera- 
tion cannot  be  performed  in  the  typical  manner.  When  the  adhesions  are  slight 
and  non-vascular,  or  are  not  attached  to  the  bowel  or  other  structm^es  that  may 
be  easily  injm'ed,  they  can  be  broken  up  with  the  fingers.  Otherwise  they  must 
be  treated  as  their  special  characters  demand. 

Supravaginal  Hysterectomy  when  it  is  Found  that  the  Ovaries  are  Diseased. 
— The  tumor  is  di'awn  strongly  to  one  side  with  tenacula.  This  exposes  the 
ovarian  vessels,  which  should  then  be  ligated  with  catgut.  To  accomplish 
this,  the  outer  extremity  of  the  broad  ligament  should  be  seized  between  the 
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thumb  and  forefinger,  and  a  pedicle  needle  should  be  passed  through  the  thin 
clear  space  in  the  ligaments  immediately  below  the  vessels.  The  vessels  them- 
selves should  not  be  ligated  close  to  the  pehdc  wall,  as  they  retract  after  division 
and  thus  impart  added  tension  upon  the  ligature.  It  is  always  well  to  pass  two 
ligatures  around  them  and  to  tie  each  of  these  three  times.  A  second  ligatui'e 
or  clamps  are  now  placed  one  inch  to  the  uterine  side  of  the  first  ligature,  and 
the  vessels  are  cut  tln-ough.  The  round  ligament  is  next  ligated  close  to  the 
uterus,  so  that  the  major  portion  of  this  structm-e  and  the  adjacent  peritoneum 
may  be  left  as  a  flap  with  which  to  cover  the  raw  area  incident  to  the  subsequent 
removal  of  the  tumor.  The  uterine  end  is  clamped,  and  the  ligament  is  cut 
tlii'ough,  thus  opening  the  top  of  the  broad  ligament.  These  procedm*es  are 
repeated  on  the  opposite  side. 

Separation  of  the  Bladder  and  Ligation  of  the  Uterine  Vessels. — The  uterus 
is  drawn  upward  and  backward,  and  an  incision  connecting  the  incisions  of  the 
round  ligaments  is  made  about  half  an  inch  above  the  utero-vesical  reflection 
of  the  peritoneum.  The  bladder  is  pushed  away  from  the  uterus  b}'  blunt  dis- 
section or  b}^  pressure  with  a  sponge,  until  the  cervix  is  bared  nearly  as  far  as 
the  vaginal  junctm'e.  The  tumor  is  pulled  to  the  opposite  side  and  the  uterine 
vessels  are  exposed  by  pushing  away  the  broad  ligament  from  the  tumor  or 
uterus  with  a  sponge.  The  large  uterine  veins  on  the  side  of  the  uterus  are 
clearly  recognizable  and  the  pulsations  of  the  smaller  artery  can  be  felt  plainl}'. 
These  vessels  are  now  ligated  in  then'  course  along  the  uterine  wall,  the  ligature 
being  passed  close  to  the  cervix  or  even  through  a  part  of  its  tissue,  so  as  to  avoid 
the  ureters.  If  the  broad  ligament  is  pushed  away  from  the  uterus  or  tumor, 
and  the  sutm-e  is  placed  close  to  the  cer\dx,  there  is  little  risk,  in  the  uncom- 
plicated cases,  of  injuring  the  ureter.  The  undivided  portions  of  the  broad 
ligament  are  then  cut  from  the  uterus  down  to  the  level  of  the  uterine  vessels, 
which  are  divided.     The  process  is  repeated  on  the  opposite  side. 

Section  of  the  Cervix  and  Closure  of  the  Stump. — The  tumor  and  the  uterus 
are  held  up,  and  the  level  at  which  the  amputation  is  to  be  made  is  determined. 
One  should  always  be  cei'tain  that  the  bladder  is  well  below  this  level.  A  pair 
of  bullet  or  small  vulsella  forceps  should  be  attached  to  the  cervix  to  prevent 
its  prolajjse  in  the  wound  immediately  after  the  amputation.  The  cervix  is 
then  di\'ided  well  below  the  level  of  the  internal  os,  so  that  there  will  remain 
a  cratei--like  cavit}'  which  facilitates  the  subsequent  closure.  While  the  cer\dx 
is  elevated  with  tenacula  the  ca^dty  is  touched  lightly  with  the  actual  cautery, 
or  with  ninety-five  per  cent  of  carbolic  acid,  to  seciu*e  asepsis.  The  wound 
should  now  be  carefully  examined  for  bleeding  points,  particular!}'  after 
the  stump  is  returned  to  its  normal  le^'el,  as  tension  upon  the  smallei-  vessels 
frequently  checks  the  l)leeding  while  the  stump  is  elevated.  All  l:)loeding  points 
should  be  ligated  with  fine  catgut  and  the  cervical  stump  should  be  closed  with 
interj'upted  or  continuous  catgut  sutures,  thus  uniting  the  anterior  and  posterior 
walls  and  accurately  producing  ha'mostasis.  The  sutures  should  not  include 
the  mucous  membrane  of  the  canal. 

Mni'i)hy  has  sini{)lified  the  technique  of  this  procediu-e.     After  the  uterus  has 
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been  elevated  into  the  abdominal  incision,  a  heavy  uterine  clamp  is  placed  on 
the  broad  ligament,  either  inside  or  outside  the  ovary,  according  as  that  organ  is 
or  is  not  to  be  removed.  The  clamp  should  extend  down  to  the  cervico-corporal 
junction  of  the  uterus,  and,  if  possible,  it  should  not  include  the  uterine  artery. 
A  similar  clamp  is  likewise  placed  on  the  opposite  side,  care  being  taken  that 
neither  includes  the  wall  of  the  bladder  in  front.  The  broad  ligament  is  then 
divided  down  to  the  tip  of  the  clamp,  thus  permitting  the  uterus  to  be  lifted  clear 
out  of  the  abdomen  and  the  cervix  to  be  l-)rought  up  to  the  level  of  the  abdominal 
incision.  The  i^eritoneum  on  the  posterior  surface  of  the  uterus  is  next  incised 
from  the  tip  of  one  clamp  to  the  tip  of  the  other  and  half  an  inch  above  the 
point  of  amputation.  Tliis  peritoneal  edge  is  grasped  with  two  hiemostats. 
The  cervix  is  then  divided  from  behind  forward  (see  Fig.  237)  until  the  cervical 
eanal  comes  into  view;  then  the  incision  is  extended  gradually  to  the  margin 
of  the  cervix,  when  the  uterine  artery  may  be  seen  and  grasped,  or,  better  still, 
first  cut  and  then  grasped,  as  one  would  manage  a  radial  in  amputation  of  the 
forearm.  The  incision  should  not  be  extended  farther  to  the  side,  as  the  ureter  is 
just  outside  the  uterine  artery.  The  opposite  side  of  the  cervix  is  di\aded  in  the 
same  manner  and  the  other  uterine  artery  is  secured.  The  cervix,  including  the 
canal,  is  then  grasped  with  a  vulsella  forceps  and  lifted  upward,  while  the  incision 
is  continued  forward  through  the  muscular  tissue  of  the  cervix  until  the  sub- 
vesico-areolar  tissue  is  reached,  when  it  peeh  easily  off  the  bladder.  One  should 
then  inspect  the  anterior  surface  of  the  uterus  and  decide  where  the  peritoneum 
may  best  l^e  divided  to  protect  the  bladder  and  allow  a  sufficient  fold  of  perito- 
neum to  cap  the  cervical  stump.  The  uterine  arteries  are  next  ligated  with 
catgut,  each  one  separatel}^  and  with  no  other  tissue  included  in  the  ligature. 
Occasionally,  just  anterior  to  the  uterine  artery,  there  is  a  small  vessel  which 
may  need  separate  ligation.  Not  more  than  two  ligatures  at  the  side  are 
needed.  The  funnel-shaped  cervical  tissue  is  then  closed  with  a  continuous 
or  interrupted  catgut  suture,  as  described  above.  The  edges  of  the  broad 
ligament  are  then  grasped  with  two  ha?mostats  to  steady  it  and  the  clamp  is 
removed.  There  will  be  bleeding  from  two  small  points  only;  these  are  secured 
individually  with  catgut  ligatures.  There  is  no  mass  ligation  of  the  broad 
ligament.  An  overstitch  is  then  made  with  catgut;  it  covers  the  cut  edge  down 
to  and  across  the  cervix,  the  anterior  and  posterior  folds  of  peritoneum  being 
utilized  for  accurately  covering  the  stump.  (See  Fig.  2.38.)  The  other  liroad 
ligament  is  freed  from  the  clamp,  its  vessels  are  tied  and  the  cut  surface  is 
embedded  in  a  similar  manner. 

The  advantage  which  this  procedure  has  over  the  primary  anterior  or  pre- 
ATsical  division  of  the  peritoneum  and  localization  of  the  uterine  arteries  for 
ligation,  is  to  be  found  in  the  fact  that,  in  dividing  the  cervix  from  behind,  one 
comes  upon  the  uterine  arteries  without  searching  for  them,  and  they  in  tiu*n 
signal  the  location  of  the  ureters  before  the  latter  are  reached,  as  they  always 
lie  to  one  side  and  in  front  of  the  artery  and  never  behind  it.  By  this  method 
there  is  the  least  excavation  or  pocket  formation  in  the  cellular  tissue  of  the 
broad  ligament.  Mass  ligatm-es  in  the  neighborhood  of  the  uterine  artery 
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or  in  the  broad  ligament  shoiikl  always  be  avoided.     The}'  are  unscientific  and 
dangerous. 

Covering  Over  of  the  Abraded  Areas. — Each  round  ligament  is  iDrought  down 
and  stitched  to  the  top  of  the  stump,  while  the  latter  is  completely  covered  by 
the  vesical  flap  of  peritoneum  which  is  drawn  over  and  stitched  to  the  posterior 
flap  of  cer\'ical  peritoneum  by  continuous  sutures.  The  stumps  of  ovarian  vessels 
are  next  turned  in  and  covered  with  peritoneal  flaps  from  the  broad  ligament. 
The  raw  edge  of  the  Inroad  ligament  is  then  closed  by  the  union  of  the  anterior 
and  i^osterior  flaps  b}'  a  continuous  suture.     Care  should  be  taken,  during  these 


Fig.   237. — The   Drawing  Shows  the  Cervix  Uteri  being  Di\'ided  from  Behind  Forward,  according 
to  Murpliy's  Metliod.      Patient  is  in  the  Trendelenburg  position.     (Drawn  by  Alfred  de  Roulet.) 


steps,  to  avoid  the  ])roduction  of  dead  spaces.  As  the  result  of  this  }3rocedure 
the  pelvic  floor  is  entu^ely  covered  with  peritoneum  and  there  are  no  exposed 
raw  surfaces.  All  free  blood  and  clots  are  now  remo\'cd  from  the  pelvis  and 
prei)aration  is  made  for  the  closure  of  the  abdomen.  No  s(jlution  whatever 
should  be  used  in  the  abdominal  cavity.  Previous  to  the  actual  closure  of  this 
cavity  the  gauze  packs  are  removed  and  counted  by  an  assistant,  who  should 
make  sure  that  the  number  removed  agrees  with  that  of  the  supply  on  hand 
before  the  operation  and  thus  prevent  the  possibility  of  any  having  been 
overlooked  in  the  abdominal  cavity. 
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Closure  of  the  Abdominal  Incision. — The  abdomen  is  closed  in  layers.  After 
the  small  intestines  are  drawn  down  into  the  lower  part  of  the  abdomen,  and  the 
omentum  has  been  spread  out  between  them  and  the  abdominal  wall,  the  peri- 
toneum is  elevated  with  tenacula  placed  at  each  end  of  the  wound,  and  the 
opening  is  closed  with  a  running  suture  of  fine  catgut,  the  cut  edges  iDcing  everted 
so  that  no  raw  surfaces  may  be  left  in  the  cavity.  The  anterior  aponeurosis  of 
the  rectus  should  be  closed  with  a  continuous  catgut  suture,  No.  2;  the  muscles 
should  not  be  included  in  the  suture.  A  series  of  figure-of-8  silkworm-gut 
sutures  are  next  passed.     The  lower  loop  of  the  8  should  include  the  anterior 


Fig.  238. — The  Drawing  Shows  the  Appearance  of  the  Cervical  Stump  and  Broad  Ligament  after 
Completion  of  the  Amputation,  witli  Sutures  Inserted  for  f'losure  of  Both. 


aponeurosis  of  the  rectus  or  linea  alba,  the  u])per  loop  of  the  figure  of  8  all  of  the 
fat  and  skin.  The  edges  of  the  skin  should  then  be  accm'ately  approximated 
with  horsehair  sutures,  and  over  this  should  be  spread  a  fold  of  gauze  as  thick  as 
the  index  finger  and  covered  with  the  subiodide  of  bismuth  powder.  The  silk- 
worm-gut sutures  are  tied  over  this  gauze.  The  latter  prevents  the  transverse 
cutting  of  the  silkworm-gut,  makes  an  excellent  splint  for  the  immobilization 
of  the  edges,  and  obliterates  the  dead  space  between  the  rectus  fascia  and  the 
skin. 

\^arious  methods  are  applicable  to  the  dressing  of  the  wound.     In  the 
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majority  of  cases  a  diy  di'essing  of  sterile  gauze  suffices,  if  the  edges  of  the  pad 
are  sealed  with  sterile  collochon.  Silver  foil  makes  an  excellent  ch-essing  for 
the  immediate  wound,  as  numerous  experiments  have  demonstrated  that  this 
substance  possesses  bacteiicidal  properties  without  being  detrimental  to  the 
body  tissues,  ^'arious  dusting  powders  are  also  commended,  all  of  which  are 
covered  by  the  gauze  pad  just  described.  This  in  turn  is  covered  by  loose  dry 
sterile  gauze  wliich  is  held  down  by  a  gauze  or  cotton  pad  and  secured  by  strips 
of  adhesive  plaster.  A  broad  cotton  pad  is  now  superimposed  over  all  and  held 
in  place  by  a  scultetus  bandage. 

Supravaginal  Hysterectomy  When  it  is  Found  that  the  Ovaries  are  Healthy. 
— "When  it  is  not  desh-ed  to  remove  the  ovaries,  the  first  suture  applied  to  the 
upper  part  of  the  broad  ligament  is  placed  near  the  horn  of  the  uterus  and  below 
the  tubes,  so  as  to  secure  the  utero-ovarian  ligament.  Each  tube  is  then 
removed,  after  which  the  operation  continues  as  described  in  the  previous 
section.  After  the  closm'e  of  the  peritoneal  cuffs,  subsequently  to  the  removal 
of  the  tumor,  each  ovary  should  lie  free,  a  short  distance  external  to  the  stump. 

Complete  Removal  of  the  Uterus  and  Tumor. — ^The  complete  removal  of  the 
uterus  and  tumor  may  be  indicated  where  there  has  been  rupture  of  pus  sacs 
during  the  operation,  or  where,  for  some  other  reason,  vaginal  drainage  is  deemed 
necessary.  It  is  also  indicated  in  all  cases  in  which  there  is  a  suspicion  of  malig- 
nant degeneration. 

The  first  stages  of  the  operation  are  identical  with  the  corresponding  stages 
of  the  supravaginal  hysterectomy,  i.e.,  up  to  the  point  where  the  cervix  is  di-\dded. 
After  the  uterine  vessels  are  ligated  and  the  broad  ligaments  are  freed  from  the 
uterus  as  far  down  as  the  upper  part  of  the  cervix,  the  bladder  is  careful!}^  sep- 
arated from  the  cervix  until  the  upper  end  of  the  vagina  is  exposed.  This  level 
is  easil}'  determined  by  palpation  of  the  cer^dx  and  by  the  recognition  of  the 
vaginal  pack  placed  there  pre^doush^  to  the  operation.  Ligatures  are  now  placed 
by  the  side  of  the  cervix  and  for  some  little  distance  on  the  sides  of  the  vagina, 
to  secure  the  supravaginal  vessels,  after  which  the  uterus  with  the  tumor  is 
ch'awn  backward  and  upward,  and  the  vagina  is  opened  by  a  transverse  incision 
into  the  anterior  fornix.  Occasionally  the  conditions  present  may  make  an 
incision  into  the  posterior  fornix  more  desirable,  yet  as  a  rule  this  is  more  diffi- 
cult, as  it  lies  deeper  in  the  wound.  The  incision  is  next  continued  around  the 
cervix,  the  knife  or  the  scissors  being  kept  close  to  that  structure,  and  the  cut 
ends  of  the  vagina  being  hold  up  with  tenacula.  Sometimes  it  is  advantageous 
to  seize  the  vaginal  cervix  with  a  tenaculum  as  soon  as  the  ^-aginal  cavity  is 
oi:)ened,  and  draw  it  toward  the  abdominal  wound  as  the  incision  is  carried  about 
it.  The  uterus  is  thus  completely  severed  from  all  attachments  and  is  removed. 
Bleeding  vessels  are  now  secured  with  forceps  and  tied  off  with  catgut  ligatm'es. 
Figure-of-8  sutures  may  be  found  advantageous  in  controlling  large  oozing 
areas  in  the  depths  of  the  wound.  If  there  are  no  conditions  present  which 
demand  drainage,  the  cut  edges  of  the  vagina  are  secured  with  interru])ted  or 
running  catgut  sutures  ))assed  antero-posteriorly  and  in  such  a  manner  as  not 
to  pierce  the  vaginal  nuic(jsa.     The  vagina  is  now  depressed  to  its  normal  level, 
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in  order  to  relax  the  tension  upon  the  blood-vessels  and  to  ascertain  if  hasmosta- 
sis  is  complete.  All  instruments  which  have  come  in  contact  with  the  vagina 
are  now  discarded,  and  preparation  is  made  for  the  peritoneal  covering  of  the 
pehdc  floor.  The  edge  of  peritoneum  attached  to  the  bladder  is  stitched  to  the 
anterior  vaginal  wall  and  the  round  ligaments  of  each  side  are  drawn  down  and 
sutured  to  the  sides  of  the  vagina  to  prevent  subsequent  prolapse;  after  which 
the  posterior  flap  of  peritoneum  is  joined  to  the  posterior  vaginal  wall  and  to 
the  peritoneum  attached  to  the  bladder.  The  raw  surfaces  in  the  broad  liga- 
ment are  then  closed  in  such  a  manner  as  to  leave  a  pelvic  floor  everywhere 
covered  with  smooth  peritoneum.  When  drainage  through  the  vagina  is 
indicated,  the  sides  of  the  vagina  are  closed,  a  loose  coil  of  gauze  is  attached 
to  the  vaginal  pack,  and  the  knot  is  placed  in  the  vagina,  while  the  free  ends 
of  the  drain  are  lightly  placed  in  the  field  of  operation  in  the  parametrial  space. 
The  i)eritoneal  flaps  are  then  closed  above  the  pack  in  order  to  isolate  the  vagina 
from  the  abdominal  and  pelvic  cavities.  When  the  peritoneal  flaps  are  not 
sufficient  for  this  purpose,  the  sigmoid  may  be  utilized  by  stitching  its 
free  edge  to  the  peritoneum  attached  to  the  bladder,  and  to  the  right  broad 
ligament. 

Doyen,  in  1892,  published  a  method  of  abdominal  panhysterectomy  for 
uncomplicated  cases,  in  which  operation  the  structures  are  cut  through  in  the 
order  of  removal  tlii-ough  a  vaginal  incision.  (Fig.  239.)  In  this  operation  the 
myomatous  uterus  is  pulled  tln-ough  the  abdominal  incision  and  swung  forward 
and  over  the  pubes.  The  posterior  vaginal  fornix  is  then  opened  tln-ough  the 
pouch  of  Douglas.  The  cervix  is  seized  with  a  stout  tenaculum  and  drawn 
forcibly  backward  into  the  pelvis  while  the  vagina  is  cut  away  close  to  the  cervix. 
The  uterus  is  then  freed  from  below  upward,  care  being  observed  to  keep  the 
mcision  tightly  hugging  the  uterus  and  the  vessels  being  ligated  as  they  are 
encountered.  No  attention  is  paid  to  the  adnexa  during  this  incision,  which 
passes  through  the  tubes  and  round  ligament  at  the  uterine  cornua.  After  the 
removal  of  the  uterus  the  adnexa  are  dealt  \^dth  as  required,  and  the  operation 
is  completed  by  the  usual  closure. 

Operations  in  Atypical  Cases. — The  typical  classical  operation  described  above 
suffices  for  the  great  majority  of  cases.  Not  infrequently,  however,  complica- 
tions are  met  with  which  confuse  relationships  and  render  t'lis  procedure  either 
very  difficult  or  impracticable  of  accomplishment.  In  general,  these  complica- 
tions may  be  grouped  as  due  to  adhesions  or  inflammatory  conditions,  or  to 
the  size,  site,  or  degenerations  of  the  tumor.  Generally,  they  exist  in  combina- 
tion. 

When  the  tumor  is  comi)licated  by  inflammator}-  disease  of  the  adnexa, 
an  effort  should  be  made  to  break  up  the  adhesions  about  the  tubes  and  ovaries 
before  attempting  the  removal  of  the  tumor,  provided  this  can  be  done  without 
inflicting  a  serious  trauma  upon  the  intestines  or  the  ureter,  but  the  adnexa 
must  be  completely  freed  before  any  attempt  is  made  to  remove  the  uterus. 
When  the  adhesions  can  be  reached  without  great  difficulty,  an  adherent  tube 
or  ovary,  or  a  hych'osalpinx,  or  even  a  pyosalpinx  can  be  freed  by  gently  working 
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the  fingers  down,  in  the  hnes  of  cleavage,  between  the  inflamed  structures  and 
the  posterior  pelvic  wall  until  their  under  surface  is  reached.  Then  the  mass 
is  carefully  freed  from  the  adhesions  to  the  pelvis  or  the  uterus  and  brought 
up  and  out  of  the  i^elvic  cavity.  Such  a  procedure  is  facilitated  by  strongly 
elevating  the  uterus,  provided  it  is  not  impacted  or  can  be  released  from  the 
pelvis.  Occasionally  it  may  be  necessary  to  open  the  tops  of  the  broad  liga- 
ments before  the  tumor  mass  can  be  elevated.  Adhesions  to  the  sigmoid  or 
rectum  are    not    uncommon.     Occasionally    the    sigmoid  covers  the   diseased 
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adnexa  of  one  side,  or  indeed  a  considei-able  part  of  the  tumor.  If  these  ad- 
hesions ctmnot  be  released  by  working  from  alcove  without  the  chance  of  inflict- 
ing serious  injury  upon  the  intestines,  it  is  better  to  ligate  the  o^•arian  vessel 
of  that  side  and  open  up  the  broad  ligament  so  that  they  may  be  reached  from 
in  front  or  below;  or  else  the  capsule  of  the  tumor  may  be  split  and  dis{:»laced 
with  the  intestine,  and  the  tumor  extirpated,  the  capsule  being  left  to  supi)ort  the 
intestinal  wall.  The  method  of  Kelly,  which  has  been  described  as  suitable  for  in- 
traligamentous growths,  may  be  foimd  advantageous  in  dealing  with  these  cases. 
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Cases  complicated  with  abscesses  in  the  cul-de-sac  should  not  be  subjected 
to  radical  operation  until  after  vaginal  incision  and  di'ainage  have  been  tried 
some  months  previously.  The  risk  of  infection  from  the  dissemination  of  pus 
or  infectious  material,  in  a  radical  removal  of  a  myomatous  uterus,  is  extremely 
great,  on  account  of  the  wide  area  of  cellular  tissue  opened  in  the  removal  of 
the  tumor  mass. 

Adhesions  of  the  omentum  and  intestines  to  the  tumor  may  occasion  serious 
complications.  Generally,  they  can  be  freed  by  cutting  under  slight  tension 
and  with  the  guidance  of  the  eye  before  one  attempts  the  removal  of  the  tumor, 
although  not  infrecjuently  this  step  may  better  be  performed  later.  The  greatest 
care  should  be  taken  to  avoid  the  production,  on  the  surface  of  the  bowel,  of 
raw  areas  which  may  later  lead  to  ileus  or  serious  adhesions.  When  the  intestines 
are  matted  down  by  broad  and  dense  adhesions,  it  may  be  wiser  not  to  cut 
them  in  the  usual  way  luit  to  dissect  them  from  the  tumor  in  such  a  manner  as 
to  leave  wide  flaps  of  the  latter's  serous  coat,  which  may  later  be  turned  back 
to  form  a  smooth  peritoneal  coating  about  the  bowel.  Occasionally  the  omen- 
tum is  attenuated,  and  presents  itself  only  as  a  thin  sheet  composed  of  strands 
of  blood-vessels.  Open  spaces  in  this  structure  must  be  closed  if  practicable,  and, 
if  this  cannot  be  done,  the  omentum  must  be  amputated  above  the  level  of  the 
spaces  and  the  raw  edges  covered. 

Ovarian  cysts  of  moderate  size  may  usually  be  removed  with  the  tumor. 
If  they  are  of  large  size  they  should  be  reduced  by  tapping.  The  general  rule 
is  that  the  first  efforts  of  the  sm'geon,  in  cases  which  present  unusual  complica- 
tions that  obscure  the  landmarks,  should  be  directed  to  the  removal  of  the  tumor 
mass  and  appendages.  After  the  enucleation  the  complications  can  be  managed 
with  greater  facility. 

The  appendix  may  be  the  seat  of  an  old  inflammatory  process  which  has 
lesulted  in  the  formation  of  dense  adhesions  between  it  and  the  structures  com- 
posing one  side  of  the  tumor.  Occasionally  these  adhesions  may  be  so  dense 
that  they  can  be  treated  better  after  the  removal  of  the  tumor  by  Kelly's  plan 
of  attacking  it  from  below,  as  will  be  described  later. 

Sometimes,  tlu'ough  the  development  of  multiple  growths,  the  tumor  pre- 
sents itself  as  a  large  irregular  mass  that  fills  a  large  part  of  the  pelvis.  Occasion- 
ally the  removal  is  simplified  if  some  of  the  individual  tumors  are  first  removed, 
as  advocated  by  Pean. 

The  most  difficult  cases  are  usually  those  in  which  the  uterus  and  tumor 
ai"e  fixed  in  the  pelvis  by  a  mass  of  adhesions,  the  presence  of  which  obscures 
the  landmarks  and  the  more  important  vessels.  The  incarceration  of  the  tumor 
in  the  pelvis  may  force  the  bladder  up  into  a  position  in  the  abdomen  wdiich 
further  obscures  the  relationships.  The  danger  from  trauma  in  blindly  attempt- 
ing to  break  up  adhesions  is  very  great,  as  the  tearing  of  important  structures 
may  excite  uncontrollable  hemorrhage  or  may  scatter  infection  tlu'oughout  the 
entii-e  wound.  While  it  is  true  that  such  masses  can  be  removed  according  to 
the  classic  method  for  uncomplicated  cases  after  the  adhesions  are  separated, 
nevertheless  much  valuable  time  will  be  lost  in  the  ligation  of  single  vessels  and 


568  AMERICAN   PRACTICE   OF   SURGERY. 

in  the  blunt  dissection  that  wih  be  necessary  to  expose  the  cardinal  \'essels. 
When  the  ovarian  vessels  can  be  exposed  they  should  be  ligated  together 
with  the  round  ligaments,  and  the  top  of  the  broad  ligament  should  be  opened. 
By  pushing  the  cellular  tissue  to  one  side  the  tumor  may  be  partially  freed  so 
that  it  can  be  brought  out  of  the  pelvis,  although  Kelly's  method  of  bisection 
of  the  mass  may  greatly  simplify  the  procedm-e.  In  cases  with  obscm^e  land- 
marks the  position  of  the  I'ound  ligaments  may  afford  valuable  aid. 

The  bladder  is  sometimes  displaced  upward  upon  the  tumor,  and,  when  this 
is  the  case,  its  separation  may  be  attended  with  considerable  difficulty.  For 
example,  it  may  be  displaced  upward  by  a  growth  developing  below  it ;  it  may 
also  be  displaced  upward  by  a  growth  which  fills  the  pehls  and  forces  it  to 
expand  in  this  direction ;  or  it  may  be  dragged  upward  by  adhesions.  The  line 
of  refiection  of  the  vesical  peritoneum  is  often  raised  so  high  that,  in  making  the 
usual  incision,  the  bladder  may  be  opened.  One  cannot  always  rely  upon  the 
sound  to  show  the  height  of  this  viscus,  as  the  progress  of  this  instrument  may 
be  arrested  by  the  tumor.  Frec|uently  the  vessels  of  the  bladder  are  enlarged, 
sinuous,  and  congested.  These  may  assist  in  locating  the  line  of  the  vesical 
reflection,  and  the  incision  must  always  be  made  above  them,  as,  when  they  are 
cut,  great  vascular  sinuses  are  opened,  wliich  can  be  controlled  with  difficulty 
even  by  numerous  clamps.  In  case  of  doubt  the  incision  to  free  the  JDladder 
should  always  be  made  well  above  the  possible  location  of  the  viscus.  The 
great  chance  that  the  m-eters  are  elevated  together  with  the  bladder  must  always 
be  borne  in  mind.  As  a  rule,  they  will  be  displaced  downward  in  the  separation 
of  the  bladder. 

Serious  complications  have  been  so  difficult  to  meet  that  various  operative 
methods  have  been  proposed,  most  of  which  have  many  points  of  advantage 
over  the  attempt  to  reduce  the  complicated  to  a  simple  state  before  proceeding 
to  the  removal  of  the  tumor.  These  methods  involve  the  principle  of  attacking 
the  adherent  masses  last  and  from  below,  after  the  important  landmarks  have 
been  recognized  and  dealt  with. 

When  there  is  a  large  intraligamentous  growth  of  one  side  the  methods  of 
Pryor  and  Kelly  will  be  found  advantageous.  They  are  practically  the  same 
in  i^trinciple,  iDut  the  Kelly  method  is  one  of  supravaginal  hysterectoni}',  while 
that  of  Pryor  is  essentially  a  panhysterectomy, 

Kelly's  Method  of  Operating. — Kelly's  method  (Fig.  240)  was  advocated  by 
him  for  all  cases,  even  the  uncomplicated  ones,  but  is  especially  valuable  in  the 
removal  of  one-sided  intraligamentous  growths.  It  consists  in  a  continuous 
posterior  incision  down  through  one  Inroad  ligament,  across  the  cervix  and  up 
through  the  other  broad  ligament;  the  procedure  being  in  contrast  with  the  classic 
method  of  supravaginal  hysterectomy,  in  which  an  incision  is  made  from  alcove 
downward  on  each  side  of  the  broad  ligament  before  the  cervix  is  amputated. 
By  the  employment  of  this  method  there  is  a  great  saving  of  time  (Kelly  states 
from  sixty  to  eighty  per  cent),  but  there  is  also  greater  ease  in  the  removal  of 
intraligamentous  tumors  and  of  tumors  complicated  by  the  presence  of  inflam- 
matory masses   beliind  the  broad  ligament,  without  involving  much   risk   of 
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injuring  the  uterus.  The  inflammatory  masses  back  of  the  cervix  are  also 
readily  attacked  from  below  after  the  division  of  the  cervix  and  the  recognition 
of  the  hitherto  obscm^ed  landmarks.  The  details  of  the  procediu'e  are  as  follows : 
— The  start  should  be  made  on  the  side  which  is  more  free  from  complications.  The 
broad  ligament  is  ligated  as  in  the  more  usual  operation,  and  the  bladder  is 
separated  and  pushed  down  to  expose  the  supravaginal  cervix.  The  uterine 
artery  is  exposed  and  ligated  as  in  the  classic  operation.  It  is  not  always  neces- 
sary to  ligate  the  uterine  veins.  The  cervix  is  next  cut  across,  while  the  uterus 
is  elevated  and  pulled  over  to  the  fixed  side.  As  the  last  fibres  of  the  cervix 
are  severed,  the  other  uterine  artery  is  exposed  and  is  caught  wdth  artery  forceps 
about  one  inch  above  the  level  of  the  cervical  incision  and  consequently  above 
the  point  at  which  the  artery  crosses  the  ureter.  The  intraligamentous  nodule 
is  now  peeled  from  between  the  layers  of  the  broad  ligament  without  risk  of  in- 


FiG.  240. — Kelly  Technique  for  Hysterectomy,  from  Left  to  Right. 

juring  the  ureter;  after  which,  by  rolling  the  uterine  body  still  further  out,  the 
round  ligament  and  then  the  ovarian  vessels  are  clamped  and  cut.  Sutures 
are  now  applied  and  the  incisions  are  closed  in  the  manner  already  described. 
When  the  fibroid  develops  mainly  within  the  pelvis,  whether  intraliga- 
mentous or  not,  it  may  disturb  the  relationships  to  such  a  degree  that  the 
ovarian  or  uterine  vessels,  or  both,  cannot  be  found  easily  or  tied.  In  such 
cases  Kelly  has  proposed  a  sagittal  bisection  of  the  uterus  and  tumor.  The 
bladder  is  freed  from  the  cervix  in  the  usual  manner  and  the  uterus  and  tumor 
are  then  bisected  as  far  down  as  the  level  of  the  cervix.  In  order  to  avoid  any 
risk  of  injuring  the  vessels  tlu'ough  losing  landmarks,  a  probe  is  inserted  into 
the  uterine  cavity  tlii'ough  which  the  bisection  is  carried.  When  the  cervix  is 
reached  it  is  amputated  in  successive  halves,  and  each  half  is  removed  according 
to  the  method  employed  in  the  preceding  procedure.     This  plan  is  also  advocated 
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when  the  adnexa  are  diseased  and  held  down  by  firm  adhesions  below  and  behind 
the  myomatous  mass,  which  is  also  firmly  held  to  the  pelvic  wall  by  dense  adhe- 
sions. By  this  means  the  enucleation  is  simplified  and  the  large  cardinal  vessels 
are  easily  reached.  There  is,  however,  the  danger  of  exposing  accumulations  of 
pus  or  necrotic  material  in  the  bisection  of  the  organ  tlu'ough  the  uterine  cavity, 
as  has  not  infrequently  happened,  thus  adding  greatly  to  the  risk  of  operation 
and  frequently  necessitating  the  entire  removal  of  the  uterus  -and  cervix  and 
subsequent  drainage. 

Occasionally  a  large  myoma  is  encountered,  the  upper  pole  of  which  is  firmly 
adherent  to  the  bowel.  Kelly  reports  such  a  case  in  which  the  growth  reached 
to  the  umbilicus,  and  was  firmly  attached  at  its  upper  pole  to  the  transverse 
colon,  upon  which  pus  was  discharging  from  the  body  of  the  tumor.  This  was 
operated  upon  as  follows : — ^The  cervix  was  located  behind  the  symphysis  at  the 
vesical  reflection.  After  the  bladder  had  been  stripped  back  the  cervix  was 
divided  transversely  by  i)lunging  a  knife  through  its  centre  and  continuing  the 
incision  to  either  side.  As  soon  as  the  cervical  di\'ision  was  completed,  the 
uterine  arteries  were  ligated,  and  then,  by  forcibly  pulling  the  cervix  upward, 
the  broad  ligaments,  the  round  ligaments,  and  the  ovarian  vessels  were  clamped 
from  below  and  behind,  thus  permitting  the  detachment  of  the  colon  and  the 
closure  of  the  bowel  wdthout  embarrassment  from  the  presence  of  the  tumor 
and  with  lessened  risk  of  infection. 

Pryor's  Method  of  Operating. — Pryor's  method  of  panhysterectomy  for 
intraligamentous  tumors  of  one  side  is  as  follows : — The  ovarian  vessels  and  the 
round  ligament  are  ligated  on  both  sides,  after  which  the  bladder  is  separated 
in  the  usual  manner  and  pushed  downward  until  the  vaginal  cervix  can  be 
palpated  through  the  anterior  wall  of  the  vagina.  The  broad  ligament  on  the 
free  side  is  next  pushed  back  until  the  uterine  vessels  are  exposed  and  ligated. 
The  vagina  is  then  opened  in  front,  and  the  incision  is  carried  around  to  the  side 
on  which  the  vessels  are  ligated.  Wliile  the  uterus  is  forcibly  pulled  toward 
the  side  on  which  is  located  the  intraligamentous  nodule,  the  cervix  is  seized 
with  tenacula  and  forcibly  drawn  tlii-ough  the  vaginal  incision,  thus  putting  the 
intact  portion  of  the  vagina  on  the  stretch.  The  cervix  is  then  cut  free,  thus 
exposing  the  uterine  artery,  which  is  ligated  and  cut  close  to  the  cervix  under 
direct  sight.  The  intraligamentous  growth  can  now^  be  shelled  from  its  attach- 
ments without  fear  of  injuring  the  ureters.  The  incision  is  then  carried  upward 
and  the  tumor  is  removed.  Although  the  six  cardinal  vessels  are  ligated,  other 
smaller  vessels  may  require  separate  ligation,  particularly  at  the  base  of  the 
broad  ligament,  in  the  posterior  vaginal  wall,  and  in  the  utero-sacral  ligaments. 
After  hsemostasis  is  complete,  the  raw  areas  and  the  incision  are  closed  as  pre- 
viously described. 

When  intraligamentous  grow'ths  are  present  on  both  sides,  Pryor  advocated 
a  method  which  first  removed  the  nodules,  and  allowed  the  ureters  to  return 
to  their  normal  positions  before  the  removal  of  the  uterus.  The  ovarian  vessels 
and  round  ligament  are  ligated  and  the  bladder  is  detached  from  the  cervix. 
The  anterior  wall  of  the  uterus  is  then  split  from  the  fundus  down  through  the 


SURGERY  OF  THE  UTERUS  AXD  ITS   LIGAMENTS.         571 

cervix  into  the  vagina.  An  incision  is  made  through  the  endometrium  laterally, 
tlii-ough  the  uterus  to  the  base  of  the  tumor,  which  is  fixed  with  a  corkscrew 
and  enucleated.  The  posterior  wall  of  the  uterus  is  then  divided  and  the  half 
of  the  uterus  first  cut  laterally  is  removed.  The  procedure  is  then  repeated  on 
the  other  side. 

Fibroids  Originating  from  the  Posterior  Cer\'ico-Corporal  Junction. — ^These 
fibroids  extend  downward  from  the  point  of  origin,  burrowing  in  between  the 
rectum  and  the  uterus,  carrying  the  latter  up  against  and  above  the  symphysis, 
and  elevating  the  Douglas  fold  of  peritoneum.  They  are  very  difficult  of  re- 
moval without  inflicting  an  injury  upon  the  rectum,  as  there  is  no  peritoneum 
between  the  tumor  and  the  rectum.  The  safest  method  of  procedure  is,  first, 
to  detach  the  upper  portion  of  the  tumor — its  point  of  origin — from  the  uterus ; 
next,  to  remove  the  uterus  by  a  supravaginal  amputation;  and  then  to  grasp 
the  upper  portion  of  the  fibroid,  split  its  connective-tissue  capsule,  and  enucleate 
it,  leaving  the  capsule  to  support  the  anterior  wall  of  the  bowel  behind, 
the  uterus  on  the  side,  and  the  posterior  wall  of  the  vagina  in  front.  The 
tumor  can  be  removed  without  the  hysterectoni}'.  The  most  dependent  por- 
tion of  the  pocket  should  be  cbained  into  the  vagina  by  a  tube  extending  up  to 
the  peritoneum. 

Relatioxs  Betweex  a  Uterixe  Fibromyoma  AXD  Sterility. 

The  question  of  the  relationship  between  fibroids  and  sterilit}'  is  of  the 
greatest  interest  and  has  long  been  a  matter  of  contention.  For  many  years 
it  has  been  a  common  teaching  that  fibroids  predispose  to  sterility,  yet  the  more 
recent  investigations  indicate  that  there  are  so  many  exceptions  to  the  rule  that 
we  must  consider  the  subject  as  still  open  to  debate.  There  is  no  doubt  that 
the  older  teaching  is  supported  by  statistics.  Thus,  Olshausen,  in  compiling 
the  tables  of  nine  other  investigators,  found  that  sterility  was  noted  in  .520  of 
1,731  patients  affected  with  uterine  fibroids,  and  in  like  manner  Charpentier 
found  it  in  476  of  1,554  other  cases.  Other  students  of  this  question  have  cast 
considerable  doubt  on  the  true  value  of  these  statistics,  which,  they  claim, 
are  largely  vitiated  by  the  error  of  omitting  controlling  data,  and,  with  Hofmeier, 
show  that  pregnancy  is  most  frequent  in  the  tliird  decade  of  life,  while  fibroids 
are  usually  met  with  at  a  far  later  period,  when  there  may  be  many  other 
reasons  to  account  for  even  relative  sterility. 

The  exact  relationship  between  tliis  disease  and  conception  is  un- 
known, since  pregnancy  or  sterility  may  be  found  with  all  varieties  of  uterine 
fibromyomata.  Thus,  if  we  recall  the  frequency  of  symptoms  in  uterine 
fibroids,  it  will  be  seen  that  there  are  many  factors  wliich  bring  about  more 
or  less  important  changes  in  the  uterine  endometrium  and  consequently 
may  produce  sterility — such,  for  example,  as  menorrhagia,  metrorrhagia, 
leucorrhoea,  etc.  Generally  speaking,  pregnancy  is  less  likely  to  occm*  in 
a  uterus  that  is  the  seat  of  a  submucous  or  a  large  interstitial  growth,  which 
is   rapidly   developing   toward    the    uterine    ca\dty.     It  is  not  uncommon  in 
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women  in  whom  the  growth  is  subperitoneal  and  peckmculated,  and  in  others 
in  whom  the  tumors  are  situated  near  the  fundus  of  the  uterus  and  are  not 
growing  rapidly.     Exceptions  to  all  of  these,  however,  are  encountered. 

If  we  include  the  smaller  tumors,  we  find  that  fibroids  are  very  commonly 
encountered  during  pregnancy.  The  older  observers  considered  only  the  larger 
growths  and  found  the  complication  but  infrequently.  Thus,  Pinard  observed 
but  84  in  13,814  consecutive  cases  of  labor  in  the  Baudelocque  clinic — a  propor- 
tion of  six-tenths  of  one  per  cent. 

The  effect  of  pregnancy  upon  the  fibroids  varies  within  wide  limits.  Rapid 
increase  in  size,  however,  is  frequently  observed.  As  would  be  expected  from 
a  purely  theoretical  consideration,  the  changes  resulting  in  the  tumor  depend 
primarily  upon  the  increased  vascularity  in  the  pelvic  cavity,  and  vary  ac- 
cordingly with  the  site  of  the  tumor  and  its  structure.  Rapid  increase  in  size 
is  usually  due  more  to  oedema  than  to  actual  hypertrophy,  although  both  factors 
must  be  considered.  The  large  tumors  are  usually  softer  in  consistency  than 
they  are  in  the  non-pregnant  condition  and  frequently  present  alterations  in 
form  due  to  the  compression  exerted  by  the  growing  ovum.  Central  necrosis 
occasionally  is  found  in  the  large  soft  growths.  Tarnier  and  Budin  have  ob- 
served, in  soft  fibroids,  rhj^thmic  contractions  resembling  the  intermittent  con- 
tractions of  a  pregnant  uterus.  Yet  it  is  still  uncertain  whether  this  phenomenon 
is  actually  due  to  the  contractions  of  the  tumor  tissue  or  to  those  of  the  uterine 
musculature. 

The  influence  of  the  fibroid  upon  the  pregnancy  is  also  variable  and  depends 
upon  many  modifying  conditions.  It  is  generally  stated  that  abortion,  or  pre- 
mature labor,  commonly  results,  yet  some,  as  Hofmeier,  state  that  this  is  an 
exaggeration,  as  it  ensued  in  but  6.9  per  cent  of  796  cases  collected  by  him. 
Nauss,  however,  describes  it  in  47  of  241  cases.  It  may  be  anticipated  in  growths 
which  have  caused  profound  alterations  of  the  endometrium.  Retroversion 
of  the  uterus  may  occur  in  the  early  months  of  pregnancy,  and  is  then  due  to 
the  weight  of  a  fibroid  in  the  fundus  of  the  uterus.  Several  cases  of  prolapse 
have  also  been  recorded.  In  advanced  pregnancy  pressure  symptoms  may 
result  from  the  presence  of  large  or  multiple  tumors. 

At  the  time  of  labor  the  effect  produced  by  a  fibromyoma  depends  entnely 
upon  the  size  and  situation  of  the  growth.  Generally  speaking,  the  subserous 
ix'dunculated  growths  of  the  fundus  do  not  seriously  complicate  birth  unless 
tlioy  have  prolapsed  into  the  pelvis.  On  the  other  hand,  large  cervical  growths, 
or  interstitial  forms  which  have  developed  in  the  pelvic  cavity,  ma}'  constitute 
a  serious  obstruction  to  normal  labor.  (Fig.  241.)  Occasionally  the  uterine 
contractions  may  cause  the  partial  extrusion  of  a  submucous  tumor  into  the 
vagina,  where,  if  the  new-growth  be  of  large  size,  it  may  prevent  the  descent 
of  the  fVetal  head.  The  uterine  contractions  are  also  frequently  weak,  irregular, 
and  ineffectual. 

Even  when  the  tumor,  for  reasons  already  given,  does  not  interfere  with 
the  progress  of  labor,  it  frequently  causes  abnormal  presentations.  Olshausen, 
in  tabulating  the  reports  of  four  observers,  found  24  per  cent  of  breech  and 
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19  per  cent  of  transverse  presentations  in  304  cases  of  labor  occurring  in  women 
affected  with  uterine  fibroids.  Pujol  records  27.18  per  cent  of  breech  and  19 
per  cent  of  transverse  presentations  in  100  similar  cases.  Placenta  prsevia  is 
also  more  common  in  this  condition  than  when  the  uterus  is  normal.  Fibroids 
predispose  to  post-partum  hemorrhage,  partly  because  the  nodules  interfere 
with  the  normal  contraction  and  retraction  of  the  uterus,  and  partly  because 
they   offer    mechanical    obstacles    to    the   separation   and  expulsion    of   the 

placenta. 

During  the  involution  of  the  uterine  musculature  in  the  puerperium,  fil^roids 
frequently  undergo  degenerative  changes  and  may  give  rise  to  serious  sjanptoms. 
Gangrene  may  result  if  the  labor  is  continued  for  a  sufficient  length  of  time  or 


Fig.  241. 


-Obstruction  to  Labor  due  to  the   Presence  of  an    Impacted  Subserous   Fibroid  (a,  a). 
(After  E.  Bumm,  '•Grundriss  zuni  Studium  der  Gelsurtshuelfe,"  1903.) 


if  the  growths  are  subjected  to  much  pressure.     The  importance  of  these  de- 
generative processes  is  unfortunateh'  not  universally  recognized. 

The  recognition  of  the  association  of  fiJDroids  and  pregnancy  is  not  always 
easy,  and  is  usually  not  made  in  the  early  months.  Hemorrhage  may  occm*  at 
intervals  from  the  elongated  uterine  cavity  and  may  l^e  mistaken  by  the  patient 
herself  for  the  menstrual  flow:  and  the  recognition  of  the  true  cause  of  the 
bleeding  may  not  take  place  until  the  advent  of  characteristic  symptoms.  A 
sudden  increase  in  the  size  of  a  fibroid  which  has  been  under  observation  should 
always  arouse  the  suspicion  of  pregnancy.  Subperitoneal  fibroids  are  frequently 
mistaken  for  foetal  parts,  or  are  overlooked  if  they  are  situated  on  the  posterior 
uterine  wall,  although — as  shown  by  Olshausen — pedunculated  bosses  are  usually 
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flattened  out  with  the  advance  of  pregnancy,  unless  the  fibroid  mass  is  of  large 
size.  Frecjuently  a  simple  fibroid,  in  an  early  pregnancy,  is  mistaken  for  an 
enlarged  metritic  uterus,  but  not  uncommonly  the  tumor  simulates  a  portion 
of  the  uterus  and  may  lead  to  the  diagnosis  of  ectopic  pregnancy.  Occasionally 
a  fibroid  nodule  in  the  lateral  fundus  may  simulate  a  bicornuate  uterus,  with 
pregnancy  in  one  horn.  In  the  later  months  fibroids  in  the  pregnant  uterus 
may  be  confused  with  multiple  pregnancy. 

The  treatment,  in  the  presence  of  an  association  of  the  two  conditions,  varies 
with  the  individual  case.  In  the  great  majority  of  instances  no  special  symptoms 
are  caused  nor  is  there  any  dystocia,  and  consequently  no  special  treatment  is 
required.  AVhen  impaction  of  the  growth  is  tlireatened,  the  knee-chest  position 
should  be  ordered  and  an  attempt  made  to  raise  the  tumor  alcove  the  pelvic 
brim  by  careful  manipulation.  Even  after  failure  of  these  procedures,  the 
tumor  may  rise  spontaneously  out  of  the  pelvis  with  the  subsequent  development 
of  the  uterus.  If  the  symptoms  are  not  tlii'eatening,  active  treatment  may 
be  deferred  until  there  is  hope  of  saving  the  child.  Operation  should  then  be 
postponed  until  the  time  of  expected  labor,  as  the  uterus  frequently  changes 
its  size  and  position  and  renders  operative  measures  unnecessary  from  the 
obstetrical  point  of  view.  When,  on  the  contrary,  threatening  symptoms  super- 
vene so  early  in  pregnancy  as  to  preclude  all  reasonable  chance  of  saving  the 
child,  the  case  should  be  treated  from  the  surgical  standpoint.  Frequently  it 
is  better  treatment  to  evacuate  the  uterus  and  wait  for  involution  before  remov- 
ing the  growth,  than  to  open  the  abdomen  as  a  primary  measure.  Occasionally 
myomectomy  is  possible  during  the  pregnancy.  Stavely,  in  1894,  reported 
33  cases  of  myomectomy  performed  during  pregnancy  (between  1885  and  1894). 
The  maternal  mortality  was  24.25  per  cent.  Of  these  8  deaths,  2  were  due 
to  hemorrhage,  1  to  peritonitis,  3  probably  to  infection  after  abortion,  and  1  to 
''long-standing  aortic  disease,"  and  in  one  case  the  cause  was  not  given.  In 
3  cases  in  which  the  mother  died,  no  mention  is  made  as  to  whether  abortion 
took  place,  or  not.  Abortion  was  mentioned  in  ten  cases.  Duncan  Emmett 
has  recorded  44  cases,  which  occurred  between  1890  and  1900,  with  a  maternal 
mortality  of  9  per  cent.  Thumin's  series  includes  62  myomectomies  between  the 
years  1885  and  1901,  with  a  mortality  of  10  per  cent. 

Better  results  are  reported  from  the  employment  of  supravaginal  hyster- 
ectomy, especially  when  the  operation  is  performed  early  in  pregnancy. 

Myomectomy  must  have  a  limited  sphere  of  usefulness  during  pregnancy  for 
two  reasons:  first,  because  there  is  no  indication  for  the  removal  of  the  smaller 
growths;  and,  second,  because  in  the  larger  forms  operative  removal  is  contra- 
indicated  on  account  of  the  danger  of  rupturing  the  scar  in  the  strain  of  subse- 
quent lab(^r.  Practically,  there  are  few  cases  in  which  the  procedure  is  justified, 
as  better  results  will  be  obtained  after  the  termination  of  pregnancy.  Unless 
there  are  pressure  symptoms  or  disease  of  the  heart  or  kidneys,  the  case  should 
be  closely  observetl  until  tlie  viability  of  the  child  is  assured,  when  a  Porro- 
Ca'sarean  operation  should  \)e  c(jnsidered  upon  the  advent  of  symptoms  of 
dystocia. 
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Adenomyoma  of  the  Uterus  and  Accessory  Organs. 

Adenomyomata,  as  the  name  implies,  consist  of  glandular  elements  and  my- 
omatous tissue.  They  form  a  distinct  class  of  myomata,  and  are  easily  recog- 
nizable under  the  microscope,  and  very  often  macroscopically  in  the  gross 
specimen.  Indeed,  within  the  last  few  years,  owing  to  the  better  understanding 
of  this  class  of  tumors,  the  condition  is  often  diagnosed,  prior  to  operation,  from 
the  symptoms  and  findings  upon  examination.  It  would  appear  that,  with 
the  recognition  of  this  type  of  tumor, 
many  of  the  old  classifications  of 
cystic  myoma  will  disappear,  for  recent 
advance  has  shown  that  the  cystic 
tumors  which  present  a  lining  of  epi- 
thelium in  the  cyst  spaces  are  usually 
adenomyomata.  The  growths  are 
found  in  any  part  of  the  uterus,  the 
tubes,  or  the  round  ligament.  (Fig.  242.) 

The  occasional  presence  of  glandu- 
lar tissue  in  uterine  myomata  has  long- 
been  recognized,  and  up  to  1884 
Schroeder,  Herr,  and  Grosskopf  w^re 
able  to  collect  one  hundred  such  cases. 
Yet  these  growths  were  not  recognized 
universally  as  distinctive  tumors  until 
von  Recklinghausen  difected  the  at- 
tention of  the  medical  world  to  them 
in  1896,  since  which  time  they  have 
been  the  subject  of  considerable  in- 
vestigation. 

Etiology. — The  causative  factor  is  unknown,  but  is  usually  ascribed  to 
congenital  causes.  The  origin  of  the  epithelial  elements  is  also  still  under 
dispute.  Some  claim  that  the  tumor  is  composed  essentially  of  epithelium, 
and  therefore  is  a  true  adenoma  with  a  secondary  development  of  smooth 
muscle;  while  others  take  the  \4ew  that  it  differs  from  the  ordinary  myoma 
only  in  the  secondary  extension  of  glandular  tissue  from  the  endometrium. 
According  to  von  Recklinghausen  there  are  two  types.  In  one  the  epithelial 
elements  are  derived  from  portions  of  the  original  Wolffian  bodies  which  had 
become  pinched  off  in  some  way  and  had  then,  after  long  remaining  dormant, 
finally  developed  into  glandular  areas.  In  the  other  type  the  glandular  ele- 
ments arise  from  the  uterine  mucosa.  Von  Recklinghausen's  report  was  based 
upon  the  examination  of  thu'ty  tumors,  of  which  twenty-thi-ee  were  from  the 
uterus  and  yet  a  connection  between  the  uterine  mucosa  and  the  glandular 
spaces  of  the  tumor  could  be  demonstrated  in  but  a  single  instance.  The 
majority  of  the  larger  growths  presented  a  characteristic  arrangement  of  the 
glandular  tissue.     There  was  one  main  canal,  into  one  side  of  which  ran  many 


Fig.  242. — Diffuse  Adeiiomyonia  of  the  Pos- 
terior Uterine  \Vall.  (From  Cullen,  "Adeno- 
Myome  des  Uterus,"  Berlin,  1903.) 
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subsidiaiy  tubules,  radiating  out  like  the  fingers  of  a  fan.  The  tubules 
were  closely  approximated  like  those  of  a  kidney,  and  the  resemblance 
was  further  increased  b}'  numerous  cystic  dilatations  in  the  secondary 
channels,  wliich  dilatations  appeared  to  mark  off  a  medullary  and  a  cortical 
zone.  The  whole  pictm'e  strongly  suggested  the  possibility  that  the  epithe- 
lial elements  originated  from  the  Wolffian  bodies.  This  suggestion  was 
strengthened  by  the  site  of  the  tumors.  While  the  growths  whose  glandular 
tissue  was  comiected  with  the  endometrium  lay  deep  in    either  the   anterior 

or  the  posterior  wall,  the  larger  tumors  were 
found  near  the  tube  and  on  the  posterior 
surface  of  the  uterine  wall.  This  theor}'  of 
the  origin  from  the  Wolffian  epithelium  was 
presently  supported  by  Pick  and  others, 
although  reports  of  the  origin  from  the 
oiandular  tissue  of  the  endometrium  fol- 
lowed — for  example,  by  Cullen,  Baldy, 
Loncope,  and  others.  (Fig.  2-43.)  Cullen,  in 
1903,  reported  a  series  of  twenty-two  cases. 
In  nearly  all  of  the  specimens  the  glands  of 
the  tumor  were  found  to  be  directly  con- 
tinuous with  those  of  the  uterus.  The  epi- 
thelium of  the  tumor  also  resembled  that  of 
tlie  uterine  glands,  and  the  presence  of  blood 
in  the  glands  of  the  tumor  further  suggested 
that  these  detached  islets  of  uterine  mucosa 
maintained  the  menstrual  function.  Cullen, 
therefore,  took  the  stand  that  the  glandular 
elements  of  the  tumor  represented  aberrant 
endometrium,  which  in  some  way  had  ex- 
tended tlu'ough  the  cre\dces  or  chinks  in  the 
myomatous  tissue.  Tliis  dislocated  endo- 
metrium either  retained  its  connection  with 
the  parent  glands,  or  else  became  atrophied 
in  part  of  the  comiecting  gland,  jiossil^ly  through  compression  of  the  muscular 
bands,  detached  areas  of  glandular  tissue  being  thus  left  in  the  depth  of  the 
tumor.  This  hypothesis  is  strengthened  by  the  case  reported  by  Whitridge 
Williams,  in  which  the  uterus  of  a  woman  dying  shortly  after  labor  proved  to 
be  the  seat  of  a  diffuse  adenomyoma,  in  which  the  stroma  of  the  glandular 
areas  was  found  to  be  converted  into  decidua.  Cullen  also  has  reported  a 
similar  finding  in  an  adenomyoma  complicated  by  a  tubal  pregnancy.  Since 
the  appearance  of  Cullen's  l:)ook,  his  theory  has  rapidh'  gained  ground,  and  is 
now  held  to  account  for  the  great  majority  of  cases,  although  possibly  a 
smaller  number  can  best  be  explained  by  von  Recklinghausen's  hypothesis. 
In  Cullen's  able  work,  published  in  1908,  the  drawings  of  the  sections  plainly 
show  the  method  of  extension.     In    fifty-five    of    fifty-six   cases  of    diffuse 
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Fig.  243. — Extension 
Gland  into  a  Diffuse 
(From  Cullen,  1903.) 
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adenomyonia  of  the  uterus  the  eudometrial  epithehal  origin  could  be  demon- 
strated. ' 

Feequency. — We  have  comparatively  few  data  bearing  upon  the  frequency 
of  the  tumors,  most  of  which  have  been  accidentally  discovered  in  the  routine 
examination  of  the  laboratory.  Cullen,  in  1908,  reported  that  5.7  per  cent  of  the 
1,283  specimens  of  fibroids  which  came  under  his  observation  were  actually 
demonstrated  to  be  adenomyomata,  yet  he  called  attention  to  the  fact  that  this 
percentage  is  probably  lower  than  the  actual  one,  as  there  is  the  possibility  that 
some  adenomatous  patches  were  overlooked  in  the  routine  examination  of 
the  fibroids  in  his  series.  It  will  be  seen  at  a  glance  that,  in  order  positively 
to  exclude  adenomyomata,  all  tumors  should  be  carefully  cut  into  thin  cross 
sections,  and  all  suspicious  areas  subjected  to  careful  microscopic  examination. 
Largely  on  account  of  the  enormous  labor  entailed  by  such  methods,  only 
the  more  suspicious  cases  were  so  treated. 

Pathological  Anato:my. — The  great  majority  of  adenomyomata  are  diffuse 
growths,  which  infiltrate  the  normal  uterine  walls  and  presently  replace  them. 
They  are  not  included  in  a  capsule  as  are  the  ordinary  fibroids.  This  form  of 
new-gTowth  may  occur  in  any  portion  of  the  uterus.  When  it  arises  in  the  cer- 
\'ix,  the  glandular  areas  may  resemble  the  cervical  glands.  The  appearance  of 
the  tumor  varies  according  to  its  location  in  the  uterus.  \"on  Recklinghausen 
distinguished  four  varieties : — (1)  Hard  tumors  in  which  the  myomatous  tissue 
preponderates;  (2)  cystic  tumors  with  dilated  glands;  (3)  soft  tumors  in 
which  the  glandular  structures  predominate;  (4)  tumors  of  the  angiomatous 
t}'pe,  in  which  the  mass  as  a  whole  is  very  soft  and  contains  dilated  vessels. 

Cullen,  in  1908,  thus  divided  these  tumors  from  the  clinical  standpoint: — 
(1)  Adenomyomata  in  a  uterus  of  relatively  normal  contour;  (2)  subperi- 
toneal and  intraligamentous  forms;  (3)  submucous  forms.  We  will  consider 
them  here  according  to  Cullen's  classification. 

Adenomyomata  in  a  Uterus  of  Relatively  Normal  Contour. — In  these  cases  the 
uterus  is  rarel}^  enlarged  beyond  three  times  its  normal  size,  and  is  often  covered 
with  adhesions.  Indeed,  the  growth  may  be  so  firmly  embedded  that  the  re- 
moval of  the  uterus  in  which  it  is  seated  is  attended  with  much  difl[iculty.  Oc- 
casionalh'  growths  have  been  recorded  which,  in  theu*  advance,  have  lifted  up  the 
peritoneum  of  the  cul-de-sac  of  Douglas,  and  have  become  adherent  to  the 
rectum.  The  extent  of  the  myomatous  transformation  varies,  and  the  thicken- 
ing ma}'  occasionally  extend  from  the  mucosa  as  far  as  the  peritoneal  covering. 
Either  wall  of  the  uterus  may  be  involved.  If  the  gi'owth  has  developed  almost 
entirely  in  one  wall,  that  side  of  the  organ  is  unusually  thick.  On  section  of  the 
uterus  the  diagnosis  can  be  made  macroscopically.  The  rounded  outline  of 
the  enlarged  organ  and  the  uniform  increase  in  density,  \\\ih.  no  evidence  of  a 
circumscribed  tumor,  are  characteristic  featiu-es.  The  difference  between  the 
glandular  tissues  and  the  normal  muscle  is  clearly  marked.  The  endometrium 
is  generally  seen  to  be  normal  or  slightly  thickened,  although  occasionally  it 
may  appear  to  be  attenuated.  Rarely  are  there  polypoid  projections,  and  the 
adenomatous  growth  extends  to,  but  not  into,  the  endometrium.     The  outer 
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muscular  coats  are  also  generally  normal,  and  between  the  endometrium  and 
the  external  la^'er  of  muscular  tissue  lies  the  tumor.  This  is  of  ^-ariable  thick- 
ness and  appears  as  a  mass  of  coarsely  fibrillated  fibres  arranged  in  whorls, 
with  occasional  areas  of  homogeneous  translucent  substance  reseml)ling  mucous 
membrane.  In  these  areas  small  cystic  spaces  are  occasionall}-  found,  but  in 
this  foi*m  of  tumor  rarely  are  there  cysts  of  any  considerable  size.  The  glandular 
ai'eas  frequently  present  a  brownish  discoloration  which,  in  the  cystic  zones, 
is  due  to  the  presence  of  a  chocolate-colored  fluid. 

Histologically,  the  growth  is  composed  of  myomatous  tissue  and  glandular 
structm'es.  The  former  differs  from  the  type  found  in  the  ordinary  fibroids 
only  in  that  there  is  no  definite  encapsulation,  the  tissue  merging  gradually 
into  the  surrounding  muscular  wall.  The  glandular  tissue  occurs  in  the  form  of 
irregular  masses  of  variable  size  and  shape,  which  may  be  scattered  throughout 
the  tumor,  but  usually  are  more  abundant  near  the  uterine  cavity.  The  glands 
present  the  characteristics  observed  in  the  normal  endometrium,  save  that  their 
outline  is  more  irregular,  which  difference,  however,  is  readily  explained  by  the 
conditions  accompanying  then*  development.  The  glands  are  embedded  in 
cellulai-  tissue,  as  in  the  normal  endometrium.  They  are  of  tubular  form,  and 
frequently  several  of  these  open  into  one  chief  canal  which  later  may  become 
a  cyst  of  some  size.  The  arrangement  of  those  tubules  is  not  uniform,  and 
occasionally  they  may  enter  the  terminal  canal  on  one  side,  in  the  manner  in 
wliich  the  ducts  of  the  glomeruli  of  the  mesoneplu'on  communicate  with  the 
main  canal.  It  was  from  this  characteristic  that  von  Recklmghausen  concluded 
that  the  origin  of  the  adenomatous  structm'es  was  in  the  Wolffian  bod}'.  The 
microscopical  picture  varies,  of  course,  according  to  the  plane  in  which  the 
section  is  made.  Thus,  when  the  growth  is  cut  in  its  long  diameter,  the  field  will 
present  a  number  of  cross  sections,  while  in  other  specimens,  in  which  the  cut 
has  been  made  in  a  different  plane,  the  glands  will  appear  as  long  and  nari-ow 
tubules.  Very  often  ingrowths  of  glandular  structure  are  seen  advancing  in- 
ward from  the  endometrium.  The  greater  part  of  the  epithelial  structure  lies 
near  the  endometrium  in  the  periphery  of  the  whorls  of  the  connective  tissue. 
The  glandular  elements  are  lined  with  a  single  layer  of  ciliated  columnar  epithe- 
lium (like  that  of  the  normal  endometrium),  with  oval  vesicular  nuclei  in  the 
base  of  the  cells.  The  stroma  also  resembles  that  of  the  lining  membrane  of  the 
cavity  of  the  uterus,  and  contains  thin-walled  vessels.  The  cyst  spaces  of  the 
central  duct  contain  old  blood  and  pigmented  cells  which  probably  result  from 
menstrual  changes.  As  a  rule,  the  glandular  areas  of  the  tumor  may  be  traced 
directly  to  the  endometrium  of  the  uterine  cavity. 

Subperitoneal  and  Intraligamentous  Adenomyomata. — The  process  by  which 
these  tumors  extend  is  practically  the  same  as  that  which  characterizes  the 
extension  of  an  ordinary  fibroid;  both  grow  toward  the  outer  surface  of  the 
uterus.  If  the  tumor  is  situated  above  the  middle  of  the  uterus,  the  resulting 
form  is  subperitoneal,  whereas  if  it  is  located  below  this  point  and  on  the  lateral 
side  of  the  uterus,  the  growth  is  likely  to  spread  out  between  the  folds  of  the 
broad  ligament. 
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The  subperitoneal  adenomyomaia  may  be  of  various  sizes  and  shapes.  The 
site  of  attachment  is  usually  broad,  although  occasionally  it  is  so  narrow  as  to 
suggest  a  pedicle.  The  type  of  growth  differs  from  the  diffuse  type  previously 
described,  in  that  cystic  formation  is  almost  the  rule,  especially  in  the  large 
tumors.  The  cysts  vary  in  size  from  a  mere  pin-point  to  practically  that  of  the 
whole  mass,  and  they  usually  contain  chocolate-colored  fluid.  (Fig.  244.)  They 
are  commonly  multiple.  Occasionally  the  cystic  growths  can  be  seen  shining 
through  the  peritoneal  covering  of  the  uterus.  Usually  they  are  dark-colored, 
but  various  pictures  are  presented  according  to  the  amount  of  myomatous  tissue 
which  separates  the  cystic  centres  from  the  peritoneal  covering.     There  is  no 


Fig.  244.- 


-Cvstic    Subperitoneal    Adenoinyoma.      (From    Cullen, 

Berlin,  1903.) 


"Adeno-Myome,    des   Uterus," 


doubt  but  that  these  cases  of  adenomyoma  form  a  considerable  percentage  of 
those  which  formerly  were  described  as  peritoneal  inclusions. 

The  cyst  walls  are  composed  of  myomatous  tissue  and  are  lined  with  a  well- 
defined  membrane,  the  inner  zone  of  which  consists  of  a  single  layer  of  cylinchical 
epithelium  that  is  commonly  ciliated.  The  rest  of  the  tumor  is  similar  to  that 
of  an  ordinary  myoma. 

The  intraligamentous  forms  of  adenomyoma  are  similar  in  character  to  those 
of  the  subperitoneal  variety.  Sometimes  the  cysts  are  of  extremely  large  size. 
Breus  has  described  an  adenomyoma  that  contained  several  cysts  from  which 
seven  litres  of  fluid  were  evacuated  at  operation  prior  to  the  removal  of  the 
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tumor.  Both  the  subperitoneal  and  the  intrahgamentous  forms  have  one  char- 
acteristic in  common,  viz.,  that  all  the  larger  growths  are  cystic. 

Submucous  Adenomyomata. — Submucous  adenomyomata  are  the  rarest 
forms  of  uterine  adenomyoma.  They  differ  from  the  types  previously  described 
only  in  the  fact  that  they  are  forced  into  the  uterine  caidty  in  their  development, 
and  finally  make  their  appearance  in  the  form  of  polyps.  It  is  quite  probable 
that  this  type  starts  as  a  diffuse  growth,  and  becomes  polypoid  when  the  con- 
tractions of  the  uterus  tend  to  force  it  from  its  bed,  in  precisely'  the  same  manner 
as  the  ordinary  myomata  are  extruded  from  the  uterus.  There  is  commonly 
but  little  cyst-formation,  as  the  growth  is  constantly  subjected  to  pressure  from 
all  sides  of  the  uterus.  The  condition  of  the  mucosa  covering  the  polyp  varies 
just  as  it  does  in  the  ordinary  myomatous  polyps.  The  structure  of  the  tumor 
is  identical  with  that  of  the  other  diffuse  forms. 

Cervical  Adenomyomata. — Cases  have  been  described  in  which  the  glandular 
elements  are  derived  from  the  cervical  epithelium,  although  sometimes  the 
growth  extends  downward  from  the  uterine  endometrium  above  the  internal  os. 
Various  forms  may  result,  depending  upon  the  direction  of  the  tumor's  growth. 
Landau  and  Pick  have  reported  a  case  in  which  the  cervical  canal  was  entirely 
obliterated  by  a  tumor  which  completely  shut  off  the  uterine  cavity  from  the 
vagina. 

The  histological  picture  is  similar  to  that  of  the  preceding  forms,  save  that 
the  glandular  areas  may  resemble  the  normal  cervical  glands. 

Other  Forms  of  Adenoynyoynata. — ^Adenomyomata  of  the  uterine  horn  and  of 
the  round  ligament  have  also  been  described.  In  their  essential  features  they 
do  not  differ  from  any  of  the  preceding  types. 

Degenerations  of  Uterine  Fibromyoiviata.^ — Degenerations,  aside  from 
that  of  cyst  formation,  are  infrequently  encountered  in  this  class  of  tumors. 
This  is  undoul)tedly  due  to  the  close  relation  which  exists  between  the  uterus 
and  the  tumor,  and  to  the  consequent  good  circulation  and  nourishment.  As 
already  noted,  the  cysts  are  due  to  the  deposits  of  menstrual  fluid  in  the  blind 
pockets  of  the  growth.  Their  ultimate  size  is  dependent  upon  the  resistance 
offered  by  the  uterine  wall  and  the  vis  a  tergo  of  the  menstrual  secretion.  The 
subject  has  been  fully  considered  above. 

Carcinoma  has  been  encountered  rather  infrecjuently  in  adenomyoma.  It 
may  originate  primarily  in  the  epithelial  elements  of  the  tumor  or  may  extend 
into  the  mass  as  a  secondary  invasion  from  a  carcinoma  of  the  uterus  proper. 
An  adenomyoma  may  be  observed  in  a  carcinomatous  uterus  in  which  the 
cancer  has  not  yet  invaded  the  benign  tumor.  Primary  carcinomatous  degenera- 
tions have  been  recorded  by  Roily,  Kaufmann,  Babescu,  and  Schwab,  while 
von  Recklinghausen,  Cullen,  Meyer,  and  Babes  have  reported  instances  of 
secondary  cancerous  invasion  of  an  adenomyoma.  Cullen,  Gruenbaum,  and 
von  Recklinghausen  have  observed  adenomyomatous  uteri  that  contained  car- 
cinoma which  had  not  involved  the  adenomyoma  by  extension. 

Only  very  infrequently  has  sarcoma  been  observed  to  invade  an  adenomyoma. 
Kaufmann,  Iwaiioff",  and  Bauereisen  have  reported  cases. 
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According  to  Clark,  tuberculosis  of  an  adenomyoma  has  been  observed  but 
five  times,  up  to  1908.  The  cases  were  recorded  by  von  Recklinghausen,  Hoesli, 
Archambauld  and  Pearce,  and  Gruenbaum. 

CoNDiTiox  OF  THE  TuBES  AXD  OvARiES  IN  Adenomyoivia. — Cullcn  Carefully 
examined  the  tubes  and  ovaries  in  forty-five  cases.  Fifteen  were  normal  and 
thirty  presented  numerous  adhesions,  wliich,  in  his  belief,  had  developed  as 
a  result  of  a  mild  degree  of  pelvic  peritonitis  caused  by  the  diffuse  myomatous 
growth.  As  a  result  of  his  study  he  concludes  that  adenomyoma  does  not 
materially  increase  the  incidence  of  pathological  changes  in  the  tubes  and 
ovaries. 

Adhesions  were  found  on  the  uterus  in  twent^'-four  of  forty-nine  cases.  As 
a  rule,  they  involved  the  posterior  aspect  of  the  organ  and  rarely  implicated  the 
anterior  face. 

Symptoms  of  Uterine  Adenomyoal\. — The  symptoms  of  uterine  adenomy- 
oma vary  according  to  the  size  and  location  of  the  growth,  and  also  according 
to  whether  the  uterus  does  or  does  not  contain,  in  addition,  the  ordinary  fibroids. 
Usually  the  latter  are  also  present. 

Hemorrhage  is  common  and  is  usually  present  at  first  as  a  lengthened  men- 
strual period.  In  association  with  the  hemorrhage  there  is  generally  a  certain 
amount  of  pain,  sometimes  limited  to  the  uterus,  but  more  often  referred  to  the 
back  and  legs.  The  pain  may  be  a  dull  ache,  or  it  may  be  grinding  in  character. 
With  the  development  of  the  tumor,  the  menorrhagia  may  be  replaced  by  more 
or  less  constant  bleeding,  the  amount  of  which  sometimes  causes  alarm.  The 
hemorrhage  is  readily  explained  when  we  take  into  consideration  the  greatly 
increased  area  of  uterine  mucosa,  both  that  of  the  uterine  cavity  proper  and 
the  patches  scattered  throughout  the  tumor.  It  is  thought  that  the  pain  re- 
sults from  Nature's  effort  to  expel  the  tumor  as  a  foreign  body,  at  a  time  when 
it  is  engorged  with  blood. 

Leucorrhnea  is  not  a  usual  finding,  unless  there  are  old  foci  of  infection  in 
the  cervix.     Rarely  is  there  any  intermenstrual  discharge. 

Physical  Findings. — When  the  growth  is  contained  in  the  uterus,  the  bi- 
manual method  of  exploration  will  reveal  a  normal  cervix  and  an  enlarged  uterus. 
In  the  early  cases  the  uterus  is  freely  movable,  but  later  the  organ  is  more  or 
less  firmly  held  by  adhesions.  Frequently  it  also  contains  ordinary  fibroids, 
some  of  which  can  be  palpated  as  hard  bosses.  In  the  later  stages,  and  when 
the  tumor  has  attained  considerable  size,  differentiation  from  an  ordinar}'  myoma, 
or,  for  that  matter,  from  an  ovarian  cyst  and  myomata,  may  be  impossible. 
The  intraligamentous  forms  are  more  firmly  fixed  in  the  pelvis  than  are  the  or- 
dinary myomata,  although  on  palpation  they  may  simulate  a  large  pehdc  abscess. 
The  history,  however,  may  aid  materially  in  making  the  cUfferentiation.  On 
curetting  the  cavity  of  the  uterus  we  obtain,  as  a  rule,  a  thick  but  normal  mucosa. 

Diagnosis. — Generally  speaking  the  findings  are  those  of  an  ordinary  fibroid, 
and  the  diagnosis  is  not  made  until  after  a  specimen  of  the  tumor  has  been 
examined  in  the  laboratory.  Frequently,  however,  the  case  presents  certain 
features  which  at  least  are  strongly  suspicious  of  this  condition.     Cullen  believes 
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that,  when  a  physical  examination  has  disclosed  an  enlarged  adherent  uterus, 
the  following  clinical  facts  point  strongly  to  adenomyoma : — (1)  The  bleeding 
is  usually  confined  to  the  menstrual  period;  (2)  there  is  commonly  much 
pain,  which,  at  that  period,  is  referred  to  the  uterus;  (3)  there  is  usually  no  inter- 
menstrual discharge  of  any  kind ;  and  (4)  the  uterine  mucosa  is  perfectly  normal 
and  is  rather  thick,  although  this  finding  can  be  determined  only  after 
curettage. 

After  a  similar  review  of  cases,  Freund  came  to  the  conclusion  that 
patients  affected  \A'ith  uterine  adenoma  usually  presented  a  history  of  (a)  a 
sickly  childhood,  (6)  a  tardy  establishment  of  menstruation,  (c)  a  profuse  and 
painful  menstruation,  and  (d)  a  general  health  below  par,  rendering  ordinary- 
activities  more  or  less  impossible. 

The  view  that  the  diagnosis  is  possible  in  a  considerable  number  of  cases  is 
combated  by  others,  among  whom  may  be  mentioned  Pick,  Landau,  Kudoh 
and  Polano,  Gruenbaum,  and  Ernst,  all  of  w^hom  dispute  the  points  submitted 
by  Freund.  These  state  that  all  of  the  so-called  characteristic  symptoms 
mentioned  by  Freund  were  absent  in  many  typical  instances  of  adenomyoma 
of  the  uterus  and  were  present  in  several  cases  of  simple  fibromyoma.  They  prac- 
tically agi'ee  that  the  most  striking  featui'es  noted  in  the  adenomyoma  cases  ob- 
served by  them  were  the  frequent  occm-rence  of  adhesions  and  adnexal  inflam- 
mations, and  the  absence  of  degenerative  processes  in  the  tumor.  Gruenbaum 
observes  that  eleven  of  his  twenty  cases  complained  of  menorrhagia  or  irregular 
bleeding,  which  w^as  not  controlled  by  either  curettage  or  cauterization. 

Treatment. — ^The  treatment  is  operative,  as  the  history  of  cases  thus  far  re- 
corded shows  that  the  symptoms  do  not  respond  to  palliative  measures.  Hyster- 
ectomy is  indicated  on  account  of  the  lack  of  a  definite  capsule  from  which  the 
tumor  could  be  enucleated  and  the  frequent  association  of  adhesions  and  adnexal 
disease. 

\1.  CARCINOMA  OF  THE  UTERUS. 

General  Considerations. — Carcinoma  of  the  uterus  occurs  most  frequently 
as  a  primary  affection,  and  has  been  observed  very  rarely  as  a  result  of 
involvement  from  other  cancers,  either  through  direct  extension  or  from 
metastases. 

Primary  carcinoma  may  develop  in  the  cervix  or  in  the  body  of  the  uterus, 
and  arises  from  the  squamous  epithelium  of  the  vaginal  cervix,  from  the  columnar 
epithelium  of  the  uterine  canal,  or  from  the  glands. 

Cervical  carcinomata  are  much  moi'e  common  than  those  of  the  uterine  bod}', 
although  the  statistics  furnished  by  the  different  observers  regarding  this  point 
do  not  agree.  Thus,  Roger  Williams  found  the  proportion,  in  Great  Britain, 
as  98  to  2;  in  Germany,  Hofmeier  observed  but  3.4  per  cent  of  cancers  of  the 
fundus  in  812  uterine  cancers,  Krukenberg  6.7  per  cent  in  848  cases,  Freund,  Sr., 
7.9  per  cent  in  227  cases,  Kuestner  9.4  per  cent  in  234  cases,  and  Winter  29  per 
cent  in  210  cases;  while  Cullen,  in  Baltimore,  found  25  per  cent  in  a  series  of 
176  cases. 
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There  are  several  reasons  which  may  be  advanced  to  explain  these  differences 
of  percentage.  There  is  no  doubt,  for  example,  that  cancer  is  more  frecjuent 
in  some  localities  than  in  others.  Yet  the  relative  percentage  observed  in  some 
clinics  cannot  be  accepted  as  the  true  ratio,  because  the  cases  may  be  drawn  from 
an  extremely  wide  area  of  country,  and  not  constitute  a  large  percentage  of  all 
the  cases  that  exist  in  those  localities.  Again,  there  is  reason  to  believe  that 
cancer  is  more  common  at  present  than  pre\dously,  as  is  shown  by  the  statistics 
adduced  by  Roger  Williams,  who  found  that,  in  Great  Britain,  in  1840,  1  in  129 
of  the  total  mortality  was  due  to  cancer,  while  in  1894  it  has  risen  to  1  in  23, — 
i.e.,  an  increase  of  more  than  fivefold.  As  a  result  of  his  study  he  concluded, 
at  the  time  when  he  wrote  (1896),  that  1  in  35  of  all  women  over  35  years  of  age 
dies  of  uterine  carcinoma  in  England  and  Wales. 

It  must  be  said,  in  passing,  that  many  believe  that  this  increase  is  more 
apparent  than  real,  and  may  be  due  in  large  part  to  the  greater  frequency  of 
correct  diagnoses  at  the  present  time.  Moreover,  it  would  appear  that,  with  the 
greatly  reduced  mortality  attending  those  infectious  diseases  wliich  formerly 
amounted  to  })lagues,  a  greater  number  of  women  now  live  to  the  age  at  which 
they  are  liable  to  cancerous  growths.  Nevertheless,  even  with  these  ciualifi- 
cations,  cancer  appears  to  be  on  the  increase. 

There  is  also  the  same  difference  of  opinion  as  to  the  relative  frequency  of 
cancer  of  the  stomach,  breast,  and  uterus.  Roger  Williams  states  that  cancer 
of  the  breast  is  more  commonly  observed  in  women  than  uterine  carcinoma; 
yet.  there  are  many  other  authors  who  believe  that  uterine  carcinoma  is  more 
frequent.  Welch  found,  in  31,482  collected  cases  of  primary  cancer,  that 
29.5  per  cent  were  uterine  cancers,  and  21.4  per  cent  were  of  the  stomach. 
This  series,  however,  includes  both  men  and  women,  and  the  percentages 
obtained  cannot  be  adduced  as  the  correct  proportion  of  these  cUseases  in 
women,  because,  while  cancer  of  the  stomach  ma}''  occur  in  both  sexes, 
cancer  of  the  uterus  can  occur  in  but  one.  Spencer  quotes  the  sixty-eighth 
annual  report  of  the  Registrar-general  of  England  and  Wales  to  show  that 
cancer  of  the  uterus  is  more  frequent  than  cancer  elsewhere  in  the  female 
body.  During  the  years  1901-1905,  19,645  women  died  of  cancer  of  the 
iitei'us,  as  opposed  to  14,308  of  cancer  of  the  breast,  and  12,048  of  cancer  of 
the  stomach. 

Etiology. — We  are  still  in  the  dark  concerning  the  cause  or  origin  of  cancer 
of  the  uterus,  as  we  are  of  cancer  in  general.  An  attempt  has  been  made  to 
explain  it  l^y  Cohnheim's  theory  of  the  embryonic  inclusion  of  epithelial  elements, 
as  well  as  l^y  Ribbert's  theory  that  embryological  cells  become  separated  from 
the  organic  continuity  and  develop  in  an  atypical  growth  after  a  long  latent 
period.  Cullen  and  many  others  have  been  unable  to  reconcile  the  histological 
findings  with  either  of  these  theories.  Nor  is  there  satisfactory  e\ddence  that 
the  disease  is  of  parasitic  origin. 

Even  after  much  experimental  and  statistical  study  om*  positive  knowledge 
concerning  this  most  important  disease  is  limited  to  comparatively  few  facts. 
Chief  of  these  is  the  fact  that  the  great  majority  of  cases  of  carcinoma  of  the 
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uterus  occur  about  the  time  of    the   menopause.     In    100    cases  collected  by 
Roger  Williams  the  disease  was  first  noted : 

Before  the  menopause  in 50  cases 

About  the  time  of  the  menopause  in 21      " 

After  the  menopause  in  29      " 

Gusserow  has  analyzed  3,471  cases  according  to  age  with  the  following  result: 
— The  disease  occiu*red  at: 


17  years in      1    case 

19      "      "       1     " 

20-30  years "114  cases 

30-40     "      "770     " 


40-50  years in  1,196  cases 

50-60    "      "      856     " 

60-70    "      "      340     " 

Above  70  years   "      193     " 


Roger  Williams  has  analyzed  500  cases,  and  shows  the  percentage  in  groups 
of  five  years : — 


20-25  years  0.2  per  cent 

25-30     "       7.0 

30-35      "       11.0 

35-40      "       20.0 

40-45      "       17.0 

45-50      "      16.0       " 


50-55  years    13.0  per  cent 

55-60      "      9.0 

60-65      "      5.0 

65-70      "      1.0 

Above  70  years 0.8        " 


Kroemer  has  analyzed  776  cases  according  to  age  and  has  illustrated  his  results 
by  a  chart  that  shows  at  a  glance  the  great  proportion  of  cases  that  occur  at  the 
time  of  the  menopause.     (Fig.  245.) 

A  few  cases  of  carcinoma  have  been  reported  in  women  less  than  seventeen 
years  of  age,  although  in  many  of  them  there  is  the  possibility  that  the  disease 
was  really  sarcoma.  One  case  reported  by  Ganghofner  was  described  as  papillo- 
matous, and  there  is  the  possibility  that  it  was  not  malignant.  Cancer  develops 
later,  on  the  average,  in  the  corpus  of  the  uterus  than  in  the  cervix,  the  majority 
of  cases  occurring  between  fifty  and  sixty  years.  Roger  Williams  gives  the  fol- 
lowing table: — 


20-30  years 8.3  per  cent 

30-40      "      3.6        " 

40-50      "      19.0 


50-60  years 51.2  per  cent 

60-70      "       16.7 

Over  70  years     1.2        " 


There  is  as  yet  no  unanimity  of  opinion  as  to  other  etiological  factors.  The 
influence  of  heredity  was  deemed  paramount  by  earlier  authors,  but  some  recent 
compilers  lay  much  less  stress  upon  it.  Cullen  has  recorded  three  cases  that 
were  observed  in  sisters  whose  father  died  from  cancer  of  the  face.  Gusserow 
was  able  to  prove  this  factor  in  only  7.6  per  cent  of  1,028  cases  investigated; 
Schroeder,  in  an  examination  of  the  combined  statistics  of  Barker  and  Sibley, 
found  it  in  8.2  per  cent;  Picot  found  it  in  13  per  cent  and  Williams  in  19.7  per 
cent  of  142  cases  investigated  by  him;  while  Cullen  records  it  in  19  per  cent  of 
his  series  of  176  cases.  It  is  important,  however,  to  remember  that  the  majority 
of  these  hospital  statistics  are  based  upon  the  statements  of  a  class  of  people 
who,  as  a  rule,  know  but  little  of  the  history  of  their  families,  and  that  these 
figures  may  err  on  the  side  of  conservatism. 
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Williams  states  that  primary  tuberculosis  has  been  more  common  in  families 
which  show  a  tendency  to  cancer,  and  he  finds  that  a  large  proportion  of  cancer- 
ous patients  are  the  survi\dng  members  of  tuberculous  families;  also  that  apo- 
plex}',  joint  diseases,  and  insanity  are  more  commonly  observed  in  these  families. 
Yet  it  appears  that  there  is  a  very  large  percentage  of  longevity  in  the  parents 
of  cancerous  patients. 

There  is  a  prevalent  idea  that  cancer  is  more  frequent  among  the  poor  and 
ill-nourished  classes  than  among  the  wealthy.  Scln^oeder  has  supported  this 
theory  by  statistics  showing  the  relative  fref|uency  of  myoma  and  carcinoma. 
In  ills  polyclinic,  which  is  limited  to  the  poorer  classes,  carcinoma  and  myoma 
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Fig.  245. — Analytical  Diagram  Based  on  a  Total  of  776  Case.s  of  Cancer  of  the  Cer%-ix  Uteri  and 
Showing  the  Proportion  of  Cases  at  Various  Ages.     (After  Kroemer.) 

were  noted  in  the  proportion  of  100  to  61.  In  the  wealthier  cases,  comprising 
his  private  practice,  the  proportion  was  100  to  332.  In  the  analysis  of  any  one 
man's  statistics  the  reputation  of  the  man  must  be  taken  into  account,  as  it 
influences  his  source  of  material.  These  figm'es  have  been  adduced  to  prove  that 
whatever  tends  to  diminish  resistance  and  impair  the  vital  forces  favors  the 
occurrence  of  the  disease.  Yet  it  may  be  said  in  passing  that  the  power  of  re- 
sistance may  be  cUminished  as  frecjuently  in  the  rich  as  in  the  poor,  and  that 
statistics  may  be  fallacious  unless  they  are  prepared  to  prove  a  single  point. 
Nor  is  there  unanimity  of  opinion  concerning  the  view  that  cancer  is  more  com- 
mon among  the  poor.  Roger  Williams,  among  others,  denies  it,  and  adduces 
statistics  to  show  that  it  is  more  frec^uent  among  the  rich. 
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It  has  also  been  stated  that  the  disease  is  more  frequent  among  those  who 
eat  meat  than  among  those  who  hmit  their  diet  to  vegetables;  yet  we  must 
remember  that  the  great  majority  of  people  are  meat  eaters.  Williams  states 
that  cancer  is  more  common  in  brunettes  than  in  blondes,  and  Chisholm  and 
others  have  called  attention  to  their  statistics  which  show  that  it  is  seen  more 
than  twice  as  frequently  in  the  whites  as  in  the  blacks.  There  are,  however, 
comparatively  few  large  clinics  which  contain  a  large  proportion  of  colored 
people,  and  which  at  the  same  time  have  furnished  careful  statistics  as  to  the 
frequency  of  carcinoma.  Statistics  from  the  Johns  Hopkins  Hospital  show  that 
cancer  is  observed  in  the  negroes  at  least  as  frequently  as  in  the  whites,  if  indeed 
not  more  frequently.  It  is  also  said  that  the  disease  is  more  common  in  temperate 
climates  than  in  the  tropics,  and  among  the  civilized  races  than  among  the  un- 
civilized, although  the  paper  of  Dudley,  in  1908,  gives  but  little  support  to  this 
belief.  This  author  states  that  the  disease  is  quite  commonly  observed  in  the 
Philippine  Islands,  and  that  carcinoma  of  the  cervix  is  more  common  than  the 
other  cancers.  He  voices  the  belief  that  the  impression  that  cancer  is  either 
very  rare  or  absent  in  the  tropics  and  subtropics,  is  not  borne  out  by  the  facts. 
Thus  it  will  be  seen  that  one  may  readily  find  ample  justification  for  objecting 
to  the  value  of  many  of  the  statistics  of  this  disease. 

There  is  also  much  diversity  of  opinion  concerning  what  are  generally  described 
as  local  predisposing  causes,  which  have  been  emphasized  because  we  are  as 
yet  unacquainted  with  the  true  etiological  factors  of  carcinoma.  Multiparity, 
cervical  lacerations  and  erosions,  and  chronic  inflammatory  conditions  of  the 
uterus  are  mentioned  among  these,  yet  they  may  be  grouped  under  the  general 
headings  of  trauma,  and  of  stimulation  of  the  genital  organs,  either  in  consequence 
of  pregnancy  or  as  a  result  of  inflammation. 

The  great  majority  of  cases  are  noted  in  married  women,  yet  the  disease 
does  occur  in  the  virgin,  although  rarely  in  those  who  have  not  undergone  some 
gynaecological  operation  requiring  dilatation  of  the  os.  Sampson  shows  that,  in 
412  cases,  only  3  per  cent  had  not  been  pregnant.  In  96  per  cent  of  334  cases 
collected  by  Williams  the  women  had  been  married,  and  the  greater  proportion 
of  them  had  borne  children,  although  the  percentage  was  in  no  way  propor- 
tionate to  the  degree  of  multiparity.  The  great  majority  of  cases  presented 
no  sign  of  the  disease  until  several  years  after  cessation  of  child-bearing.  Gus- 
serow  finds  an  average  of  5.1  per  cent  children  to  every  case  of  carcinoma  of  the 
uterus.  Cullen  reports  that,  in  49  of  a  series  of  50  cases  of  squamous-cell  cervical 
cancer,  the  women  were  married  and  had  borne  children,  as  had  12  of  14  cases 
of  adenocarcinoma  of  the  cervix.  Two  of  the  latter  group  were  single.  In 
Cullen's  19  patients  affected  with  adenocarcinoma  of  the  body  of  the  uterus,  10,  or 
52  per  cent,  hatl  not  had  children,  and  6  of  the  17  married  ones  had  never  been 
pregnant. 

Admitting  that  repeated  parturition  is  a  factor  in  the  causation  of  the  uterine 
cancers,  we  are  unable  to  say  whether  it  is  due  to  the  greater  functional  activity 
of  the  uterus,  or  to  the  production  of  fissures  with  their  resulting  chi'onic  inflam- 
matory changes. 
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Unfortunately,  we  have  no  large  available  statistics  bearing  upon  the  rela- 
tion between  cervical  lacerations  and  erosions  and  the  development  of  carcinoma, 
although  this  possible  factor  has  been  mentioned  by  Ruge  and  Veit,  Breisky, 
and  hosts  of  others.  Williams  states  that  he  never  found  the  disease  starting 
from  the  epithelium  covering  an  old  tear  in  any  of  his  cases,  and  he  thinks  that 
there  is  no  evidence  that  lacerations  play  any  part  in  its  causation;  yet  Boldt, 
among  others,  has  found  such  a  positive  case,  and  we  are  inclined  to  the  belief 
that  many  others  have  not  been  described  simply  because  cases  are  rarely  seen 
early  enough  to  determine  the  exact  point  of  origin.  Indeed,  it  appears  to  us 
that,  if  all  women  who  have  had  children  were  to  have  their  cervices  removed 
before  the  age  of  forty,  cancer  of  the  cervix  would  be  a  comparative  rarity ;  yet, 
for  manifest  reasons,  this  procedure  cannot  be  recommended. 

There  is  little  actual  knowledge  concerning  the  part  that  previous  inflamma- 
tion plays  in  the  etiology.  With  this  point  in  view,  Cullen  studied  the  endometria  of 
hi«  sixteen  patients  affected  with  cancer  of  the  corpus,  but  found  no  endometritis 
in  any  of  the  specimens.  Yet  there  is  strong  belief  that  the  constant  irritation  of 
the  leucorrhoeal  discharge  predisposes  to  the  development  of  malignant  growths. 

Secondary  cancer  of  the  uterus  is  rare,  this  fact  being  in  harmony  with  the 
usual  rule  that  those  organs  which  are  liable  to  primary  cancerous  degenerations 
rarely  are  the  site  of  secondary  growths.  It  may  result  from  extension,  from  the 
involvement  of  contiguous  structures,  or  from  metastases  from  distant  growths. 
Williams  states  that  metastases  are  generally  multiple,  and  are  commonl}'  found 
under  the  peritoneum  of  the  corpus  uteri. 

Classification  of  Uterine  Cancers. — At  the  present  time  we  are  still 
ignorant  of  many  of  the  fundamental  laws  governing  the  growth  of  uterine  can- 
cers, and  it  would  appear  that  we  can  hope  ultimately  to  possess  knowledge 
sufficient  to  prognosticate  concerning  individual  cancers  only  by  a  careful  study 
of  the  methods  of  growth  of  similar  forms.  To  this  end  a  detailed  classification 
is  most  essential.  The  chief  objection  to  detailed  classification  has  thus  far 
been  that  many  late  cancers  will  not  permit  of  more  than  conjecture  as  to  their 
site  of  origin,  and  must  in  consequence  remain  unclassified.  Yet  for  the  present 
our  chief  object  of  interest  is  the  early  growths  which  alone  offer  hope  of  cure. 
These  permit  of  extensive  subdivision.  Various  classifications  have  been  pro- 
posed and  cancers  may  be  grouped  from  diff"erent  standpoints,  thus:  (1)  Accord- 
ing to  the  site  of  the  original  growth;  (2)  according  to  the  histological  features 
of  the  growth;  (3)  according  to  the  morphology  represented  in  the  special  growth. 

1.  Classification  According  to  Topography. — All  uterine  cancers  may  be 
grouped  according  to  their  origin  in  the  corpus  or  the  cervix,  and  in  like  manner 
we  may  classify  cervical  cancers  according  to  their  origin,  either  in  the  vaginal 
portion  of  the  cervix  or  in  the  cervical  canal. 

2.  Classification.  According  to  Histologiccd  Features. — The  vaginal  portion  of 
the  cervix  is  normally  covered  with  stratified  epithelium,  which  undergoes 
transition  in  the  neighborhood  of  the  external  os  into  the  high  columnar  cer- 
^ical  epithelium  which  is  continued  into  the  uterine  cavity.  The  site  of  this 
transition    is    not    constant,  and    in   exceptional    cases   the  change  may  take 
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place  some  distance  above  or  below  the  external  os.  According  to  this  classi- 
fication, cancer  aiising  from  the  stratified  epithelium  is  known  as  epithelioma 
or  squamous-cell  carcinoma.  Likewise,  cancer  arismg  from  the  cylindrical 
epithelium,  no  matter  from  what  anatomical  origin,  is  known  as  cj'lindrical- 
cell  carcinoma  or  adenocarcinoma. 

3,  Classification  According  to  the  Morphology. — Cancer  of  the  cervix  may 
also  be  di\dded  according  to  the  morphology  of  the  growth,  irrespective  of  its 
situation  or  its  histological  structm'e.  In  one  type  of  cases  the  tumor  everts  as 
it  grows,  gi^^ng  rise  to  a  papillary  or  cauliflower-like  mass.  In  another  group 
of  cases,  which  are  of  the  same  histological  type,  the  tumor  inverts  as  it  develops 
and  forms  a  nodular  mass  of  cancerous  tissue  in  the  cervix,  the  external  surface 
of  which  presents  but  little  evidence  of  the  disease.  The  malignant  process  may 
be  cu'cumscribed  in  one  instance,  while  in  another  it  may  be  scattered  diffusely 
throughout  the  cervical  and  neighboring  tissues;  and  yet,  both  cases  present 
the  same  histology.  This  division  is  not  always  clearly  defined,  and  intermediate 
forms  occm*;  indeed,  both  processes  may  be  present  in  the  same  specimen. 
Sometimes,  in  the  j^rogress  of  the  disea^se,  the  growth  may  undergo  a  transition 
from  one  morphological  tj'pe  to  another.  In  the  great  majority  of  cases,  however, 
we  may  divide  these  cancers  into  the  following  morphological  di^'isions:  (a) 
everting,  or  vegetating;  and  (6)  inverting,  contracting,  or  infiltrating.  Various 
synon}Tiis  have  been  given  for  these  different  types,  and  the  former  are  also 
described  as  cauliflower,  jjapillary,  and  proliferating  gTowths,  while  the  latter 
are  termed  nodular,  ulcerating,  and  parenchymatous.  They  may  further  be 
subdivided  according  to  the  nature  of  the  predominating  cell.  Thus,  in  cases 
in  which  the  cancer  cells  predominate  and  the  stroma  constitutes  but  a  small 
proportion  of  the  tumor,  the  mass  is  soft  and  may  easily  become  necrotic  with 
the  resultant  formation  of  a  slough.  This  type  has  been  termed  medullary  in 
contradistinction  to  the  so-called  scirrhous  cancer,  in  which  type  the  stroma 
predominates. 

Combining  the  above  classifications,  we  will  consider  tliis  subject  under  the 
following  heads:  squamous-cell  cancer,  and  adenocarcinoma. 

The  squamous-cell  carcinoma  ma}'  arise  from  the  vaginal  portion  of  the 
cervix,  or  from  the  lining  of  the  cer^'ical  canal,  or,  very  rarely,  from  that  of  the 
uterine  cavity.  Each  sul^di vision  may  be  again  divided,  according  to  the  mor- 
phology, into  everting  and  inverting  types.  The  cylindrical-cell  cancer  or 
adenocarcinoma  may  also  be  divided,  in  a  similar  fashion,  into  growths  which 
arise  in  the  cervix  from  the  epithelium  of  the  cer\dcal  canal  or  glands,  and  grov/ths 
which  arise  from  the  epithelium  of  the  uterine  canal  or  glands.  These  also  may 
appear  as  of  the  inverting  or  everting  type. 

In  addition  to  these  forms  of  cancer,  malignant  adenoma,  endothelioma, 
and  chorio-epithclioma  have  also  been  descril:)ed. 

Squamous-Cell  Carcinoma  of  the  Uterus. — The  squamous-cell  carcinoma 
generally  develops  on  the  vaginal  portion  of  the  cervix,  although  it  may  arise 
in  the  cerA-ical  canal  or  even  in  the  ca\ity  of  the  uterus.  It  is  the  most  conmion 
type  of  uterine  cancer.     Cullen,  in  141  cases  of  cervical  cancer,  found  that  123 
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were  of  the  squamous-cell  type,  a  ]Droi)ortion  the  correctness  of  which  is  confirmed 
in  the  majority  of  the  larger  chnics  of  this  country,  although  it  does  not  exactly 
coincide  with  some  statistics  from  abroad.  Thus,  Hofmeier,  out  of  422  cerxdcal 
cases,  described  236  as  developing  in  the  portio  vaginalis  and  186  in  other  portions 
of  the  cervix.  Baecker  reports  682  cases,  of  which  379  were  cer\dcal,  and  282  of 
these  developed  from  the  portio  vaginalis.  The  following  types  of  squamous- 
cell  carcinoma  are  recognized : — 


A.  Squamous-Cell  Carcinoma  of  the  Cervix. 

Everting  Type  of  the  Portio  Vaginalis. — These  cancerous  growths  usually 
originate  externally  to  the  external  os,  and  begin  as  a  proliferation  of  the  epithe- 


Fig.  24G. 


-Everting  Carcinoma  of  the  Vaginal  Cervix.    (From  Doederleiu  uud  Kroenig,  "Operat. 
Gynaekol.,"  Leipzig,  1905.) 


Hum  of  the  vaginal  portion  of  the  cervix.  Associated  with  this  proliferation  are 
a  reaction  and  proliferation  of  the  cervical  connective  tissue,  the  development  of 
which  gives  rise  to  a  papillary  outgrowth  in  the  vagina.  (Fig.  246.)  The 
early  stage  is  rarely  seen,  because  at  this  period  the  disease  does  not  cause  symp- 
toms or  signs  which  attract  the  attention  of  the  patient.  The  nodules  consist 
of  a  number  of  small  papilke,  which  on  section  present  a  yellowish-white  and 
somewhat  translucent  appearance.  As  the  disease  develops  the  tumor  increases 
in  size,  and  the  surface  becomes  irregular  and  lobulated,  so  that,  as  a  final  result, 
it  suggests  a  cauliflower.  The  growth  may  be  pedunculated  or  sessile,  and  may 
extend  over  the  surface  of  the  vaginal  portion  of  the  cervix  or  down  the  vaginal 
walls,  or  into  the  cervical  canal,  until  finally  it  fills  the  vagina  either  partially 
or  completely.  Sometimes  isolated  nodules  may  be  found  in  the  vaginal  wall 
some  distance  from  the  main  growth,  and  at  the  same  time  there  ma}'  be  exten- 
sions into  the  substance  of  the  cerxix  and  the  parametrium.     As  a  result,  there- 
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fore,  the  cervix  becomes  markedly  altered,  and  its  normal  outlines  are  destroyed. 
Erosions  soon  appear,  and,  as  a  result  of  sloughing,  the  cer\nx  may  be  represented 
only  by  a  cavity  covered  with  necrotic  tissue  and  pus,  and  bounded  only  by  an 
irregular  nodulated  wall. 

Microscopic  Appearances. — In  the  earliest  stage  there  is  a  proliferation  of 
the  deepest  cells  of  the  surface  epithelium,  which  forms  irregular  columns  and 
extends  inward.  (Fig.  247.)  The  columns  are  round,  oval,  or  irregular  on  trans- 
verse section,  and  presently  they  not  only  invade  the  miderlying  tissue  but  give 
rise  to  papillary  or  polypoid  outgrowths  on  the  surface  of  the  portio  vaginalis. 


Fig.  247. — Transition  of  Normal  into  Carcinomatous  Epithelium  in  Squamous-Cpll  Caroirioma  of 

the  Cervix. 

These  little  epithelial  projections  are  soon  provided  with  a  dehcate  stem  of  vas- 
cularized stroma  that  extends  up  into  the  epithelial  mass.  Variations  in  the 
size  of  the  cells  and  in  the  appearance  of  then-  nuclei  are  noted.  Sometimes 
the  epithelial  cells  conform  rather  closely  to  the  normal  type  of  the  parent  cell, 
while  at  other  times  they  show  marked  variations,  even  in  early  growths.  The 
cells  are  closely  packed  together,  and  contain,  as  a  rule,  relatively  small  amounts 
of  protoplasm.  Giant  cells  containing  several  nuclei  are  occasionally  found, 
and  the  connective-tissue  stroma  between  the  columns  is  infiltrated  with  round 
cells.  Epithelial  pearls  may  be  found,  but  they  are  not  nearly  so  frequent  as 
in  the  epitheliomata  which  develop  in  the  skin,  on  account  of  the  scanty  develop- 
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ment  of  the  stratum  corneum  in  the  cervical  mucosa.  The  normal  stratified 
epithehum  of  the  vaginal  portion  is  often  well  preserved,  even  as  far  as  the  very 
edge  of  the  neoplasm,  and,  apart  from  a  round-celled  infiltration,  which  becomes 
denser  as  the  tumor  is  approached,  is  practically  unaltered.  At  the  margin  of 
the  growth  there  is  a  lengthening  of  the  interpapillary  processes  which  invade 
the  underl5dng  tissue  in  all  directions,  sometimes  as  long,-  slender,  anastomosing 
cords.  The  epithelium  at  this  point  is  markedly  altered,  and  the  change  is 
noticeable,  even  to  the  naked  eye,  on  microscopic  sections.  This  is  due  to  the 
increased  number  of  cells  which  take  a  nuclear  stain,  in  part  owing  to  the  increase 
in  size  and  the  staining  properties  of  the  individual  nuclei,  and  in  part  to  the 
increased  mass  of  epithelial  cells.  Surrounding  the  epithelial  downgrowths  there 
is  a  more  or  less  dense  zone  of  infiltrated  round  cells,  mixed  with  eosinophiles 
in  certain  cases.     Degenerations  are  noticed  in  the  older  portions  of  the  growth, 


Fig.  248. — Inverting  Carcinoma  of  the  Vaginal  Cervix.     (From  Doederleiii  mid  Kroenig,  "Operat. 

Gynaekol.,"  Leipzig,  1905.) 


particularly  in  tumors  in  which  the  blood  supply  is  scanty.  Cell  inclusions  of 
leucocytes,  hyaline  droplets,  and  even  other  epithelial  cells  are  common.  The 
principal  degenerations  are  coagulation  necrosis,  hyaline  and  fatty  changes, 
vacuolization,  and  nuclear  fragmentation.  Sampson  has  made  interesting 
observations  concerning  the  method  of  growth  of  these  cases.  His  material 
consisted  of  twenty-seven  cases  of  cancer  of  the  uterine  cervix,  which  had  been 
removed  by  wide  excision  of  the  primary  growth  at  operation,  and  with  few 
exceptions  without  preliminary  curettage.  The  uterus  and  parametrium  were 
cut  in  sagittal  and  cross  sections  and  the  growth  was  reconstructed  and 
studied.  Sections  from  the  entire  uterus  and  parametrium  were  cut  in  one 
piece  and  stained  for  microscopical  study,  from  which  the  relations  of  the 
disease  to  the  cervix  and  the  method  of  extension  through  the  tissue  can  well 
be  seen  from  the  illustrations  in  his  article.  (Johns  Hopkins  Hospital  Report, 
Jan.,  1907.) 
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Inverting  or  Infiltrating  Type  of  Squamous-cell  Carcinoma  of  the  Portio 
\^aginalis. — This  type  of  carcinoma  also  begins  as  a  proliferation  of  the  epithelium 
of  the  vaginal  portion  of  the  cer\Tx,  although  the  papillary  formation  here  is 
absent  or  ]Dlays  but  a  minor  part.  In  the  early  stages  there  is  usually  some 
hypertrophy  of  the  cervix,  together  with  a  diffuse  induration  of  the  invaded 
portion.  (Fig.  248.)  The  surface  is  livid  and  glazed,  and  feels  infiltrated 
to  the  touch.  The  growth  appears  to  invert  itself  into  the  tissue  of  the 
cervix,  although  all  cases  do  not  furnish  the  same  picture.  Sometimes,  as  the 
disease  progresses,  there  is  necrosis  of  the  central  portion,  with  the  consequent 
production  of  a  deep  ulcer  l^ounded  by  ragged  and  infiltrated  margins.     This 

gradually  extends  until  there  finally  results 
a  large  crater-like  cavity  in  the  vaginal  vault 
and  at  the  site  of  the  sloughing  cer\'ix,  with 
a  cicatricial  contracting  base  of  connective 
tissue.  (Fig.  249.)  The  clinical  manifesta- 
tions of  this  type  of  carcinoma,  consisting, 
as  they  largely  do,  of  the  discharge  of  blood 
and  necrotic  tissue,  depend  upon  the  ex- 
tent of  necrosis  and  ulceration.  Therefore, 
a  cancer  which  undergoes  necrosis  at  an 
earl}'  period  gives  symptoms  sooner  than 
one  in  which  this  process  takes  place  later. 
In  other  instances  the  cervix  is  shi'unken, 
hard,  and  smTounded  by  densely  inchu'ated 
tissue,  the  product  of  the  excessive  con- 
nective-tissue production  excited  by  the  epi- 
thelial invasion.  As  the  disease  progresses  it 
invades  the  deejjer  tissues  of  the  cervix,  ex- 
tending dnectly  inward  and  avoiding  the 
cervical  canal.  As  a  result  of  the  advance  of 
the  new-growth,  therefore,  the  cer\'ical  canal 
ma}'  be  entirely  surrounded  by  cancer  and 
yet  remain  intact  until  late  in  the  disease, 
— until  finally  the  central  core  including 
the  canal  sloughs  away.  Unfortunately, 
this  type  of  cancer  occm's  at  least  as  fre- 
quently as  the  preceding,  is  more  malig- 
nant, and  is  more  difficult  to  diagnose.  Such  cases  may  present,  on  the 
surface,  only  a  small  nodule,  and  yet  the  growth  may  have  already  deeply 
invaded  the  cervical  and  adjacent  tissues.  Then  again,  the  new-growth  may 
manifest  itself  in  the  form  of  a  large  nodular  mass,  which  is  frequently  de- 
scribed as  nodular  cancer.  More  often,  however,  the  process  of  invasion, 
necrosis,  and  ulceration  go  on  together.  This  type  of  cancer  is  often  de- 
scribed as  ulcerative  cancer. 

The  microscopical  sections  present,  as  a  rule,  the  same  picture  as  that  seen 


Fig.  249.— The  Cervix  has  Ulcerated 
and  Sloughed,  and  in  its  Place  is  seen  an 
Infiltrating,  C'rater-shaped  Ulcer.  (From 
Martin  und  .Tung,  "Path.,  etc.,"  1907.) 
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in  the  former  type.  Solid  cell-cords  and  cell-nests  are  common  and  there  is  a 
marked  reaction  of  the  connective  tissue  at  the  margins  where  the  new-growth 
is  invading  the  normal  tissue. 

Combined  Everting  and  Inverting  Squamous-Cell  Carcinoma  of  the  Portio 
Vaginalis. — ^As  the  growth  develops,  transition  forms  are  frequently  seen;  in 
fact,  both  types  may  be  found  in  the  late  stages  of  one  specimen.  Thus,  the 
disease  may  begin  as  a  growth  which  inverts  into  the  cervical  tissue,  but  later 
breaks  through  its  outer  shell  and  assumes  the  everting  type.  In  similar 
mamier  papillary  outgrowths  may  spring  from  the  floor  of  an  ulcer  resulting 
from  the  necrosis  of  an  inverting  growth.  Yet  these  variations  do  not  impair 
the  classification.  In  combined  forms  the  cancer  must  be  classed  according  to 
the  prevailing  type  of  growth. 

B.  Squamous-Cell  Carcinoma  of  the  Cervical  Canal. 

Squamous-cell  carcinomata  of  the  cervical  canal  also  may  be  divided  into  the 
everting  and  the  inverting  forms. 

The  everting  form,  as  it  develops,  may  fill  the  canal  or  may  even  protrude 
tlirough  the  external  os  well  into  the  vagina.  As  a  result  of  the  growth  of  the 
tumor  there  is  occlusion  of  the  cervical  canal,  and  pyometra  generally 
supervenes. 

The  same  changes  occur  in  the  inverting  type  which  arises  in  the  cervical 
canal,  as  in  that  which  we  have  already  described  as  involving  the  vaginal  por- 
tion of  the  cervix.  There  is  this  important  difference,  however:  the  growths 
which  arise  from  the  vaginal  portion  of  the  cervix  nearly  always  extend  out- 
ward by  invasion  of  the  deeper  tissue  of  the  cervix,  rather  than  by  direct  exten- 
sion downward  over  the  mucous  membrane,  or  upward  into  the  cervical  canal. 
As  a  result  of  the  growth  of  the  tumor,  therefore,  the  cervical  canal  may  be  entirely 
siu-rounded  by  cancer  and  yet  remain  intact  until  late  in  the  disease,  when  finally 
the  central  core,  including  the  canal,  may  slough  away.  On  the  other  hand, 
cancer  which  arises  from  within  the  canal  first  attacks  the  sm-rounding  mucosa, 
and  from  this  locality  spreads  on  all  sides  into  the  cervical  tissue.  Changes 
caused  by  infiltration  and  ulceration  result,  and  finally  the  cervix  is  converted 
into  a  thin  shell  lined  with  cancerous  tissue  which  cannot  be  cUstinguished  ma- 
croscopically  from  the  later  stages  of  the  inverting  type  of  epithelioma  of  the 
portio  vaginalis.  In  notable  exceptions,  however,  the  cervical  tissue  may  not 
be  deeply  invaded  in  cases  in  which  the  disease  has  arisen  within  the  canal, 
and  the  pictm-e  presented  may  be  merely  that  of  retraction  and  puckering  of 
one  or  other  of  the  cervical  lips  within  the  external  os. 

The  diagnosis  of  this  type  presents  all  the  difficulties  which  are  encountered 
in  the  inverting  cancers  of  the  portio  vaginalis,  with  the  additional  feature  that 
it  is  more  difficult  on  account  of  the  origin  of  the  tumor  within  the  cervical  canal. 
Only  rarely,  and  in  the  late  stages  of  the  growth,  does  the  disease  appear  on  the 
vaginal  surface  of  the  cervix.  Y>t  induration,  retraction,  and  puckering  of 
the  vaginal  mucosa  is  almost  constantly  observed.     Sometimes  there  are  distinct 
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folds  of  mucosa  adjoining  a  retracted  area,  suggesting  the  retraction  of  the  nipi^lo 
or  skin  in  certain  of  the  niannnar}^  cancers. 

C.  Squamoua-CeU  Carcinoma  of  the  Uterine  Corpus. 

In  rare  instances  the  normal  uterine  mucosa  may  be  replaced  by  a  lining  of 
squamous  epithelium,  which  either  in  part  or  completely  covers  the  cavity  of 
the  corpus.  Such  a  condition  has  been  reported  !:>)'  Zeller,  von  Rosthorn,  and 
others,  but  its  rarity  was  shown  by  Ries,  who  found,  in  the  routine  examination 
of  two  hundred  uterine  scrapings,  but  one  specimen  w^hich  even  slightly  suggested 
this  change.  The  majority  of  observers  believe  that  pre-existing  endometritis 
is  in  some  way  connected  with  the  etiology. 

If  cancer  develops  in  the  mucosa  of  a  uterus  which  presents  such  departures 
from  the  normal,  the  resulting  neoplasm  will  be  an  epithelioma.  Gebhard, 
Kaufmann,  von  Flaischen,  and  a  few  others  have  reported  cases  which  appeared 
to  be  instances  of  primary  squamous-cell  carcinoma  of  the  uterine  mucosa,  while 
others  have  repoited  cases  which  were  regarded  by  the  reviewers  rather  as  second- 
ary extensions  than  as  the  primary  growths  which  the  observers  took  them  to  be. 

D.  Adeno-Carcinoma  of  the  Cervix. 

(a)  The  New-Growth  arises  from  the  Surface  Epithelium  of  the  Cervix  or 
from  the  Cer\dcal  Glands. — Cancer  may  develop  from  the  cylindrical  epithelium 
of  the  surface  of  the  cervix,  in  cases  in  which  the  transition  from  squamous 
to  cylinch"ical  epitlielium  occims  at  a  point  outside  the  external  os.  Or  it  may 
develop  from  the  cylindrical  epithelium  of  tlie  cervical  glands.  The  growth 
may  be  everting  or  inverting.     (Fig.  250.) 

Carcinoma  of  the  everting  type  macroscopicall}'^  resembles  the  squamous- 
cell  carcinoma  of  the  portio  vaginalis.  Small  papillary  outgrowths  are  seen  in 
the  early  everting  forms,  and  the  cervix  looks  "worm-eaten."  In  the  later 
stages  the  growth  assumes  the  cauliflower  type.  The  large  cauliflower  masses 
which  spring  from  the  cervix  are  made  up  of  branching  papillae,  composed  of  a 
core  of  fairly  dense  connective  tissue,  surmounted  by  several  layers  of  epithelium. 
They  break  less  easily  and  bleed  less  freely  than  the  similar  projections  in  the 
squamous-cell  carcinoma.  The  surface  epithelium  is  continuous  with  that  which 
lines  the  glands  in  the  depths  of  the  tissue.  The  appearance  of  the  individual 
cells  varies  according  to  conditions.  Sometimes  the  epithelium  is  present  in  only 
a  single  layer,  and  in  that  case  the  individual  cells  are  cylincb'ical  and  contain 
oval  vesicular  nuclei.  When  there  are  several  layers  the  cell  outlines  become 
polygonal,  but  both  the  cells  and  the  nuclei  may  be  of  almost  any  shape  and 
form.  Cells  containing  two  or  tlu'ee  nuclei  are  commonly  encountered,  and 
nuclear  figures  are  frequently  seen.  Karyorrhexis  occurs  frequently  in  degener- 
ating cells.  Sometimes  the  nuclei  stain  faintly,  yet  they  nearly  always  stain 
deeply  along  the  advancing  margin  of  the  growth. 

More  frecjuently  the  growth  is  inverting,  and  arises  either  from  the  cylindrical 
epithelium  of  the  surface  or,  more  commonly,  from  that  of  the  glands  lying  in  the 
cervical  lips.     In  the  latter  event  the  surface  of  the  portio  vagmalis  is  quite 
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smooth  or  thinned  out  over  a  deep-seated  nodular  tumor.  These  growths 
early  invade  the  neighboring  structures.  Frequently  there  is  no  ulcer  formation 
until  late  in  the  disease,  and  on  inspection  the  cervical  lips  merely  appear  glazed, 
thickened,  and  infiltrated.  On  palpation,  there  can  be  detected  hard  nodular 
masses  which  do  not  project  from  the  surface  nor  tend  to  bleed.  Very  rarely  do 
these  inverting  growths  attain  a  size  sufficient  to  fill  the  upper  part  of  the  vagina. 
The  diagnosis  is  usually  made  from  scrapings.     Sometimes  a  growth  which  has 


Fig.  250. — Adenocarcinoma  of  the  C'crvix  Uteri,  presenting  everting  and  inverting  growths. 


originated  in  the  cer\'ical  glands  breaks  tliroiigh  into  the  vagina  and  assumes 
the  everting  type. 

When  the  growth  has  developed  from  the  glandular  epithelium  histological 
preparations  show  an  atypical  reproduction  of  glands  which  run  rampant  and 
invade  the  tissue  in  all  directions.  Tlie  first  stage  of  this  development  appears 
to  be  a  proliferation  of  epithelial  cells,  Avhich  presently  form  small  teats  or 
club-shaped  growths  which  project  into  the  lumen  of  the  gland.  These  excres- 
cences give  off  side-growths  which  gradually  coalesce  with  their  neighbors  and 
form  small  cancerous  glands,  so  that  at  one  end  of  a  normally-sized  gland  there 
may  be  a  mass  of  cancerous  tissue  which  appears  to  consist  of  ten  or  more  newly 
formed  cancerous  glands,  with  but  little  or  no  connective  tissue  bounding  their 
lumen.     The  continuation  of  this  growth  completely  fills  the  original  gland. 
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In  more  advanced  specimens  the  cervical  tissue  has  been  invaded  in  all 
directions  by  glands  which  present  various  outlines  on  microscopical  section. 
Serial  sections  show  that  what  appear  to  be  small  round  glands  are  in  reality 
but  the  cross  sections  of  branches  from  lai'ger  glands,  and  it  is  at  once  seen  that 
these  new-formed  cancerous  glands  have  sent  off  shoots  in  all  dh'ections.  Some- 
times the  lumen  may  be  filled  with  cancerous  cells,  and  their  cross  sections  may 
at  first  glance  be  taken  for  nests  of  the  squamous-cell  carcinoma.  The  true 
condition  is  easily  determined  in  the  younger  growths,  in  which  a  glandular 
arrangement  can  be  recognized. 

Sometimes  the  growth  can  be  traced,  from  a  normal  gland  which  is  lined  by 
only  a  single  layer  of  epithelium,  into  the  cancerous  portion  where  the  cells 
constitute  a  layer  five  or  six  cells  deep.  The  indi\ddual  cells  of  tliis  new-forma- 
tion vary  in  appearance.  As  a  rule,  they  do  not  stain  intensely  and  have  oval 
vesicular  nuclei.  Karyokinetic  figures  are  not  uncommon,  and  the 'cells  may 
vary  considerably  in  size.  In  general,  it  may  be  said  that  the  epithelial  cells 
in  adenocarcinoma  of  the  cervix  differ  greatly  from  those  of  the  normal  cer- 
vical epithelium,  and  cannot  be  recognized  morphologically  as  their  derivatives. 

The  surrounding  stroma  is  usually  infiltrated  by  small  round  cells  which  are 
most  frequent  along  the  advancing  margin  of  the  growth.  The  extent  of  this 
infiltration  appeal's  to  be  in  inverse  proportion  to  the  rapidity  of  the  growth. 
Degenerations  are  commonly  seen  both  in  the  stroma  and  in  the  epithelium. 
The  former  frequently  present  areas  resembling  mucoid  tissue;  while,  in  the 
latter,  degeneration  may  progress  to  necrosis  which  extends  to  a  considerable 
depth  in  the  underlying  tissue. 

(6)  The  New-Growth  Develops  in  the  Cer\'ical  Canal. — These  tumors,  together 
with  those  belonging  to  the  type  just  described,  are  the  most  malignant  of 
uterine  cancers,  and  the  diagnosis  unfortunately  is  more  difficult  than  in  those 
which  develop  on  the  vaginal  portion,  because  the  tumor  is  so  situated  within 
the  cervix  that  it  cannot  be  recognized  on  visual  examination.  "WTien  the 
growth  begins  in  the  upper  part  of  the  cer\dx,  mai'ked  lateral  extensions  occur 
before  the  disease  extends  as  far  downward  as  the  external  os.  Frequently, 
even  with  the  uterus  in  one's  hand  after  operation,  no  pathological  changes  can 
be  detected  before  the  specimen  is  opened,  for  the  cer\'ix  may  appear  mtact  and 
the  uterus  of  normal  size.  The  growth  begins  as  a  small  nodule  which  is  of  waxy 
appearance  and  of  firm  consistenc}'.  It  tends  to  invade  laterally  before  there 
is  do\vnward  extension  or  necrosis.  With  the  progress  of  the  disease  upward 
and  outward  there  is  a  coincident  downward  extension,  and  carcinomatous 
nodules  presently  are  seen  about  the  general  os. 

AMien  the  disease  develops  in  the  lower  part  of  the  cervix,  the  cer^dcal  lips  are 
soon  involved  and  appear  thickened,  glazed,  and  infiltrated,  and  the  picture  in 
general  is  that  described  under  Adenocarcinoma  developing  from  Cervical 
Glands  in  the  Cervical  Lips. 

(c)  The  New-Growth  Develops  in  the  Body  of  the  Uterus.— This  type  of 
uterine  cancer  will  be  considered  separately  under  the  heading  of  Adenocar- 
cinoma of  the  Corpus  Uteri.     (Vide  page  663.) 
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Method  of  Extension  of  Cervical  Cancer. 

The  disease  does  not  remain  localized  for  long,  but  at  an  early  stage  spreads 
to  the  surrounding  tissues,  by  lateral  extension,  or  by  means  of  detached  cells 
which  are  carried  by  the  lymph  or  blood  stream  to  more  distant  structures, 
where  the}^  develop.  Microscopical  study  shows  that  the  disease  may  extend 
in  tliick  masses,  or  by  thin  threads  of  cancerous  tissue,  and  that  in  not  more  than 
forty  per  cent  of  ''operable"  cases  is  the  disease  limited  to  the  uterus. 

In  the  early  growths  extension  is  most  marked  in  a  lateral  direction,  and 
consequently  the  bases  of  the  broad  ligaments  are  early  involved.  They  may 
be  invaded  by  direct  extension  alone,  or  partly  in  this  way  and  partly  by  w^a}^  of 
the  lymphatics.  The  disease  may  also  progress  tlirough  the  lymphatics  of  nerve 
sheaths.  The  majority  of  text-books  lay  much  stress  upon  indiu-ation  of  the 
broad  ligaments  as  a  sign  of  cancerous  involvement,  yet  thickenings  of  the  para- 
metrium in  comiection  with  cervical  carcinoma  may  be  non-malignant  in  char- 
acter. Late  in  the  disease  the  parametrium  is  infiltrated  and  brawny,  yet  it 
has  been  shown  that  invasion  may  occur  without  macroscopical  change,  and 
microscopical  study  is  necessary  to  prove  the  presence  or  absence  of  involvement. 
Thus,  Wertheim,  in  his  series  of  cases,  found  the  parametria  involved  in  sixty 
per  cent,  and  in  another  fourteen  per  cent,  although  there  was  considerable 
infiltration,  no  cancer  cells  could  be  determined  by  microscopical  study.  On 
the  other  hand,  the  microscope  showed  that  the  parametria  were  involved  in 
twenty-two  and  one-half  per  cent  of  cases,  in  which  these  parts  were  found, 
clinically,  to  be  soft  and  distensible  and  apparently  normal.  Unfortunately, 
there  may  be  no  relation  between  the  size  of  the  primary  growth  and  the  involve- 
ment of  the  neighboring  tissues.  A  small  tumor  may  invade  at  a  very  early 
period,  wliile  a  large  gro\\i;h  may  remain  localized  for  a  long  time. 

Carcinoma  of  the  cer\dx  rarely  invades  the  body  of  the  uterus,  and  in  the 
great  majority  of  cases  the  upper  limit  of  the  disease  is  below  the  internal  os. 
When  extension  does  occur  above  this  level,  it  is  generally  into  the  musculature, 
although  rare  cases  are  seen  in  which  the  whole  inner  surface  of  the  corpus  has 
been  involved  in  secondary  extension. 

The  vagina  is  early  invaded,  generally  by  direct  extension,  either  over  the 
surface  or  tlirough  the  deeper  structures;  yet,  in  many  cases,  the  secondary 
growths  appear  to  have  resulted  from  retrograde  lymphatic  metastases.  As 
the  disease  advances,  the  bladder,  urethra,  ureter,  rectum,  peritoneum,  intestines, 
liver,  and  other  structiu'es  may  become  involved.  The  ovaries  and  tubes  are 
rarely  affected.  The  bladder  and  urethra  may  be  uivolved  by  direct  extension 
from  the  cervical  growth,  as  well  as  by  metastases.  Secondary  necrosis  of  this 
cancerous  extension  may  lead  to  the  formation  of  a  vesico-vaginal  fistula.  The 
ureters  are  early  sm-rounded  by  the  extension  of  the  growth  into  the  parametrium, 
and  soon  become  involved ;  compression  of  the  lumen  is  common,  although  com- 
plete obstruction  is  rare ;  and  dilatation  of  the  lu-eter  and  pelvis  of  the  kidney, 
together  with  degenerative  changes  in  the  latter,  is  not  an  unusual  result.  (Fig. 
251.)    The  rectum  is  less  commonly  invaded  than  the  bladder,  as  it  is  more  or 
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less  effectually  protected  by  the  peritoneum  of  the  cul-de-sac  of  Douglas.  It  is 
more  apt  to  be  involved  when  the  uterus  is  retroposed,  yet  may  result  from 
involvement  of  the  parametrium  tlu'ough  the  posterior  vaginal  wall.  Sec- 
ondary necrosis  may  cause  a  recto-vaginal  fistula.  The  pelvic  bones  are 
rai-ely  affected,  as  the  disease  generally  results  fatally  before  the  advent 
of  this  complication. 

Involvement  of  the  Lymph  Abodes. 

The  Pelvic  Lymphatics.  The  regional  lymph  nodes  of  the  uterus  which  may 
be  invaded  by  the  cancerous  process  are:  (1)  parametrial;  (2)  iliac;  (3)  hypo- 
gastric; (4)  sacral;  (5)  lumbar;  and  (6)  inguinal;  each  group  consisting  of 
from  three  to  five  individual  nodes. 

The  following  lymph  nodes  may  be  found  in  the  parametrium :  (1)  a  relatively 
large  node  is  frequently  found  near  where  the  uterine  artery  crosses  the  ureter; 
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Vui.  251. — Carcinomatous  Infiltration  of  the  Ureter.      (From  Doedorlcin  nnd  Kroeni 

Gynaekol.,"  Leipzig,  1005.) 
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(2)  small  nodes  ai-e  scattered  thi'oughout  the  parametrium;  (3)  there  are  new- 
formed  atypical  nodes,  which  develop  apparently  in  the  walls  of  the  main  Ijon- 
phatic  channels  and  protrude  like  a  sponge  into  then-  lumen. 

According  to  Baisch  there  are  from  five  to  eight  lymph  channels  which  run 
from  the  portio  vaginalis  and  cervix  laterally  along  the  uterine  artery,  and  which 
may  be  divided  into  tliree  sets  on  account  of  the  fact  that  they  empty  into 
lymph  nodes  in  tliree  different  areas.  The  fu-st  set  empties  into  the  iliac  nodes 
upon  the  anterior  surface  and  inner  border  of  the  external  iliac  artery,  between 
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this  and  the  hypogastric  (anterior  branch  of  the  internal  ihac)  artery.  The 
lowest  of  these  nodes  are  also  known  as  the  obtm-ator  lymph  nodes.  The  second 
set  runs  more  posteriorly  and  empties  into  the  hypogastric  lymph  nodes  on  the 
inner  border  of  the  hypogastric  artery.  The  thu-d  division  of  the  lymphatics 
springs  more  from  the  dorsal  side  of  the  cer^'ix,  runs  over  the  posterior  vaginal 
fornix,  tlirough  the  utero-sacral  ligaments  to  the  posterior  pehdc  wall,  and 
empties  mto  the  nodes  lying  by  the  side  of  the  sacral  ganglia,  or  higher  up  and 
more  in  the  median  line  beneath  the  promontory. 

The  l}Tnph  chamiels  of  the  corpus  uteri  leave  the  uterus  infom*  or  five  branches. 
They  pass  through  the  broad  ligament  beneath  the  tube,  but  above  the  ovary, 
alongside  of  the  ovarian  vessels,  and  thence  upward,  ending  in  the  lumbar  lymph 
nodes  just  above  the  bifurcation  of  the  aorta.  In  adchtion  to  these  main  branches 
from  the  corpus,  there  are  some  lymphatics  which  arise  near  the  middle  of  the 
uterus.  Theh-  origin  is  parti}'  with  the  cervical  radicles,  but  they  finally  pass 
along  the  round  ligaments  and  emi)ty  into  the  superficial  and  deep  inguinal 
l\Tnph  nodes.  From  the  consideration  of  the  anatomical  distribution  of  the 
l}Tnphatics,  it  would  appear  that  the  pai'ametrial,  iliac,  hypogastric,  and  sacral 
nodes  would  be  the  most  likjely  seats  of  metastases  in  cancer  of  the  cervix. 
These  gi-oups  are  frequently  termed  the  lower  or  first  group,  in  contradistinc- 
tion to  the  lumbar  and  inguinal  nodes,  which  are  designated  as  the  upper  or 
remote  gi'oup.  The  latter  would  appear  to  be  more  dkectly  concerned  in 
cancer  of  the  corpus  uteri.  Laboratory  study  of  clinical  cases  supports  this 
belief.  Yet  at  the  present  time  we  have  little  actual  knowledge  as  to  the  exact 
stage  of  the  disease  at  wliich  the  pelvic  lymph  nodes  become  involved,  as  we  are 
not  yet  in  possession  of  the  laws  wliich  govern  metastases.  Thus,  small  growths 
are  frequently  seen  wliich  have  early  given  rise  to  metastases,  while  other  larger 
tumors  may  remain  definitely  localized  for  a  comparatively  long  period.  On 
this  subject  we  have  no  positive  information  either  clinical  or  experimental.  In 
general,  we  believe  that  the  regional  IjTiiph  nodes  are  involved  onlj'  fairly  late  in 
the  disease,  although  there  are  many  known  exceptions.  It  appears  that  in  the 
so-called  operable  cases  the  pehdc  Ij-mpli  nodes  are  involved  in  from  thirty  to 
fifty  per  cent  of  cases,  as  is  shown  by  the  following  table.  It  is  possible  that 
these  figures  are  too  low,  for  they  were  olotained  from  the  study  of  lymph  nodes 
removed  at  operation,  and  it  is  more  than  probable  that  many  nodes  which 
perhaps  were  cancerous  were  overlooked.  The  cases  are  not  limited  to  cervical 
cancers,  but  also  include  cancer  of  the  corpus. 

Authority.  Percent.  Number  of  cases. 

Doederlein 22.8   115  cases. 

Do.         33 for  cervical  cancers. 

Wertheim 28. 

Ivleinhans 28 32  cases. 

Pankow 28.2 70  cases  (67  cervical). 

Zweifel  (Glockner) 30 59  cases. 

Sampson 33 27  cases. 

Bumm 33.3   32  cases  (cervical). 

Freund 35.8  ; 

von  Rosthorn 42.4   28  cases  (cervical).  ,  , 

Brunet .  .    51 47  cases. 
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Recent  study  has  shown  that  the  determination  of  the  cancerous  involve- 
ment of  l^Tnph  nodes  can  be  effected  only  by  the  microscopical  examination  of 
serial  sections  of  the  entire  node.  Cancer  is  found  in  IjTuph  nodes  with  such 
varying  frequency  that,  unless  this  is  done,  the  disease  may  easHy  be  overlooked. 
Cancer  cells  may  be  cai'ried  from  the  primary  lesion  and  become  lodged  in  the 
afferent  vessels  outside  of  the  tissue  of  the  node  proper;  or  they  may  be  found 
penetrating  the  connective  tissue  of  the  hilum  of  the  node.  Invasion  of  one  or 
more  follicles  or  medullary  cords  may  be  noticed,  while  in  the  more  advanced 
stages  the  whole  node  may  be  replaced  by  carcinomatous  tissue.  It  does  not 
follow  that  all  enlarged  lymph  nodes  are  cancerous,  as  all  recent  observers  have 
shown  that  the  size  of  the  node  does  not  serve  as  a  criterion  to  the  presence  of 
cancer.  A  large  node  may  not  be  cancerous,  while  a  small  one  may  be,  not- 
withstanding the  absence  of  an}^  change  in  either  its  size  or  its  consistence.  In 
thirty  per  cent  of  Wertheim's  cases  there  were  enlai'ged  lymi)h  nodes  which 
were  proven,  by  the  study  of  serial  sections,  to  be  the  site  of  hyperplasia  and 
infiltration  without  cancerous  involvement. 

The  regional  lymph  nodes  may  be  affected  ^\ithout  involvement  of  the 
parametrium,  although  it  appears  that  they  are  more  apt  to  be  disea.sed  if  the 
latter  is  involved.  Kuncbat  found  that  in  ten  per  cent  of  ^Yertheim's  cases  the 
nodes  were  cancerous,  although  the  parametria  were  not.  Sampson  also  observed 
cancerous  involvement  in  three  of  ten  cases  in  ^\hieh  the  parametria  were  free. 
On  the  other  hand,  the  lymph  nodes  are  not  involved  in  all  cases  in  which  the 
parametria  are  affected.  Kundi'at  showed  that  the  nodes  were  not  involved  in 
27.5  per  cent  of  cases  in  which  cancer  was  demonstrated  in  the  parametria. 
Indeed,  it  would  seem  as  if  involvement  of  the  parametria  had  checked,  at  least 
temporarily,  the  extension  tln"ough  the  lymphatics  in  certain  cases.  Cancer  tissue, 
which  has  gained  access  to  a  lymph  chamiel,  may  gi'ow  there  for  a  time  in  con- 
tiguity vdth  the  primary  growi^h,  or  be  set  free,  and  not  become  arrested  until  it 
reaches  a  hmph  node.  The  newly  formed  lym})h  nodes  which  develop  in  the  wall 
and  project  into  the  lumen  of  the  l}Tiiph  channels  of  the  parametria  eai'ly  become 
the  seat  of  metastases.  Kundrat  observed  this  condition  in  fifteen  of  his  eighty 
cases.  Sampson  found  these  nodes  in  four  of  his  twenty-seven  cases,  and  in  three 
of  them  metastases  were  present.  On  the  other  hand,  cancerous  cells  may  pass 
through  the  lymphatics  of  the  parametrium  without  mvohdng  them,  and  not 
become  lodged  until  they  are  obstructed  by  the  pelvic  l3nmph  nodes. 

In  the  past  many  investigators  have  claimed  that  there  is  no  definite  order 
of  involvement  of  the  pehic  l}Tiiph  nodes.  Yet  it  would  appear  from  the  result 
of  more  recent  studies  that  these  findings  were  largely  vitiated  by  the  grouping 
together  of  all  uterine  cancers,  as  well  as  by  the  mixtiu-e  of  autopsy  cases  with  those 
considered  operable.  Baisch  and  others  who  have  recently  investigated  this 
question  find  that  metastases  to  the  lymph  nodes  in  cer\dcal  cai'cinoma  follow 
the  physiological  and  anatomical  distribution,  that  there  is  no  break  in  the  chain, 
and  that  the  second  or  remote  group  of  nodes  is  not  involved  save  in  very  rare 
exceptions,  when  the  first  or  lower  group  is  free.  Oehlecker,  Yinay,  and  others, 
however,  have  shown  that  the  second  group  of  nodes  are  frequently  the  seat  of 
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simple  hyperplasia,  when  the  first  or  lower  set  are  involved  by  cancer.     With 
the  extension  of  the  disease  they  also  may  become  carcinomatous. 

General  Metastases, 

The  likelihood  of  general  dissemination  of  cancer  is  not  great  in  the  early 
stages,  and  indeed  many  of  these  patients  die  before  there  is  a  general  dissemina- 
tion. We  are  not  in  possession  of  statistics  embracing  large  series  of  cases 
considered  from  the  standpoint  of  cancer  of  the  portio  vaginalis,  cervical  canal, 
and  fundus.  Roger  Williams  found  general  metastases  in  20  per  cent  of  fatal 
cases,  as  contrasted  with  73  per  cent  in  cancer  of  the  breast,  and  he  reports  the 
sites  of  metastases  in  79  autopsies.  The  value  of  these  figures  is  impaired,  how- 
ever, by  the  fact  that  all  types  of  cancer  of  the  uterus  are  grou])ed  together. 

Sites  of  Metastases  in  79  Autopsy  Cases  of  Uterine  Cancer  (Williams). 

In  the  lung 7  cases. 

In  the  Uver 7  " 

In  the  peritoneum  and  omentum 4  " 

In  the  pleura 2  " 

In  the  skin  of  breast  and  abdomen 1  " 

In  the  tibia  and  innominate  bone 1  " 

In  the  heart   1  " 

In  the  kidney 1  " 

Blau,  Dybowski,  and  Wagner,  in  255  cases  of  all  forms  of  uterine  cancer,  found 
metastases  in  the  following  parts  of  the  body:  In  the  liver,  24  cases;  in  the  lung, 
18  cases;  in  the  kidney,  9  cases;  in  the  stomach,  4  cases;  in  the  intestine,  4 
cases;  in  the  thyi'oid,  5  cases.  In  addition,  there  were  single  cases  of  metastases 
to  the  brain,  adrenal,  skin,  gall-bladder,  heart,  breast,  muscle,  and  bone.  As 
a  result  of  the  study  of  these  cases  it  would  appear  that  metastases  to  the  liver 
occur  in  9  per  cent,  to  the  lung  in  7  per  cent,  and  to  the  kidneys  in  3|  per  cent. 
Offergold,  in  1908,  reports  20  cases  of  metastasis  to  the  brain  which  he  collected 
from  the  literature,  as  well  as  5  metastatic  tumors  of  the  dura.  From  a  review 
of  this  material  he  concluded  that  metastasis  to  the  brain  may  occur  relatively 
often,  even  in  the  so-called  '^ operative"  cases,  although  they  are  generally  as- 
sociated with  other  metastases,  as  in  the  lung  and  the  liver.  The  metastases  to 
the  dura  were  found  in  inoperable  cases.  There  are  no  records  of  metastases  to 
the  cord,  although  many  cases  of  secondary  cancer  of  the  cauda  equina  have 
been  described. 

Symptoms  of  Carcinoma  of  the  Uterus. — Unfortunately,  the  disease 
develops  in  an  insidious  manner.  Proof  that  the  symptoms  of  the  early  growth 
are  slight  is  shown  by  the  large  proportion  of  cases  which  are  found  to  be  inoper- 
able when  the  patient  fii'st  consults  a  physician.  Although  the  percentage  of 
cases  operated  upon  in  various  clinics  depends  much  upon  the  individual  operator 
and  upon  the  character  of  the  sm'gical  procedm^e  which  he  favors,  not  more  than 
from  twenty  to  twenty-five  per  cent  of  cases  in  this  country,  at  the  present 
time,  are  considered  operable.  Many  of  our  leading  surgeons  do  not  operate  upon 
as  many  as  ten  per  cent  of  the  cases  applying  for  treatment  with  the  hope  of 
cure.     Wertheim  emphasizes  the  truth  of  this  in  Germany,  and  states  that,  a  few 
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years  ago  in  Vienna,  only  fifteen  per  cent  of  cases  were  considered  operable. 
The  classical  sjmaptoms  ai-e  hemorrhage,  leucorrhoea,  and  pain. 

Hemorrhage  is  usually  the  first  symptom  noted  and  may  appear  when  the 
woman  is  apparently  in  perfect  health.  It  may  be'  a  mere  trace  following  coitus 
or  defecation,  or  some  other  form  of  trauma.  In  these  cases  the  blood  comes 
from  the  bm-sting  of  capillaries  in  the  remains  of  the  mucosa  covering  the  growth, 
or  from  the  laceration  of  the  cancerous  papilla'.  Sometimes  it  comes  from  an 
actual  ulceration.  Freciuently  the  first  indication  is  altered  menstruation, 
wliich  is  conmionly  I'ather  profuse  and  may  proceed  to  metroirhagia. 
Waldstein  has  compiled  statistics  from  219  cases,  in  120  of  which  there 
was  atypical  uterine  bleeding,  either  in  the  form  of  a  slight  flow  be- 
tween periods;  or  in  that  of  an  increase  in  the  amount  of  regular  menstrua- 
tion. Sampson  stated  that  bleeding,  or  a  blood-stained  discharge,  was  present 
in  93  per  cent  of  412  cervical  cancers  in  Kelly's  clinic,  and  in  60  per  cent  of  these 
there  was  a  history  of  neglected  bleeding  for  more  than  six  months.  In  21  of 
78  cases  collected  by  Craig,  hemorrhage  was  the  first  symptom. 

Leucorrhoea  was  present  in  75  of  Waldstein's  cases,  and  constituted  the  fii-st 
symptom  in  45  of  78  cases  analyzed  by  Craig.  It  may  present  the  ordinary 
character  found  in  connection  with  endometritis,  yet  in  the  early  sc{uamous-cell 
cai'cinomata  there  is  fi-equently  an  early  and  profuse  watery  cUscharge.  ^A^hen 
ulceration  has  occurred,  and  there  is  a  slough  of  the  necrosed  tissue,  a  character- 
istic discharge  with  fetid  odor  develops.  This  is  variously  colored,  being  yellow- 
ish-white, brown,  green,  or  bloody,  accorchng  to  the  character  of  the  secondary 
bacterial  invavsion.  The  discharge  is  composed  of  serum  and  shi-eds  of  necrotic 
mucosa,  together  with  more  or  less  blood  and  pus. 

Pain  is  a  varial)le  symptom,  and  depends  upon  the  chai'acter  of  the  tissues 
involved  in  the  extension  of  the  disease.  Rarely  is  it  an  early  symptom,  as  it 
does  not  occur  until  infiltration  of  the  uterine  wall  and  parametrium  has  taken 
place.  In  some  cases  it  is  scarcely  noticeable  until  the  last  stages.  In  Wald- 
stein's 219  cases  pain  was  noted  in  but  7  instances,  occurring  as  backache  in 
all  of  them,  although  it  was  the  first  symptom  in  12  of  Craig's  78  cases.  Pain 
is  intense  when  the  growth,  in  its  extension,  has  involved  branches  of  the  sacral 
plexus;  it  is  commonly  experienced  in  the  pelvis  or  the  legs,  and  is  variable  in 
character.  Compression  of  the  ureter,  with  resultant  kidney  changes,  will 
cause  pain  in  the  lumbar  regions. 

Clinical  Picture  of  the  Disp:ase.— Clinically,  we  may  divide  the  course  of 
the  disease  into  three  stages.  In  the  first  of  these  stages  the  patient  presents  no 
sign  of  ill  health.  Save  for  a  bloody  discharge  there  is  notliing  to  arouse  her 
suspicion.  In  a  large  proportion  of  cases  the  patient  ascribes  this  most  important 
sj^mptom  to  an  iiTcgularity  of  menstruation,  or,  if  the  menopause  has  occmTed, 
to  a  retui'n  of  the  flow.  The  findings,  on  examination,  will  vary  according  to 
the  site  and  character  of  the  growth.  A  few  finger-like  projections  which  bleed 
on  touch  may  be  found  in  cancer  of  the  portio  vaginalis,  while  if  the  growth  is 
within  the  cervix,  indui-ation  and  j^uckering  may  be  the  only  featm-es  disclosed. 
Negative  findings  are  the  rule  in  the  earliest  stages. 
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In  the  secontl  stage  hemorrhages  are  more  and  more  frequent.  They  may 
come  on  without  warning,  or  may  follow  coitus  or  some  form  of  trauma.  In 
the  interval  between  the  hemorrhages  a  vaginal  discharge  is  now  noted.  At 
first,  it  is  thin  and  watery,  but  generally  has  a  penetrating,  offensive  odor,  and 
causes  itching  or  scalding  of  the  external  genitals.  Rarely  is  the  discharge 
without  color  and  non-nritating,  as  it  is  due  to  disintegration  of  carcinomatous 
tissue.  Yet,  even  in  this  stage,  some  patients  look  the  pictm'e  of  health.  Others, 
however,  show  signs  of  anaemia  and  loss  of  weight.  Yet,  even  when  the  disease 
is  fau'ly  advanced,  many  patients  complain  of  no  discomfort,  and  others  have 
only  a  dull,  gnawing  pain  in  the  lower  abdomen  or  back,  or  pain  on  defecation. 
Vaginal  examination  often  discloses  areas  of  ulceration. 

In  the  thu'cl  stage  the  patient's  strength  begins  to  fail.  The  skin  often,  but 
by  no  means  always,  has  the  whitish-yellow  or  cachectic  appearance  which 
is  so  characteristic  of  malignant  disease,  and  which,  according  to  Klemperer, 
is  due  to  the  fact  that  more  nitrogen  is  excreted  than  is  received.  The  bowels, 
if  not  already  costive,  become  so,  and  there  is  pamful  defecation  as  the  loaded 
intestine  presses  upon  the  growth.  Hemorrhages  are  now  likely  to  be  more 
frequent  and  abundant,  and  the  carcinomatous  surface  is  now  greatest  in  extent. 
The  discharge  is  profuse  and  exceedingly  offensive,  having  a  smell  that  is  so 
characteristic  that  it  scarcely  can  be  mistaken  for  anytliing  else.  Accompanymg 
the  extension  of  the  growth  there  is  frequently  much  pain,  knife-like  and  darting, 
or  cramp-like,  in  the  lower  abdomen  and  uterus;  often  there  is  complaint  of  a 
dragging  or  radiating  pain  in  the  back  and  of  a  dull  aching  in  the  rectum.  When 
the  gi'owth  has  extended  far  laterally,  there  may  be  pressure  on  the  cervix,  givuig 
rise  to  pain  in  the  hips,  thighs,  and  calves  of  leg.  The  involvement  of  the  bladder 
is  often  heralded  by  blood  in  the  m-ine.  Cystoscopic  examinations  will  reveal 
the  presence  of  carcinomatous  nodules,  and  presently  a  ch'ibbling  of  mine  into 
the  vagina  calls  attention  to  the  formation  of  a  fistula.  It  must  be  remembered, 
however,  that  a  carcinomatous  ureter  may  break  down  and  allow  the  urine 
to  escape  into  the  vagina  through  a  uretero- vaginal  fistula.  Occasionally,  on  ex- 
ploring the  vaginal  vault,  the  examining  finger  will  break  thi'ough  the  cai'cinoma- 
tous  tissue  and  enter  a  cavity  from  wliich  pus  and  gas  may  escape.  Later  in  the 
disease,  defecation  becomes  more  and  more  painful  and,  in  a  small  percentage 
of  cases,  a  recto-vaginal  fistula  develops,  allowing  the  feces  to  pass  into  the  vagina. 
By  the  time  the  process  has  advanced  to  such  a  point,  the  patient's  strength  has 
been  greatly  reduced;  food  is  retamed  with  difficulty  and  there  is  considerable 
tendency  toward  nausea  and  vomiting;  knife-like  pains  are  more  frequent  in 
the  lower  abdomen,  and  the  patient  sleeps  but  little.  Inflammation  of  the  colon 
sometimes  occurs,  and  the  patient  passes  large  quantities  of  mucus.  Brown 
patches  may  appear  on  the  face  and  neck,  and  various  symptoms  associated 
Avith  distm-bances  of  the  sympathetic  nervous  system  may  be  present,  especially 
alternating  congestion  and  pallor  of  the  skin,  chiefly  noted  on  the  face  and 
hands.  The  skin  becomes  more  yellow,  and  is  harsh  and  dry.  Bed-sores  may 
develop.  In  some  cases  periodic  attacks  of  subacute  uraemia  may  be  noticed. 
As  the  disease  advances  they  tend  to  become  clironic,  and  the  patient  gradually 
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becomes  dulled  in  intellect  and  sensibility,  so  that  toward  the  end  a  semi-coma- 
tose condition  ensues,  dui'ing  wliich  there  is  no  pain.  GEdema  of  the  extremities 
occasionally  follows  as  the  result  of  pressme  on  the  veins.  The  patient  continues 
to  lose  ground,  and  not  infrequently  has  a  slight  elevation  of  temperature,  due 
to  absorption  of  septic  matter  from  the  sloughing  and  necrotic  surface  of  the 
growths.  Death  is  generally  due  to  some  intercurrent  affection,  usually  to 
pneumonia  or  extensive  renal  disease.  Quite  often  it  may  be  due  to  septicaemia, 
or  sometimes  to  hemorrhage,  and  it  may  result  from  atuous  tln-ombosis.  Shortly 
before  the  end  the  pain  may  become  so  severe  that  it  cannot  be  controlled  b}^ 
morphine. 

Dl\gnosis. — It  is  evident  from  the  foregoing  that  the  physician  must  be 
constantly  upon  the  alert  to  detect  tliis  disease  in  its  earliest  stages.  He  should 
remember  that  recent  statistics  have  shown  that,  in  Britain  and  "Wales,  it  is 
the  cause  of  death  in  1  of  35  women  over  thirty-five  years  of  age,  and^he 
should  consider  all  suspicious  cases  as  cancer  until  the  fact  is  disproven. 

The  earl}^  diagnosis  of  tliis  condition  is  of  the  utmost  importance,  and,  in 
the  majority  of  early  cases,  can  be  made  only  with  the  microscope.  Even 
though  the  operative  treatment  of  tliis  disease  has  been  extended  in  recent 
years  to  the  limit  of  surgical  interference,  the  fact  remains  that  hope  of  cure  can 
be  strongh'  entertained  only  in  the  early  cases.  As  ma}''  be  seen  from  the  S}Tnp- 
tomatology,  there  ai*e  no  pathognomonic  signs  or  sjinptoms  in  the  earliest  and, 
therefore,  most  favorable  cases.  Consequently,  all  suggestive  signs  should  be 
exhaustively  investigated  in  every  case  that  comes  under  observation.  Among 
such  signs  are  the  following: — 

1.  Intermenstrual  bleeding,  or  any  de^iation  from  the  normal  menstrual 
period. 

2.  The  return  of  bleeding  after  the  estabhshment  of  the  menopause. 

3.  Bleeding  after  shght  exertion,  coitus,  or  defecation. 

4.  Any  leucorrhoeal  discharge  in  a  woman  who  never  had  it  before. 

5.  An  exacerbation  in  amount  or  change  in  character  of  the  discharge,  in  one 
who  has  had  leucon'hoea.  Especially  is  a  free  w'atery,  acrid,  or  blood-stained 
discharge  suspicious. 

6.  Pehic  pain  (although  this  rarely  is  an  early  symptom  of  cancer). 

We  should  constantly  strive  to  diagnose  cancer  in  the  earliest  stages. 
Although  cancer  of  the  uterus  is  essentiall}'  a  climacteric  disease,  one  must 
remember  that  it  may  appeal*  at  any  time  from  twenty  to  seventy-five  years  of 
age.  An}'-  uTegularities  upon  the  surface  of  the  uterus  which  bleed  diu-ing 
a  routine  examination  should  be  subjected  to  microscopical  examination,  as 
the  early  cases  can  be  recognized  only  by  the  aid  of  tliis  instrument.  It 
is  of  small  benefit  to  the  patient  to  diagnose  the  condition  when  it  is  so 
clearly  outlined  that  it  can  be  recognized  by  an  examination  with  the 
speculum. 

When  the  presence  of  a  cancer  in  the  uterine  cavity  is  suspected,  careful 
curetting  should  be  employed,  and  care  should  be  taken  that  the  entu-e  super- 
ficies of  the  inner  wall  of  the  uterus  has  been  covered  with  the  curette.    All 
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the  scrapings  should  be  preserved  and  mounted  upon  blocks,  which  are  then 
cut,  and  every  third  section  stained  and  studied.  If  cancer  is  suspected  in  the 
cervix,  tissue  should  be  removed  in  such  a  manner  that  the  line  of  excision  will 
pass  entirely  through  the  suspected  area  and  remove  the  growth  at  its  advancing 
edge.  The  tissue  removed  should  then  be  subjected  to  iimnediate  careful 
microscopical  examination.  There  should  be  no  delay  in  the  preparation  of 
the  microscopical  slides,  as  the  tissue  can  be  fixed,  mounted,  and  stained  within 
two  days  without  using  the  freezing  method.  We  insist  upon  the  necessity 
of  this  careful  routine  in  all  suspicious  cases,  because  of  the  fact  that  hope  of 
cure  is  offered  only  by  early  diagnosis.  The  reason  why  cancer  is  so  seldom 
seen  in  the  early  stages  is  due  to  two  reasons:  First,  the  patients  disregard 
unusual  discharges,  feeling  secure  in  the  belief  that  they  are  subject  only  to  a 
deviation  of  normal  menstruation,  which,  unfortunately,  is  often  sustained 
by  professional  opinions;  secondly,  the  majority  of  practitioners  are  not  well 
acquainted  with  the  early  stages  of  this  disease,  and  prefer  to  take  the  view 
that  the  symptoms  represent  an  approach  of  the  menopause,  and  generall}' 
do  not  insist  upon  microscopical  examination.  The  cases  which  are  recognized 
most  easily  are  those  in  which  the  disease  begins  at  a  point  external  to  the  os 
externum,  and  in  which  there  is  a  localized  induration  that  projects  above  the 
siuTounding  surface.  Rarely  are  everting  forms  seen  at  a  time  when  the  growth 
consists  of  the  delicate,  finger-like  processes  just  described.  An  early  sign  is 
bleeding  on  touch,  yet  it  must  be  remembered  that  this  is  rare  in  cases  in  which 
the  disease  develops  in  the  body  of  the  cervix  and  merely  manifests  itself  on 
the  portio  vaginalis  in  the  form  of  a  nodular  area.  When  the  disease  begins 
&t  a  point  internal  to  the  external  os,  the  primary  nodule  is  rarely  seen  or  felt 
unless  the  os  is  patulous.  In  more  extensive  growths  the  vaginal  fornix  may 
be  the  seat  of  a  well-defined  ulceration  or  cauliflower  growth.  We  should  con- 
stantly remember  that  the  everting  type  is  earlier  recognized  than  the  inverting 
form,  which,  unfortunately,  is  the  more  malignant  of  the  two.  Nor  should  we 
forget  that  there  may  also  be  extensive  growths  in  cases  which  present  a  small 
ulcerated  area  by  the  side  of  the  external  os.  In  these,  the  disease  may  have 
progressed  so  far  that  the  deeper  tissues  of  the  cervix  are  invaded  in  a  line  parallel 
to  the  cervical  canal,  and  extension  may  have  occiu-red  to  the  parametrium 
before  sloughing  exposes  the  limits  of  the  growth.  Very  rarely,  indeed,  will 
the  appearance  of  the  os  give  knowledge  as  to  the  extent  of  the  invasion  of  the 
inverting  forms.  All  nodules,  all  irregular  and  retracted  areas,  should  be  viewed 
Avith  the  gravest  suspicion. 

After  the  diagnosis  of  cancer  has  been  definitely  established,  an  attempt 
should  be  made  to  determine  the  extent  of  the  invasion.  The  vagina  should 
be  carefully  examined  to  determine  the  presence  of  regional  growths.  These 
are  recognized  without  difficulty  when  they  are  raised,  yet  frequently  they  exist 
as  indurated  plaques  which  may  easily  be  overlooked.  Much  emphasis  is  placed 
by  many  authors  on  the  palpable  changes  in  the  broad  ligament,  yet  all  recent 
observers  have  shown  that  a  soft  parametrium  may  be  the  seat  of  carcinomatous 
invasion,  and  that  induration  may  be  due  only  to  an  inflammatory  exudate. 
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Thei-efore,  the  latter  cannot  be  taken  as  an  infallible  sign  of  parame trial  involve- 
ment, although  it  should  occasion  the  very  strongest  suspicion. 

The  utero-sacral  ligaments  should  be  carefully  palpated,  which  is  best  effected 
by  examination  tln'ough  the  rectum.  They  should  be  traced  to  their  cervical 
attachments  tlu'oughout  their  entu-e  extent,  and  the  presence  of  enlarged  lymph 
nodes  upon  the  sacrum  should  be  cai-efully  sought  for.  Bead-like  irregularities 
upon  the  utero-sacral  ligaments  suggest  cancerous  invasion,  yet  there  may  be 
indm*ation  from  other  causes,  especially  if  it  is  uniform  and  in  close  proximity 
to  the  cervix.  The  latter  findings  are  frequently  associated  with  chronic  in- 
flammation following  cer\'ical  lacerations. 

When  the  disease  ha^  extended  over  the  surface  of  the  bladder,  or  down 
upon  the  rectum,  either  with  or  without  the  formation  of  a  fistula,  the  disease  is 
))eyond  hope  of  cure.  Many  have  sought  to  asc(>rtain  the  extent  of  bladder  in- 
volvement by  the  use  of  cystoscopy.  Fromme,  in  1908,  reports  his  results  in  this 
connection.  He  examined  one  hundred  and  ten  cases  of  cancer  of  the  cervix  by 
cystoscopy,  and  in  sixty-live  cases  he  was  unable  to  detect  any  essential  modi- 
fication of  the  interior  siu'face  of  the  bladder.  In  all  of  these  cases  the  detach- 
ment of  the  bladder  was  easily  effected  at  the  time  of  operation,  and  the  ureters 
were  not  dilated.  He  does  not  believe  that  the  projection  or  distortion  of  the 
trigonum,  by  itself,  is  important  as  a  sign  of  extension  of  the  cancerous  growth  to 
the  bladder.  Vesical  oedema,  however,  is  very  important,  as  in  all  fifteen  of  his 
cases  in  which  it  was  noted,  the  detachment  of  the  bladder  at  the  time  of  oper- 
ation was  most  difficult.  ^\Tien  there  is  oedema  of  the  ureteral  orifices,  he  be- 
lieves that  the  detachment  of  the  ureters  will  be  found  difficult,  and  some- 
times impossible.  Such  was  the  case  in  eleven  instances  in  which  this  condition 
was  observed. 

Differential  Diagnosis. — The  following  conditions  must  be  distinguished  from 
carcinoma  of  the  cer\ix:  congenital  ectropion;  eversion  of  the  cer\dcal  mucosa; 
erosion  of  the  cervix;  simple  ulceration  of  the  cervix  associated  with  prolapse; 
apparent  in-growths  of  squamous  epithelium  due  to  a  fold  in  the  mucosa;  simple 
hypertrophy  of  the  cer\dx;  lacerations  of  the  cervix;  cervical  polypi;  sub- 
mucous fibroid  polyps;  tuberculosis  of  the  cervix;  syphilis;  condylomata  of 
th(^  cervix;  diphtheritic  patches;  sarcoma;  retained  portions  of  placenta; 
endothelioma. 

Congenital  Ectropion. — In  multipane  it  is  not  unusual  to  find,  smTounding 
the  external  os,  a  red,  sharjily-defined  zone  which  varies  from  2  mm.  to  1  cm.  or 
more  in  breadth,  and  appears  to  be  a  continuation  of  the  cervical  mucosa  upon 
the  vaginal  surface  of  the  cer\dx.  Palpation  reveals  a  granular  sm'face,  but  no 
indui'ation  nor  any  tendency  to  bleed.  Tlie  red  color  stands  out  in  bold  relief 
from  the  l)luish-w]iite  color  of  the  vaginal  portion  of  the  cervix.  A  section  of 
tissue  taken  from  such  a  suspicious  area  shows  that  the  surface  is  covered  by  one 
layer  of  high,  cylin(U*ical  epithelium  characteristic  of  the  cervix. 

Eversion  of  the  Cervical  Mucosa. — ^This  condition  is  erroneously  termed 
erosion,  and  is  commonly  seen  in  multipara'  with  lacerations  of  the  cervix.  The 
mucosa  is  bright-red  in  color  and  presents  an  arborescent  appearance.     There 
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is  no  induration,  nor  is  there  bleeding  upon  touch.  The  hne  of  demarcation 
between  the  mucosa  of  the  cervical  and  that  of  the  vaginal  portion  is  UTegular. 
yet  shai'ply  defined.  The  microscopical  examination  shows  that  the  surface 
epithelium  is  practically  normal.  In  many  of  these  cases  the  condition  is  confused 
with  ulceration,  and  it  is  treated  locally,  and,  as  a  result  of  applications,  there  is 
a  distinct  proliferation  of  the  cylinch"ical  epithelium,  which  is  normally  but  one 
layer  in  thickness.  As  a  result  of  this  proliferation  there  is  an  increase  in  the 
number  of  epithelial  la3^ers,  and  the  tissue  assumes  the  bluish  or  pinkish  color 
which  is  normally  present  on  the  outer  or  vaginal  portion.  Shortly  after  the 
treatment  is  discontinued,  the  newly  formed  epithelium  becomes  exfoliated, 
and  the  physician  natm'ally  concludes  that  the  ulceration  has  returned.  In 
reality  there  has  been  no  loss  of  substance  whatsoever,  and  no  local  applications 
were  indicated. 

Erosion  of  the  Cer^dx. — This  term  has  been  used  most  indiscriminately,  being 
ai)plied  to  neai'ly  all  reddened  cervices.  Properly  speaking,  it  signifies  a  loss 
of  substance,  and  the  use  of  the  term  should  be  restricted  to  cases  in  which  this 
condition  is  present.  All  erosions  should  be  considered  cancer  till  disproven 
b}'  microscopical  examination.  It  is  greatly  to  the  discredit  of  the  medical 
profession  that  the  term  "ulcer  of  the  womb"  still  survives.  Emmet,  years  ago, 
pointed  out  that  there  are  very  few,  if  any.  benign  ulcers  or  erosions  of  a  lacerated 
cervix. 

Simple  Ulceration  of  the  Cervix  Associated  with  Prolapse. — Simple  ulceration 
occasionally  results  from  the  external  influence  to  w^hich  the  prolapsed  uterus 
is  subjected.  The  cervix  is  usually  hypertrophied,  and  the  squamous  epithelium 
tends  to  become  horny  on  account  of  friction  produced  by  the  clothing,  from 
the  evaporation  of  the  normal  secretions,  and  b}'  exposure  in  the  aii\  The 
loss  of  substance  may  be  limited  to  one  area,  or  there  may  be  several  ulcers. 
These  jjresent  a  punched-out  appearance,  irregular  in  contom-,  and  commonly 
with  crenated  margins.  The  edges  are  not  elevated,  and  the  siuTounding 
tissue  shows  but  little  inflammatory  reaction.  The  ulcers  are  usually  soft  and 
not  indurated.  The  floor  is  pink  and  shows  the  typical  structiu"e  of  a  granulating 
surface.  They  are  readily  dissected  out  and  are  very  shallow,  but  may  be  the 
seat  of  carcinomatous  changes. 

Apparent  In-Growths  of  Squamous  Epithelium  Due  to  a  Fold  in  the  Mucosa. — 
These  are  seen  only  in  microscopical  sections  taken  from  cases  in  which  the 
mucosa  of  the  vaginal  portion  of  the  cer\dx  does  not  present  a  smooth  surface, 
but  is  gathered  up  into  little  humps  and  hollows,  which  cause  it  to  present  a 
wrinkled  or  puckered  appearance.  AVhen  the  section  is  made  the  microtome 
may  cut  the  squamous  epithelium  at  right  angles  or  ol)liquely,  and  show  cell- 
nests  surrounded  by  fibrous  tissue.  On  careful  examination,  however,  one  will 
see  that  the  epithelium  is  of  normal  type,  and  with  the  aid  of  other  sections  the 
true  condition  will  be  recognized. 

A  somewhat  analogous  appearance  may  be  due  to  the  distortion  of  the 
squamous  epithelium  produced  by  the  curette.  CuUen  refers  to  such  a  case 
in  which  a  scraping  from  the  body  of  the  uterus  included  some  of  the  flat  epithe- 
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Hum  of  the  vaginal  portion  of  the  cervix  which  became  folded  into  the  scraping 
of  the  endometrium.  Careful  study  of  such  a  picture  will  show  that  the  epitheUal 
cells  are  normal  in  size  and  arrangement,  and  manifest  uniform  properties. 

Simple  Hypertrophy  of  the  Cer\dx. — Occasionally  the  cer^'ical  mucosa  is 
thickened  and  presents  papillae  which  are  elongated  and  branching.  There  are, 
however,  no  down-growths  of  epithelial  cells  and  the  indi\'idual  cells  preserve 
their  normal  character.  Wlien  the  cervix  is  studded  with  Nabothian  cysts 
and  is  the  seat  of  a  chronic  inflammation,  the  condition  at  first  sight  may  sug- 
gest cancer,  especially  if  the  cysts  are  in  the  depths  of  an  enlai-ged  and 
indm-ated  cervix.  All  cases  of  doubt  should  be  subjected  to  microscopical 
examination. 

Lacerations  of  the  Cer%dx. — A  gaping,  lacerated  cervix,  with  a  canal  the 
mucosa  of  which  is  exposed,  may  simulate  carcinoma.  Yet  there  will  be  no 
bleeding  followdng  examination.  If  a  portion  of  the  mucosa  is  examined  under 
the  microscope,  the  typical  structm-e  of  the  cer\dcal  endometrium  will  be  seen. 
Stellate  lacerations  of  the  cervix  in  early  pregnancy,  in  which  the  cervical  tissue 
is  smooth  and  soft  and  gives  the  appearance  of  being  friable,  may  also  cause 
some  confusion. 

Cervical  Polypi. — Mucous  polypoids  growing  from  the  cervical  cavity  may 
cause  uterine  hemorrhages.  When  they  project  from  the  cervix  they  may  bleed 
upon  manipulation.  A  careful  examination  shows  that  they  usually  spring 
from  a  point  a  short  distance  witliin  the  external  os,  and  that  the  lips  of  the  cer- 
vix are  intact.  The  polypus  itself  is  firm  and  presents  no  finger-like  projections, 
nor  does  it  contain  friable  tissue,  as  does  carcinoma.  In  cases  of  doubt  the 
microscope  will  decide. 

Submucous  Fibroid  Polyps. — ^A  fibroid  polyp  lying  within  the  cer\dcal  canal 
may  be  mistaken  for  carcinoma,  especially  if  it  is  closely  embraced  by  the  cervical 
ring.  These  cases  present  such  symptoms  as  hemorrhage,  tissue  necrosis,  and 
foul  discharge.  Careful  examination  reveals  the  polypoid  character  of  the 
mass  surrounded  by  the  cervical  walls  as  a  ring,  and  discloses  its  true  nature. 

Tuberculosis  of  the  Cervix. — ^The  symptoms  of  tuberculosis  of  the  cervix 
may  closely  resemble  carcinoma  of  the  same  region,  although  hemorrhage  is  a  less 
marked  feature.  The  ulcers  are  generally  well-defined,  with  undermined  edges 
and  a  base  studded  with  nodules  and  covered  with  pus  or  caseous  matter.  There 
is  not  usually  induration.     Microscopically,  giant  cells  and  tubercles  are  found. 

Syphilis  of  the  Cervix. — Syphilitic  disease  may  here,  according  to  Winter 
and  Ruge,  assume  three  forms : — 

1.  The  ulceration  and  initial  lesion  is  usually  single  and  characterized  by 
the  density  of  its  base.  The  ulcer  has  a  convoluted  margin  and  is  covered  by 
an  adherent,  dirty  greenish-yellow  deposit.  It  does  not  bleed  easily  and  forms 
little  discharge.     These  primai*y  chancres  are  rare. 

2.  Secondary  syphilidos  generally  occm*  here  in  the  form  of  broken-down 
])apules.  The  ulcers  are  slightly  elevated  above  the  level  of  the  cervix,  are 
usually  multiple,  and  are  covered  with  whitish  or  yellow  necrotic  tissue.  Non- 
elevated  papules  may  be  found  in  the  vagina,  and  especially  at  the  vulva. 
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3.  Tertiary  gummata  are  very  rare.  The  ulcers  resulting  from  them  are 
elliptical,  sharply  defined,  and  usually  covered  with  necrotic  deposits.  If  this 
material  has  been  cast  off  there  often  develop  vascular  and  sponge-like  granula- 
tions. They  may  simulate  cancer,  especially  when  there  is  much  breaking- 
down  of  tissue.  The  microscope  will  decide,  although  anti-syphilitic  treatment 
will  aid  the  diagnosis. 

Condylomata  of  the  Cervix. — Condylomata  of  the  cervix  are  very  rare,  but 
may  be  mistaken  for  squamous-cell  carcinoma.  They  occm'  most  frequenth' 
in  pregnancy.  The  growth  resembles  a  cockscomb  and  is  whitish  or  reddish 
in  color.  It  is  narrow  and  usually  consists  of  a  long  base  with  flat  epithelial 
outgrowths  springing  from  it.  The  tissue  at  the  bottom  shows  no  thickening. 
On  histological  examination  the  stroma  shows  that  it  is  composed  of  spindle- 
shaped  cells  covered  by  several  layers  of  squamous  epithelium.  The  condylo- 
mata are  distinct  outgrowths  from  the  cervix,  and  the  epithelium  covering  them 
is  of  noi'mal  type. 

Diphtheritic  Patches. — A  cervical  diphtheritic  infection  may  produce  an 
appearance  simulating  a  sloughing  malignant  area.  In  most  cases  it  disappears 
rapidly  under  the  use  of  the  antidiphtheritic  serum,  and  the  elevation  of  tempera- 
ture and  other  systemic  distm'bances  usually  suffice  to  establish  the  nature 
of  the  trouble.     The  Klebs-Loeffier  bacilli  can  be  isolated.     It  is  a  rare  affection. 

Sarcoma  of  the  Cervix. — Sarcoma  of  the  cervix  is  very  rare.  It  presents 
polypoid,  grape-like  masses  which  are  easily  detached  from  the  rapidly  growing 
surface  of  the  tumor.  Their  natiu'e  is  soon  established  by  the  microscope; 
even  should  the  case  present  doubt,  the  fact  remains  that  no  trabecuke  can  be 
seen  dividing  the  growths  into  small  areas.  The  circumscribed  or  diff'use  varieties 
which  grow  slowl}''  gradually  produce  enlargement,  hardening,  and  fixation  of 
the  uterus;  these  tumors  usually  require  microscopical  study  before  then-  natm'e 
is  positively  established. 

Retained  Portions  of  Placenta. — Retained  portions  of  placenta,  or  membranes 
which  lie  in  the  cervical  canal  and  are  associated  with  hemorrhage,  necrosis, 
or  infection,  may  simulate  cancer.  The  history  of  recent  pregnancy  and  the 
elevation  of  temperature  should  suggest  the  true  condition,  which  will  be  con- 
firmed b}''  the  microscope. 

Endothelioma  of  the  Cervix. — Up  to  the  present  time  our  knowledge  of  this 
exceedingly  rare  condition  is  based  upon  about  a  dozen  reported  cases.  The 
differential  diagnosis  between  this  affection  and  squamous-cell  carcinoma  may 
be  impossible  clinically,  and  may  present  difficulties  even  on  histological 
examination. 

Prognosis. — In  this  section  we  will  consider  only  the  period  of  time  which 
elapses  before  a  fatal  issue,  as  the  disease  always  terminates  in  death  unless  it 
is  completely  removed  by  some  sm*gical  procedure.  There  are  no  recorded  cases 
of  spontaneous  cm'e  in  which  the  diagnosis  has  been  confirmed  by  the  microscope. 
Gaylord  and  Clowes  have  collected  fourteen  cases  of  cancer  which  they  regard  as 
authentic  cases  of  spontaneous  cure,  yet  in  this  collection  not  a  single  case  of 
squamous-cell  or  adenocarcinoma  cf  the  uterus  is  included. 
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The  average  dm-ation  of  the  disease  from  the  onset  of  first  symptoms  is  from 
fifteen  to  twenty  months;  this  period  varies  on  account  of  many  factors.  There 
is  a  marked  difference  between  the  mahgnancy  of  the  various  types  and  groups 
of  cancer;  and  great  differences  are  also  observed  in  respect  of  the  individual 
resistance  of  the  patient.  The  sc^uamous-cell  carcinoma  is  moie  frequent  but 
of  less  mahgnancy  than  the  adenocarcinoma  of  the  cervix.  The  duration  of 
the  disease  is  longest  as  a  rule  in  carcinoma  of  the  corpus.  Generally  speaking, 
the  inverting  type  of  growth  is  more  malignant  than  the  everting  form,  but  there 
are  great  variations  in  the  individual  cancers  of  the  same  general  classification. 
Thus,  there  are  a  very  malignant  type  of  everting  squamous-cell  carcinoma  of 
the  portio  vaginalis  and  a  slow-growing  inverting  form  of  adenocarcinoma  of 
the  cervix.  The  malignancy  is  influenced  by  the  histological  structure.  The 
scutIious  forms  generally  develop  more  slowly  than  those  possessing  less  con- 
nective tissue.  The  medullary  growths  which  early  present  degenerative  changes 
are  very  malignant.  Cancers  composed  of  cells  of  irregular  size  and  shape,  with 
many  karyokinetic  figures,  grow  most  rapidly,  as  a  rule.  The  form  of  the  cell 
columns  also  may  be  indicative  of  malignancy.  Then,  again,  the  local  conditions 
also  modify  the  disease,  a  local  hypervascular  condition  appearing  to  favor  the 
gTowth.  Cancer  is  most  malignant  in  the  young  and  the  pregnant,  and  shortly 
after  the  puerperium.  It  is  of  longer  average  duration  when  it  develops 
after  the  menopause. 

There  are  several  recorded  cases  in  which  the  disease  was  of  extremely  short 
duration.  Thus,  Kiwisch  records  one  of  five  weeks,  Martin  one  of  nine  weeks, 
and  Henry  Morris  one  of  four  months.  The  number  of  cases  in  which  the  disease 
lasted  more  than  three  years  is  not  great ;  they  represent  only  sixteen  per  cent  of 
the  cases  collected  by  Roger  Williams.  There  are  several  instances,  however, 
in  which  the  disease  lasted  five  years  or  more,  and  Barker  has  reported  one  in 
which  the  clm-ation  was  eleven  years.  Some  of  these  chronic  cases  may  show 
partial  healing  due  to  the  development  of  cicatricial  bands.  Martin  relates  a 
case  of  carcinoma  of  the  portio  vaginalis  in  which  the  entire  vault  of  the  vagina 
and  cervix  were  transformed  into  a  crater.  Although  the  patient  refused  an 
operation  she  was  alive  at  the  time  of  the  report  twenty-two  years  later.  The 
diagnosis,  in  this  case,  had  been  confirmed  by  the  microscope,  but  the  microscopic 
interpretation  can  be  and  occasionally  is  erroneous. 


VII.   OPERATIONS  FOR  UTERINE  CANCER. 

Historical  Skp^tch  and  General  Considerations. 

Until  comparatively  recent  times  uterine  cancer  was  regarded  as  practically 
hopeless,  and  palliative  measures  were  the  only  lines  of  treatment  adopted. 
These  did  not  differ  markedly  from  those  of  the  present,  and  consisted  largely  in 
the  curettage  of  ulcers  and  their  subsequent  treatment  by  some  method  of  cauter- 
ization.    Occasionally  effort  was  made  to  remove  the  growth  by  more  strictly 
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siu'gical  measiu'es.  As  early  as  1560,  Ancbeas  A.  Cruce,  of  Granada,  performed 
a  hysterectomy  for  carcinoma  and  described  his  method,  and  in  1600  von  Schenk 
collected  and  reported  twenty-six  cases  of  partial  or  complete  extirpation  of 
the  uterus.  Subsequently  many  other  scattered  cases  were  reported,  these  being, 
for  the  most  part,  instances  of  the  removal  of  a  prolapsed  uterus  which  had  un- 
dergone carcinomatous  degeneration.  The  first  widespread  interest  in  surgical 
measiu'es  followed  Osiander's  teaching,  in  1801,  that  amputation  of  the  cervix 
should  be  attempted  as  a  curative  measure.  The  treatment  recommended, 
however,  did  not  enjoy  wide  vogue  until  after  its  adoption  by  Schroeder, 
in  1878.  In  1813  Langenbeck,  the  elder,  performed  a  vaginal  hysterectomy 
by  a  process  of  enucleation,  removing  a  carcinomatous  prolapsed  uterus. 
He  tied  all  vessels  with  ligatm-es,  and  the  patient  recovered  and  lived  for 
thirty  years.  Sauter,  in  1821,  performed  a  vaginal  hysterectomy  for  carci- 
noma, dividing  the  base  of  the  broad  ligament  and  ligating  the  uterine 
artery;  and,  subsequently  to  this  period,  many  other  surgeons  practised  this 
method,  especially  after  the  advent  of  antiseptics  and  the  employment  of 
anirsthetics. 

The  first  real  advance  in  the  principles  of  treatment  beyond  this  point  was 
instigated  by  W.  A.  Freund,  who,  after  much  preliminary  investigation,  called 
attention  to  the  fact  that  the  upper  limits  of  the  disease  can  best  be  appreciated 
by  direct  exposm-e  obtained  by  laparotomy,  with  the  pelvis  greatly  elevated. 
On  January  30th,  1878,  he  removed  a  carcinomatous  uterus  through  an  opening 
obtained  by  abdominal  section,  and  six  months  later  he  reported  five  similar" 
cases,  with  tln^ee  recoveries.  Twenty-six  years  later  he  presented  one  of  these 
cases  at  a  gynsecological  congress  in  Breslau,  and  demonstrated  the  specimen 
which  had  been  diagnosed  by  Cohnheim.  There  had  been  no  recurrence  up  to 
that  time.  Yet  the  immediate  mortality  attending  this  operation,  in  the  hands 
of  others,  discouraged  its  wide  adoption  at  that  time.  Ahlfeld,  in  1880,  found 
that  the  mortality  of  all  recorded  cases  was  72  per  cent,  and  Gusserow  later 
collected  148  cases  with  a  mortality  of  71.6  per  cent.  The  greatest  blow,  how- 
ever, followed  the  publication  of  Rokitansky,  who,  in  1882,  collected  95  cases 
that  had  been  treated  in  this  manner,  with  65  immediate  mortalities.  Of  the 
remaining  30  not  one  escaped  without  recurrence.  Many,  therefore,  turned  to 
the  vaginal  hysterectomy,  as  developed  by  Czerny,  in  Heidelberg,  after  Sauter's 
method.  Czerny's  first  case  was  operated  upon  successfully  August  12th,  1878. 
\  et  it  soon  developed  that  the  primary  mortality  attending  this  procedure  was 
also  tremendous;  and,  although  it  slowly  fell,  as  evinced  by  the  following  table, 
yet  even  at  the  present  time  it  exceeds  5  per  cent.  We  should  remark,  in 
passing,  that  the  mortality  attending  vaginal  hysterectomy  for  cancer  prob- 
ably will  never  be  as  low  as  that  for  non-malignant  conditions,  such  as 
clii'onic  metritis,  prolapse,  etc.,  for  the  reason  that  cervical  cancer  rarely 
permits  of  a  typical  operation,  and  always  offers  the  greatest  opportunity 
for  infection. 

The  following  table  shows  the  primary  results  from  vaginal  hysterectomy 
dui-ing  the  years  1880  to  1897  inclusive. 
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Heidler,            1880 52  cases  with  36.5  per  cent  mortality 

Olshausen,       1881 41  "  "  29 

Hahn,                1882 48  "  "  29.1         "                " 

Czerny,             1882 81  "  "  32            "                " 

Saenger,           1883 133  "  "  28.6        "               " 

Engstroem,      1883 157  "  "  29 

*      Kaltenbach,     1885 257  "  "  23 

Gusserow,        1885 253  "  "  23.3 

Sarah  Post,      1887 722  "  "  24 

Schauta,           1891 724  "  "  11.6        '•                " 

Hofmeier,         1892 749  "  "  9.2 

Hirschmann,   1895 1241  "  "  8.8        "                " 

Wissehnck,       1897 1740  "  "  8            '-                " 

For  a  long  period  the  remote  results  attending  cancer  operations  were  not 
properly  appreciated.  Many  sturgeons  from  different  countries  presented  their 
series  and  claimed  a  large  proportion  of  cures,  while  others,  who  had  closely 
followed  their  cases,  were  filled  with  pessimism.  The  reason  for  this  variation 
is  easily  seen.  Ultraconservative  men  operated  only  upon  the  most  favorable 
cases,  and  consequently  upon  only  a  small  proportion  of  all  their  cancer  cases. 
It  is  fair  to  assume  that  everting  growths  of  the  portio  vaginalis  and  cancer  of 
the  fundus  formed  a  large  proportion  of  these  operative  cases,  because  these 
types  of  growths  early  present  characteristic  signs  or  symptoms.  Moreover, 
as  we  have  already  indicated,  they  are  of  less  malignancy  than  the  inverting 
growths  of  the  portio  vaginalis  and  the  cancers  of  the  cervical  canal.  The  remote 
results  of  the  more  conservative  operators,  therefore,  should  be  far  better  than 
those  of  more  radical  men  who  aimed  to  operate  upon  the  largest  possible  pro- 
portion of  uterine  cancers,  and  who  treated  in  consequence  man}^  hopeless  cases. 
It  became  evident,  therefore,  that  a  common  basis  for  comparing  results  must 
be  agreed  upon. 

This  development  matured  slowly.  For  a  long  time  surgeons  concerned 
themselves  only  with  the  primary  mortality  and  the  end-results  of  the  cases 
operated  upon.  The  discussion  hinged  largely  upon  the  comparative  mortality 
of  the  abdominal  and  the  vaginal  operations,  which  was  20  to  25  per  cent  for 
the  former  as  contrasted  with  8  or  10  per  cent  for  the  latter.  Yet  careful  statisti- 
cal study  of  the  end-results  showed  that  cancer  of  the  uterus  was  an  almost 
hopeless  disease  under  the  existing  plan  of  treatment,  and  that  a  common  basis 
for  the  comparison  of  results  coud  be  found  only  in  the  percentage  of  cures 
expressed  in  terms  of  the  operability  of  cases.  Then  it  was  shown  that,  if  a 
surgeon  operated  upon  only  15  per  cent  of  the  cases  applying  for  treatment,  with 
ultimate  cures  in  30  ])er  cent  of  the  cases  thus  operated  upon,  he  was  in  reality 
curing,  not  30  per  cent,  but  less  than  5  per  cent  of  such  cases.  In  other  words, 
it  was  clear  that,  with  the  older  methods  of  treatment,  more  than  90  per  cent  of 
this  class  of  patients  succumbed  to  the  disease  whether  they  were  operated  upon 
or  not.  Moreover,  even  though  cases  were  selected  for  operation  with  much 
care  it  was  found  that  approximately  70  })er  cent  presented  recurrences  within 
the  first  year. 

A  (critical  consideration  of  these  and  other  similar  facts  directed  the  attention 
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of  many  investigators  in  various  countries  to  the  improvement  of  the  situation. 
The  task  was  approached  from  two  standpoints:  one  looking  to  the  develop- 
ment of  operations  having  for  their  object  the  complete  removal  of  all  traces 
of  the  disease;  the  other  having  for  its  purpose  the  instigation  of  a  popular 
crusade  which  should  make  widely  known  among  physicians  methods  of  early 
diao-nosis;  in  order  that  patients  affected  with  uterine  cancer  might  thus  be 
brought  early  to  operation.  The  radical  operations  have  been  developed  along 
two  lines:  the  earlier,  seeking  to  remove  the  parametrium,  uterus,  and  regional 
Ivmph  nodes  en  masse,  and  the  other  paying  special  attention  to  the  removal 
of  the  tissues  which  surround  the  i)rimary  site  of  the  growth,  especially  those  of 


Fig.  2.52. — Specimen  of  Cancer  of  the  Cervix  Uteri  Removed  by  Sampson's  Radical  Operation. 
Note  the  extensiveness  of  tlie  removal.  The  ureters  have  been  cut  and  later  transplanted  into  the 
wall  of  the  bladder.  The  stumps  of  the  ureter  are  well  shown  in  the  parametrial  mass.  (From  .Johns 
Hopkins  Hospital  Bulletin,  Vol.  13,  1902.) 


about  the  vagina.  Credit  for  the  development  of  modern  operative  measures 
belongs  to  Ries.  This  investigator,  having  demonstrated  to  his  satisfaction 
that  lymph-node  metastases  were  more  common  than  is  generally  believed,  and 
were  possibly  the  cause  of  many  recurrences,  extended  to  cancer  of  the  uterus 
the  surgical  principles  which  had  been  emj^hasized  by  Halstcd  in  the  treatment 
of  mammary  cancers  a  short  period  before.  He  advocated,  in  1895,  an  opera- 
tion which  he  had  developed  upon  the  cadaver,  and  which  consisted  in  the 
removal  of  the  pelvic  lymph  nodes  together  with  the  parametria  and  uterus. 
(Fig.  252.)  About  the  same  time  similar  operations  were  proposed  and  carried 
out  independently  by  Clark  and  Rumpf.    Following  their  lead,  others,  as  Samp- 
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son,  have  developed  operations  wliich  are  still  more  radical,— operations  which 
demand  the  extirpation  of  all  cancerous  tissue  even  though  it  requii-es  the  resec- 
tion of  the  ureters  or  bladder.  The  majority  of  these  operators  claim  that  such 
extensive  procedures  can  be  best  effected  through  the  abdominal  incision.  Schu- 
chardt  and  Schauta,  on  the  other  hand,  have  developed  a  vaginal  operation  of 
such  a  character  that  extensive  removal  of  the  parametria  may  he  performed  by 
the  aid  of  paravaginal  incisions.  These  extensive  operations  have  been  adopted 
slowly  and  have  been  popularized  largely  tlirough  the  efforts  of  Wertheim, 
The  development  of  the  radical  operation  has  advanced  in  consequence  of  a 
painstaking  stud}'  of  the  method  of  growth  of  uterine  cancers,  as  well  as  from 
a  careful  consideration  of  the  results  following  ordinary  hysterectomy.  Not 
only  are  the  latter  results  so  bad  that  nearly  all  agree  that  other  measures  should 
be  attempted,  but  it  has  been  shown  that  the  simple  hysterectomy  affords 
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Fig.  25.3. — Section  of  Parametrium:  twice  magnified.  (From  Sampson,  in  Johns  Hopkins.  Hos- 
pital Bulletin,  Vol.  1.3.  1902.)  <i,  a'.  Outer  border  of  the  growth;  b,  b',  outer  border  of  the  cervix;  e, 
cross-section  of  a  double  ureter;  c  and  d,  small  lymph  nodes,  which  were  involved  in  the  specimen. 

hope  of  cure  in  only  a  .small  percentage  of  cases.  Laboratoiy  workers  have 
shown  the  uncertainty  of  clinical  determinations;  they  found,  for  example, 
that  a  soft  parametrium  may  ])e  cancerous,  and  that  carcinomatous  lymph 
nodes  may  be  of  normal  size.  It  has  been  shown  that  the  growth  has  extended 
beyond  the  uterus  in  60  per  cent  of  cases  deemed  operable,  and  that  the  actual 
condition  of  affairs  cannot  be  determined  by  clinical  methods.  Thus,  Wertheim. 
in  1907,  states  that,  in  22.5  per  cent  of  his  cases,  the  parametria  were  soft  and 
distensible,  yet  were  found  on  microscopical  examination  to  be  the  seat  of 
cancerous  dej^osits,  while  carcinoma  could  not  be  demonstrated  in  14  per  cent 
of  parametria  which  were  thickened  and  infiltrated.  (Fig.  253.)  The  parametria 
and  lymph  nodes  were  both  involved  in  20  per  cent  of  his  cases.  Kundi*at,  in 
1903,  found  that  the  j^arametria  were  free,  but  that  the  l}Tiiph  nodes  were  in- 
volved in  10  per  cent  of  his  80  cases.  Cancer  existed  in  the  parametria  without 
lymph-node  iuvolvcnunt  in  27.5  ])er  cent  of  cases.  Kermauner  and  Lameris 
found  that  the  parametria  were  carcinomatous  in  72  per  cent  of  von  Rosthorn's 
33  cases.     Schauta,  in  96  cases,  found  one  or  both  parametria  invaded  in  66.7  per 
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cent  of  the  cases.  Cullen  states  that,  in  nearly  every  case  of  adenocarcinoma 
in  Kelly's  clinic,  the  disease  had  invaded  the  broad  ligament.  Kroemer  proved 
the  existence  of  carcinomatous  infiltration  of  the  parametria  in  all  of  his  cases. 
This  indicates  the  futility  of  operations  limited  to  the  removal  of  the  uterus. 

All  agree  that  all  possible  tissue  in  the  neighborhood  of  the  tumor  should 
be  removed.  The  necessity  of  excising  the  upper  vagina  is  demonstrated  by  the 
fact  that  four-fifths  of  the  recurrences  foU owing  ordinary  hysterectomy  have  been 
observed  in  the  vaginal  scar.  Brunet  found  metastases  to  the  upper  vagina  in 
42.6  per  cent  of  47  of  Mackenrodt's  cases.  The  parametria  are  so  commonly 
involved  that  all  unite  in  the  belief  that  an  operation  cannot  be  termed  radical 
unless  the  uterus,  parametria,  and  upper  vagina  are  removed.  The  discussion 
has  become  narrowed  to  the  question  of  the  removal  of  the  lymph  nodes. 

The  Question  of  the  Removal  of  the  Pelvic  Lymph  Nodes. 

Theoretically  the  operation  should  include  the  systematic  resection  of  the 
entire  cancerous  area  in  one  piece  from  above  down.  Lymph  nodes  which  are 
cancerous  are  as  dangerous  as  the  original  tumor;  the  nodes  are  involved  in 
from  thirty  to  fifty  per  cent  of  early  cases ;  and  there  is  no  clinical  method  of 
determining  when  they  are  involved.  The  results  of  the  modern  radical  operation 
indicate,  however,  that  late  cancers  cannot  be  cured,  no  matter  what  ty])e  of 
operation  is  performed.  It  is  natural  therefore  that  there  should  l^e  much  dis- 
cussion as  to  the  value  of  the  removal  of  the  lymph  nodes. 

The  general  impression  prevails  that  the  disease  is  hopeless  when  the  lymph 
nodes  are  found,  at  the  time  of  the  operation,  to  be  involved;  and,  although 
this  is  true  for  the  great  mass  of  cases,  yet  there  are  undoubted  instances  in 
which  the  patient  has  survived  the  five-year  period  after  removal  of  carcinoma- 
tous lymph  nodes.  As  has  already  been  indicated,  no  cases  can  be  admitted 
as  e\idence  unless  the  lymph  nodes  have  been  examined  microscopically  in 
complete  serial  sections.  The  enormous  labor  which  this  work  entails  has 
confined  the  investigations  of  cancer  of  the  uterus  to  a  comparatively  few 
of  the  larger  clinics.  Many  investigators — for  example,  Olshausen,  Hofmeier, 
Staude,  Ott,  Richelot,  and  others — claim  that  it  is  impossible  to  remove  all  the 
lymi)h  nodes  at  the  operation,  and  that  the  result  of  post-mortem  records  in 
general  have  shown  that,  whenever  carcinomatous  lymph  nodes  were  removed 
during  operation,  others  were  overlooked.  Staude  states  that  the  lymphatics 
can  be  removed  from  the  cadaver  by  the  method  advised  by  Reiser,  but  that 
it  is  not  available  for  living  subjects.  Staude,  moreover,  claims  that  the  find- 
ings in  four  post-mortem  cases  following  operation  showed  that  resection  of  a 
portion  of  the  radix  mesenterii  would  have  been  necessary  to  remove  one  car- 
cinomatous lymph  node.  It  is  also  claimed  that,  just  behind  the  hypogastric 
artery,  there  is  a  small  node  which  is  always  found  post  mortem,  but  cannot  be 
detected  at  operation  on  account  of  its  position. 

Schauta's  investigations  have  been  quoted  by  maii}^  who  are  opposed  to 
the  removal  of  the  lymph  nodes.     This  observer  collected  the  nodes  from  60 
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post-mortem  cases.  They  numbered  1,182,  and  they  were  cut  into  160,000  sec- 
tions. Schauta  cU\dded  this  material,  for  purposes  of  study,  into  two  groups — 
those  which  were  accessible  at  the  operation  and  those  which  were  not.  The 
iliac  and  sacral  lymph  nodes  were  considered  accessible,  while  the  lumbar, 
coeliac,  and  superficial  and  deep  inguinal  lymph  nodes  were  classed  as  inaccessible. 
Both  divisions  were  found  involved  in  35  per  cent  of  cases.  In  another  8.3 
per  cent  there  was  involvement  of  the  inaccessible  lymph  nodes  without  in- 
volvement of  the  accessible  group,  so  that  removal  of  the  accessible  nodes  would 
have  been  valueless  in  43.3  per  cent  of  the  cases,  because  the  other  set  was  also 
involved.  In  another  43.3  per  cent  of  cases  both  sets  were  free,  and  in  13.3  per 
cent  the  accessible  nodes  were  involved  without  affection  of  the  inaccessible 
group.  Schauta  concludes,  therefore,  that  only  in  the  13.3  per  cent  would 
removal  of  the  nodes  have  been  indicated,  because  in  43.5  per  cent  it  would  have 
been  unnecessary,  and  in  another  43.5  per  cent  useless. 

Yet  there  were  many  defects  in  Schauta's  deductions,  as  both  Baisch  and 
Wertheim  have  shown.  First,  as  regards  the  60  cases,  50  of  the  number  were  in- 
operable and  subsec|uently  died  from  the  carcinoma.  These  should  be  ruled  out 
of  the  discussion,  because,  in  the  consideration  of  the  value  of  operations,  oper- 
able cases  alone  should  be  studied.  There  remain,  therefore,  ten  operable  cases 
for  consideration.  Of  these,  eight  had  no  involvement  of  the  lymph  nodes, 
while,  in  the  other  two,  both  sets  of  nodes  (the  accessible  and  the  inaccessible) 
were  involved.  Two  cases,  says  Baisch,  are  entirely  too  few  to  serve  as  the 
basis  of  the  serious  conclusion  that,  when  the  lower  lymph  nodes  are  involved, 
the  upper  set  must  also  be  affected.  Nor  does  it  agree  with  the  findings  of 
others.  Baisch,  in  52  cases  of  cervical  carcinoma  investigated  by  him,  was 
not  able  to  find  a  single  instance  of  involvement  of  both  the  lower  and  the  upper 
set  of  lymph  nodes ;  nor  did  Winter  in  45  cases,  nor  Oehlecker  in  7,  save  in  cancers 
of  the  corpus.  This  leads  Baisch  to  conclude  that  Schauta's  series  included 
carcinoma  of  the  corpus,  which  cannot  be  considered  with  cancers  of  the  cer^dx. 
Schauta,  in  his  report,  does  not  mention  the  site  of  the  tumors.  Objection  is 
taken,  moreover,  to  the  classification  of  accessible  and  inaccessible  lymph  nodes, 
according  to  which  classification  the  latter  include  the  lumbar,  cceliac,  and  in- 
guinal lymph  nodes.  The  lumbar  nodes  were  found  involved  in  9  per  cent  of 
von  Rosthorn's  cases,  and  were  removed  by  that  surgeon  as  well  as  by 
Jonnesco.  The  lumbar  and  inguinal  nodes  are  removed  by  the  methods 
of  Mackem-odt,  Sampson,  Amann,  Strauch,  Ki'oenig,  and  Doederlein.  It 
appears,  therefore,  that  Schauta's  investigations  do  not  support  the  conclu- 
sion that  it  is  useless  to  remove  the  nodes,  but  they  are  of  great  interest 
only  in  showing  that  43.5  per  cent  of  his  cases  were  without  involvement  of 
either  set  of  nodes. 

It  has  been  claimed  that  the  lymph  channels  should  be  removed  with  the 
nodes,  or  else  the  infected  lymph  vessels  will  give  rise  to  reciurences.  This 
does  not  admit  of  debate  on  theoretical  grounds.  It  is  undoubtedly  true  that, 
if  the  lymphatics  are  filletl  with  cancer  cells,  any  operation  is  valueless;  yet  it 
would  appear  that  this  condition  rarely  exists  in  cases  which  are  deemed  operable. 
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There  is  every  indication  for  the  behef  that  when  cancer  first  invades  the  lym- 
phatics, the  growth  extends  in  these  channels  as  solid  columns  only  for  a  short 
distance;  and  that  the  nodes  become  involved  by  the  arrest,  in  them,  of  small 
groups  of  cancerous  cells,  which  have  been  detached  from  the  carcinomatous 
columns,  and  have  been  carried  along  the  lymphatic  cun-ent  until  they  have 
been  arrested  by  the  constricted  lumen  in  the  nodes.  This  is  strongly  suggested 
by  the  work  of  Sampson,  who  in  his  carefully  studied  cases  found  cancer  cells 
in  the  lymph  channels  in  but  a  single  instance,  and  these  he  interpreted  as  a 
backing  up  from  an  adjacent  lymph  node  which  was  the  seat  of  cancerous  in- 
filtration. Cancer  cells  in  lymph  tracts  have  also  been  found  by  Kermauner, 
Lameris  and  "\^eit,  Schauta,  and  others.  The  routine  removal  of  the  nodes  is 
a  most  formidable  part  of  the  operation,  as  is  evinced  by  the  fact  that  two  of 
Reis'  cases  collapsed  on  the  table  before  the  dissection  had  proceeded  as  far  as 
the  uterus.  A  large  part  of  the  difficulty  is  due  to  the  fact  that  the  nodes  may 
be  so  adherent  to  the  vessels  on  which  they  normally  lie  that  a  vein  may  be  torn 
tlu'ough  in  the  efforts  to  remove  them.  There  are  se^Tral  reported  cases  in 
which  this  accident  has  occm-red,  and  in  one  of  these  it  was  apparently  the  cause 
of  the  fatality.  Kuestner  reports  that  the  adhesions  were  so  firm  in  some  of 
his  cases  that  extirpation  could  not  be  accomplished,  or,  when  attempted,  was 
done  but  imperfectly. 

Within  the  last  few  years  many  of  the  former  advocates  of  the  removal  of 
the  lymph  nodes  as  a  routine  procedure  have  abandoned  this  feature,  and  now 
perform  only  an  extensive  local  operation  even  in  early  cases.  It  need  not  be 
said  that,  if  the  extensive  operation  were  unattended  with  danger,  all  would 
advocate  the  advanced  radical  operation  with  the  removal  of  the  entii'e  lymph 
tract.  Yet  it  appears  that  the  dangers  are  in  direct  proportion  to  the  extent 
of  the  operation  and  the  dexterity  and  celerity  with  which  it  is  performed. 
Those  who  have  abandoned  the  routine  removal  of  the  lymphatics  claim  that, 
in  the  great  majority  of  eases,  the  disease  is  local  and  spreads  by  extension  rather 
than  by  metastasis;  that,  on  the  average,  only  one-third  of  operable  cases 
present  lymph-node  involvement,  most  of  which  cannot  be  benefited  by  any 
form  of  operation.  Thus,  Clark  states  that  as  yet  no  operation  has  saved  50 
per  cent  of  the  cases;  that,  of  Wertheim's  operable  cases,  59  per  cent  showed  no 
lymph-node  metastases;  and  that,  even  in  the  far  advanced  cases  of  Schauta, 
43  per  cent  were  free  from  l}'mphatic  involvement,  while  of  the  remainder  which 
were  involved  onl}'  13  per  cent  could  have  had  their  chance  of  a  cure  enhanced 
by  this  more  radical  procedure,  which  would  have  been  more  than  offset  by  the 
greater  immediate  mortality.  Others,  as  Gellhorn,  claim  that  to  remove  the 
lymph  nodes  as  a  routine  will  benefit  but  few  and  will  subject  the  remaining 
two-thirds  to  an  unnecessary  operation  which  carries,  a  high  mortality  and  an 
enormous  morbidity.  At  the  same  time  we  are  obliged  to  consider  the  other 
side,  for,  unfortunately,  the  case  is  not  so  simple  as  claimed  by  the  opponents 
of  this  step  of  the  operation.  The  advocates  of  the  removal  of  the  lyniph  nodes 
call  attention  to  the  known  fact  that  cancer  always  kills  unless  removed,  and 
that,  the  more  the  disease  is  followed  along  its  irregular  course,  the  greater  is 
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the  chance  of  cm*e.  They  show  that  from  30  to  50  per  cent  of  cases  present  lymph- 
node  involvement,  but  that  as  yet  we  have  no  clinical  method  of  determininfr 
which  cases  are  so  affected,  as  from  10  to  20  per  cent  of  the  collected  early  cases 
show  that  the  nodes  are  involved  while  the  parametria  are  yet  free,  and  that 
50  per  cent  of  cases  with  involved  parametria  also  have  involved  lymph  nodes. 
There  is  also  reason  to  believe  that,  with  the  acquirement  of  more  perfect  tech- 
nir|ue,  the  immediate  mortality  of  the  operation  can  be  reduced  somewhat. 
It  is  worth  wliile,  saj^s  Ries,  to  risk  a  serious  operation  when  the  alternative 
is  a  lingering,  painful,  and  disgusting  disease,  the  best  feature  of  which  is  the 
semi-idiocy  of  the  morphine-benumbed  bearer  of  the  disease.  Ries'  results  bear 
out  this  statement,  as  four  of  his  six  cases  wliich  presented  involved  lymph 
nodes,  survived  for  a  greater  period  than  five  years,  as  have  thi'ee  of  the  foui* 
eases  operated  upon  by  Wertheim  when  he  performed  ablation. 

The  value  of  the  routine  removal  of  the  lymph  nodes  cannot  be  decided  at 
the  present  time.  The  radical  operation  is  yet  new,  and  has  enjoyed  vogue 
only  since  1903.  The  character  of  the  operation,  moreover,  has  been  constantly 
changing  and  we  are  not  yet  in  possession  of  results  necessary  for  the  determina- 
tion of  the  value  of  this  procedure.  The  results  obtained  up  to  the  present  time 
contain  variations  which  must  be  interpreted  cautiously,  as  the  individual  char- 
acter of  the  surgeon  strongly  influences  his  statistics.  Some  make  a  selection  of 
cases,  while  others  seek  to  operate  upon  all.  All  surgeons  are  not  of  equal  dex- 
terity and  ability,  nor  do  the}^  follow  their  cases  with  equal  precision.  Moreover, 
the  character  of  the  material  is  constantly  changing.  Thanks  to  the  methodical 
agitation  of  the  cancer  problem  in  Germany,  many  clinics  are  receiving  large 
numbers  of  early  cases,  which  in  this  country  are  almost  unheard-of  rarities. 
For  these  reasons  larger  completed  series,  grouped  according  to  recent  classifica- 
tion, are  necessary  before  this  weighty  question  can  be  decided.  Large  series 
from  a  few  men  will  be  vastly  more  helpful  in  throwing  light  upon  this  subject 
than  smaller  series  from  many  observers.  Yet  even  at  the  present  time  the 
results  following  radical  operations  are  indicating  that  late  recurrences  after 
extensive  operation  will  be  in  the  lymph  nodes.  At  present  the  majority  of 
patients  affected  with  cancer  of  the  uterus  die  from  local  recmTence  before  the 
involvement  of  the  lymph  nodes  has  become  paramount.  With  extensive  local 
removal  of  the  diseased  areas  we  shall  have  the  opportunity'  of  studying  the 
habits  of  growth  in  the  lymph  nodes,  of  which  facts  we  are  at  present  in  ignor- 
ance. There  are  cases  in  the  recent  literature  which  suggest  that  we  may  be 
forced  to  revise  our  former  conceptions  of  the  manner  in  which  uterine  cancers 
grow,  as  these  reports  indicate  that  carcinoma  may  remain  latent  in  the  lymph 
nodes  for  several  years; — witness  the  case  of  Ries,  in  which  the  inguinal  lymph 
nodes  became  involved  iiine  years  after  his  radical  operation,  and  the  ob- 
servations of  Mackenrodt  to  the  effect  that  recurrences,  more  than  three  years 
after  his  operation  of  igni-extirpation,  took  place  almost  invariably  in  the  lymph- 
nodes. 


SURGERY  OF  THE   UTERUS  AND   ITS   LIGAMENTS.         619 

Operations  for  Cervical  Cancer. 

As  we  have  already  indicated,  the  Hmit  of  practical  surgical  interference 
has  been  attained  in  the  most  radical  of  the  abdominal  operations,  and  it  is 
universally  believed  that  the  hope  of  ultimate  cure  lies  only  in.  the  e7nploijment 
of  extensive  operations  in  early  groivths.  Von  Rosthorn  voices  the  general 
view  that  radical  operations  should  be  attempted  only  in  favorable  cases.  It 
is  most  unfortunate  that  the  terms  "parametrial  infiltration,"  "lymph-node 
involvement,"  and  "cancerous  cachexia"  are  still  included  under  the  headings 
of  symptoms  of  carcinoma.  These  are  but  terminal  symptoms  in  the  great 
mass  of  cases,  and  indicate  that  the  chance  of  radical  removal  has  been  lost. 
The  fundamental  principle  of  the  surgical  treatment  of  cancer  of  the  cervix, 
like  that  of  the  breast,  is  block  excision  of  the  entire  cancer  field,  in  one  piece, 
including  the  area  of  lymphatic  distribution  and  drainage.  The  knife  must 
never  touch  the  cancerous  tissue  in  an  operation  that  is  designed  as  radical. 
The  exceptions  in  which  an  apparent  cure  has  followed  an  incomplete  operation 
must  be  disregarded.  The  only  discussion  that  exists  in  regard  to  the  surgical 
treatment  of  operative  cases  of  cervical  cancer  relates  to  the  ciuestion  whether 
the  routine  removal  of  the  lymph  nodes  should  be  attempted  in  all  cases,  and 
this  discussion  continues  only  on  account  of  the  high  mortality  that  attends 
its  accomplishment.  All  agree  that  the  parametria,  uterus,  and  upper  vagina 
should  be  removed  in  one  piece.  Yet  there  are  certain  cautions  which  should 
be  insisted  upon  in  any  work  of  this  character,  and  chief  of  these  is  the  teaching 
that  these  extensive  operations  should  be  relegated  only  to  men  well  and  thor- 
oughly trained  in  abdominal  surgery.  Even  in  the  hands  of  those  who  have 
developed  their  technique  upon  the  cadaver  as  well  as  from  many  living  cases, 
the  extensive  operations  are  as  difficult  as  any  that  exist  in  surgery,  and  may 
require,  on  the  average,  upward  of  two  hours  for  their  accomplishment. 

Aids  to  Good  Results. — Although  the  value  of  all  the  difi'erent  points  in  treat- 
ment has  not  been  definitely  settled,  there  are  many  concerning  which  there  can 
be  no  doubt.  First  of  all,  care  should  1)0  taken  in  the  general  preparation  of 
the  patient.  Whenever  possible,  the  general  condition  should  be  improved, 
and  tonics,  mild  stimulants,  and  nourishing  food  are  of  undoubted  value.  Nor 
should  the  patient's  strength  be  exhausted  by  violent  purging  immediately 
before  the  operation. 

The  limitation  of  the  quantity  of  the  general  antesthetic  administered  is 
most  important,  and  all  preliminary  preparations  should  be  performed  without 
its  aid.  Whiffs  of  nitrous  oxide  should  be  employed  during  the  preliminary 
curettage,  although  several  continental  observers  advocate  spinal  aniesthesia 
obtained  by  the  injection  of  stovaine.  Indeed,  some  have  performed  the  entire 
operation  under  such  anaesthesia — among  others,  Yeit,  who  used  chloroform 
as  an  adjuvant  in  only  five  of  nineteen  cases.  Still  others  have  advocated  the 
use  of  scopolamine-morphine,  or  have  operated  with  nitrous  oxide  and  oxygen. 

There  is  little  doubt  but  that  infection  has  caused  the  majority  of  deaths 
following  radical  operations.     Cer\dcal  cancers  are  often  ulcerated,   and  are, 
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it  would  appear,  commonly  the  habitat  of  pyogenic  organisms.  Preliminary 
disinfection,  therefore,  is  most  important.  ]\Iackem'odt's  method  has  been 
followed  by  good  results.  Following  the  curettage,  which  is  done  without  a 
general  anaesthetic,  the  crater  and  the  upper  portion  of  the  vagina  are  packed 
with  tampons  w^rung  out  of  ten-per-cent  commercial  formalin.  Vaseline  is 
smeared  thickly  o\'er  the  \'uh'a  and  the  perineum  and  the  inner  sm'face  of  the 
tliighs  to  prevent  the  irritation  which  would  result  unless  these  sm-faces  were 
protected.  The  tampon  is  allowed  to  remain  for  from  twelve  to  fifteen  hours 
and  is  removed  directly  before  the  operation.  Mackenrodt  states  that  only  for 
a  few  hours  is  there  pain  from  this  procedm-e,  and  that  the  vagina  and  carcinoma- 
tous cavity  are  rendered  of  leathery  consistency,  while  an  oedematous  condition 
results  in  the  pehic  connective  tissue.  He  states  that  this  is  of  value  from  three 
standpoints:  disinfection,  a  lessened  chance  of  tearing  through  into  the  crater, 
and  greater  ease  in  separating  the  connective  tissues  of  the  pehds.  The  tampons 
should  not,  however,  be  left  in  for  more  than  fifteen  hom*s,  as  otherwise  a  harden- 
ing of  the  pelvic  connective  tissue  ensues,  which  alteration  constitutes  a  serious 
hinch-ance  to  the  operation.  Necrosis  of  the  bladder,  the  ureters,  and  the  rec- 
tum may  also  subsequently  result.  Consequently,  the  tampons  should  never 
be  applied  until  the  exact  time  of  the  operation  is  positively  determined.  Im- 
mediately before  the  operation  Mackem'odt  irrigates  the  vagina  and  then  packs 
with  bichloride  gauze.  Seeligman  also  recommends  preparatory  treatment 
by  curettage,  followed  by  a  formalin  (five  per  cent)  tamponade  of  the  vagina 
and  the  cancerous  crater.  Immediately  before  the  operation,  the  tampon 
is  withdrawn  and  the  vagina  and  cavity  are  thoroughly  cleansed  with  a  solution 
of  sublimate.  At  a  meeting  of  the  Berlin  (lyna'cological  Society,  on  the  13th 
of  November,  1908,  Mackem-odt  announced  that  he  had  abandoned  his  prelim- 
inary treatment  wdth  formalin  on  account  of  the  uncertainty  of  the  method,  in 
that  the  extent  of  sliiinkage  of  the  tissues  could  not  be  controlled  and  that  the 
procedure  led  quite  often  to  necrosis.  His  views  were  sharetl  by  the  others  who 
participated  in  the  discussion.  Mackem-odt  now  employs  tampons  of  sublimate 
after  the  curettage.  These  he  uses  for  several  da3^s,  and  on  the  day  before  the 
operation  he  inserts  a  tampon  wrung  from  tincture  of  iodine  and  applied  under 
the  guidance  of  the  eye  to  the  affected  area.  This  use  of  iodine  is  endorsed  by 
several  authorities,  among  others  by  Broese  and  Strassmann.  ^^eit  elsewhere 
recommends  washing  out  with  alcohol. 

Zweifel  has  been  so  impressed  with  the  frequency  of  fatal  infectious  processes 
following  radical  operations  that  he  has  described,  for  the  radical  extirpation 
of  the  carcinomatous  uterus,  a  technique  which  is  designed  to  restrict  the  chance 
of  ))eritonitis.  This  was  reported  to  the  Gynecological  Society  of  Leipsic  on 
June  21st,  1909,  and  published  on  August  7th,  of  the  same  year.  This  operation, 
however,  with  the  exception  of  a  few  details  in  the  technique,  is  identical,  at 
least  in  its  salient  featm-es,  with  the  operation  described  by  Werder  eleven 
years  earlier  (March,  1898).  Zweifel  was  led  to  the  adoption  of  this  technique 
by  a  study  of  his  cases,  which  showed  that  19  of  the  47  deaths  in  his  clinic  ascribed 
to  the  radical  operation  were  caused  by  peritonitis.     In  21  cases  of  radical 
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operation  with  the  Mackeiirotlt-Ainaiiii  incision  there  were  5  deaths,  3  of  which 
were  ckie  to  peritonitis. 

Many  observers  have  used  antistreptococcus  serum  as  a  preventive  measure, 
on  the  assumption  that  old  cancerous  processes  are  commonly  infected  with 
streptococci.  The  limitations  of  this  measure  are  apparent  to  most  readers, 
and  the  treatment  is  not  commended  unless  the  serum  is  prepared  with  cultures 
of  streptococci  taken  from  the  cancer  to  be  operated.  Hannes  and  others  have 
followed  the  lead  of  Hofbauer  and  have  used  nuclein  for  the  purpose  of  exciting 
hyperleucocytosis,  and  thus  raise  the  resistance  of  the  individual  before  operation. 
It  must  be  remarked,  however,  that  it  is  a  debatable  question  whether  the  re- 
sistance can  be  increased  l)y  the  production  of  an  artificial  leucocytosis.  Others, 
as  Veit,  have  planned  their  technique  so  that  the  vagina  is  incised  at  the  very 
last  part  of  the  operation. 

During  the  operation  the  greatest  care  should  be  taken  to  prevent  collapse, 
and  not  only  should  the  administration  of  the  anaesthetic  be  curtailed  as  much 
as  possible,  but  bodily  heat  should  be  conserved  by  means  of  warm-water  bags, 
or,  better,  by  the  electrically-heated  operating  table.  Crile's  operating  suit, 
designed  to  maintain  the  blood-pressure,  is  of  undoubted  value.  No  more 
blood  should  be  lost  than  is  absolutely  necessary,  and,  wherever  possible,  the 
vessels  should  be  doubly  ligated  and  cut  between.  Especially  are  methods 
advocated  which,  like  Bumm's,  expose  the  vascular  areas  before  attempt  is 
made  at  removal. 

Many  of  the  sequehie  of  the  operation  have  resulted  from  injury  to  the  ureters, 
and  the  question  naturally  arises  what  should  be  done  with  ureters  that  are 
embedded  in  cancerous  parametria.  Many  workers  have  shown  that  the  ureters 
ai-e  nearly  always  involved  in  such  cases,  contrary  to  the  older  view  that  these 
structiu-es  long  resist  invasion.  Sampson  formerly  advocated  resection  of  the 
ureters  at  a  safe  limit  from  the  cancerous  mass,  and  an  immediate  transplanta- 
tion into  the  bladder.  (Fig.  251.)  The  ureters  were  stripped  from  then-  bed 
with,  as  he  subsequently  showed,  the  resultant  impairment  of  their  circulation 
tlu-ough  injury  to  the  peri-ureteral  plexus.  Necrosis,  therefore,  commonly 
ensued,  and,  in  the  cases  which  escaped  this  complication,  there  resulted  an 
upward  extension  of  a  secondary  cystitis.  He  therefore  concludes  that  the 
integrity  of  the  circulation  of  the  ureters  should  be  preserved,  and  that  these 
structures  should  be  handled  as  little  as  possible.  Nor  are  the  results  shown 
by  Sellheim  and  others,  who  subsequently  investigated  this  subject,  more 
gratifying.  Retm-n  of  the  growth  is  common,  with  resultant  stenosis  in 
many  of  the  cases  wliich  sm-vive  the  immediate  operation  and  sequela^,  and 
we  must  regard  the  prognosis  of  cases  presenting  involvement  of  the  m-eters, 
as  very  grave.  In  general,  the  resection  and  transplantation  of  the  ureters  has 
not  been  widely  adopted,  and  it  is  agreed  that  it  is  advisable  to  make  a  vesico- 
vaginal fistula  in  the  cases  wliich  have  been  so  treated  in  order  to  control  the 
cystitis  which  almost  invariably  supervenes.  Better  results  have  been  ob- 
tained in  those  cases  in  which  a  diseased  area  has  been  resected  in  the 
bladder  wall,  and  many,  as  Koblanc,  believe  that  this  should  always  be  done, 
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even  though  the  carcinoma  cannot  be  entu-ely  removed  from  other  parts. 
These  men  state  that  the  bladder  is  frequently  affected  in  comparison  with 
the  ureters,  and  that  the  latter  should  never  be  resected  until  it  appears 
that  all  of  the  carcinomatous  tissue  can  be  removed.  A  review  of  the  litera- 
ture of  the  present  time  indicates  that  practically  all  agree  that,  when  the 
disease  has  extended  so  far  as  to  require  such  procedure  in  order  to  remove 
evident  carcinoma,  there  is  little,  if  any,  likelihood  of  an  eventual  cure. 

Radical  Abdominal  Operations. 

At  the  present  time  the  radical  operations  show  two  tendencies,  one  for  the  re- 
striction of  surgical  nieasures  to  the  removal  of  the  uterus,  adnexa,  parametrium, 
and  upper  vagina,  and  the  other  for  the  extension  of  such  measures  to  a  com- 
plete removal  of  all  tissue  in  the  pelvis  which  may  be  involved  in  the  growth  of 
the  disease.  Wertheim's  operation  is  the  standard  of  the  former  type,  while 
the  latter  may  be  represented  by  the  operations  of  Mackeiu'odt  and  Bumm. 

The  Wertheim  Radical  Operation. — The  Wertheim  operation  (Fig.  254) 
is  essentially  that  previously  described  by  Werder,  and  is  modified  from  the 
older  methods  of  Ries,  Strumpf,  and  Clark,  but  differs  from  them  in  that  the 
systematic  removal  of  the  lymph  nodes  in  one  piece  is  not  attempted.  The 
so-called  Wertheim  operation  enjoys  wide  usage  and  is  the  method  commonly 
advocated.     The  method  is  as  follows: — 

As  a  primary  step  the  uterus  is  curetted  and  the  cancerous  tissue  is  iDurned 
with  a  Pacquelin  cautery.  This  had  best  be  done  on  the  day  previous  to  the 
operation  and  under  nitrous-oxide  anaesthesia.  The  abdomen  is  now  carefully 
prepared  and  the  patient  placed  in  a  moderately  high  Trendelenburg  position. 
As  surgical  shock  is  a  common  sequel,  the  preservation  of  the  body  temperature 
is  important.  The  patient  should  rest  on  an  electrically-heated  pad,  or  at  least 
should  be  surrounded  by  warm-water  bottles  which  should  be  kept  warm  tlii'ough- 
out  the  operation.  The  abdominal  cavity  is  opened  in  the  median  line,  by  an 
incision  extending  between  the  symphysis  and  the  umbilicus.  Much  care  should 
be  taken  in  opening  the  peritoneum  in  such  a  manner  that  injury  cannot  result 
to  the  intestines  or  the  bladder.  The  best  possible  exposure  of  the  pelvis  is 
necessary,  and  the  abdominal  incision  should  be  carried  down  close  to  the  pubic 
bones,  as  the  last  half-inch  in  the  lower  angle  of  the  wound  gives  better  exposure 
than  does  a  much  greater  distance  at  the  upper  angle.  The  intestines  are  now 
moved  back  from  the  pelvis  and  held  in  position  in  the  abdomen  by  pads  wrung 
from  hot  saline  solution,  while  a  careful  examination  is  made  of  the  pelvic  viscera. 
Each  broad  ligament  should  be  grasped  between  the  thumb  and  finger  and  traced 
out  to  the  pelvic  wall  to  determine  whether  there  are  infiltration  and  induration 
of  tissue,  as  well  as  the  state  of  the  lymph  nodes.  Frequently  there  may  appear 
wedge-shaped  processes  extending  from  the  cervix  into  the  broad  ligament. 
These  processes  may  not  be  cancerous,  although  they  generally  are,  and  the 
operator  should  plan  to  give  them  the  widest  possible  berth.  The  lymph  nodes 
at  the  bifurcation  of  the  common  iliac  vessels  ai-e  now  palpated.     If  these  are 
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of  normal  size  they  can  be  palpated  only  with  difficulty.  The  utero-sacrai 
ligaments  are  next  traced  to  their  attachment  in  the  wings  of  the  sacrum. 
Sometimes  the  lymph  nodes  on  the  sacrum  are  enlarged,  while  those  of  the 
broad  ligament  are  not;  yet  one  must  constantly  keep  in  mind  that  microscopical 
examination  shows  that  all  enlarged  lymph  nodes  are  not  cancerous,  while  nodes 
of  normal  size  may  be.  If  it  appears,  however,  that  the  disease  has  spread  to 
such  an  extent  that  there  is  no  likelihood  of  complete  removal,  the  operation 
should  be  abandoned,  or  limited  to  an  ordinary  hysterectomy. 

The  fundus  of  the  uterus  is  now  grasped  by  a  heavy  tenaculum  and  is  drawn 
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Fig.  254. — W'ertheim  Radical  Operation.    The  ureter  and  the  great  vessels  are  seen  shining  through 
the  broad  ligament.     (From  Doederlein  luid  Kroenig,  "Operat.  Gynaekol.,"  Leipzig,  1905.) 

forcibly  upward  and  to  the  side  opposite  that  on  which  the  operation  is  to  begin. 
(Fig.  254.)  Wertheim  suggests  that  the  peritoneum  be  opened  at  a  point  cor- 
responding to  the  bifurcation  of  the  common  iliac  artery  and  that  the  incision 
be  continued  down  into  the  pelvis  to  the  point  where  the  ureters  pass  into  the 
broad  ligament.  (Fig.  255.)  By  making  the  peritoneum  tense  one  may  see  the 
ureters  beneath  it,  and  the  incision  should  be  carried  down  so  as  to  expose 
them.  On  account  of  the  danger  of  necrosis,  which  may,  as  shown  by  Fickel 
and  Sampson,  supervene  from  the  destruction  of  their  vascular  network,  these 
structures  should  not  be  isolated.  The  infundibulo-pelvic  vessels  are  now 
doubly  ligated  and  cut  between  the  ligatures.  Some  recommend  cutting  be- 
tween clamps,  but,  in  the  event  of  subsequent  hemorrhage  in  the  pelvis,  the 
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multiplicity  of  clamps  may  impede  the  ^^•ork.  and  be   the   source   of  serious 
embarrassment . 

The  round  ligaments  are  next  douljly  ligatetl  and  cut  an  inch  and  a  half  from 
the  uterine  cornua,  and  the  peritoneal  incision  is  continued  in  front  of  the  uterus, 
through  the  utero-vesical  reflection  as  far  as  the  opposite  side.  The  bladder 
is  then  separated  from  the  uterus  well  down  on  the  cervix  b}'  pressure  with  a 
gauze  sponge,  thus  opening  the  Inroad  ligament.     AVcrtheim  recommends  this 


Fio.  2.55. — Wertheim  Radical  Operation.    The  figure  shows  the  preparation  of  the  ureter. 
Doederlein  und  Kroenig.  "Operat.  Gynaekol.,"  Leipzig,  100.5.) 


(Prom 


procedure  as  the  second  sto})  in  the  operation,  3-et  it  appears  that  there  are  man}' 
points  of  advantage  if  it  is  done  in  the  manner  described.  The  uterus  is  now 
pulled  well  up  in  the  abdomen,  the  detachment  of  the  bladder  from  the  cervix 
is  completed,  and  the  dissection  is  carried  well  down  into  the  paravaginal  tissue. 
In  this  way  the  vagina  is  separated  from  its  fixed  points  and  appears  as  an 
isolated  sheath.  The  uterine  vessels  should  be  ligated  and  di^-ided  at  some 
distance  from  the  uterus.  They  can  easily  be  exjiosed  l)y  pushing  an  index 
finger  of  one  hand  tlirough  from  the  superior  siu-face  of  the  broad  ligament 
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down  along  the  ureter  and  toward  the  bladder.  When  the  finger  is  raised  these 
vessels  will  be  brought  to  view,  so  that  they  ma}-  be  divided  without  fear  of 
injuring  the  ureters.  The  bleeding  from  the  uterine  ends  of  the  vessels  can  be 
controlled  by  sutures. 

The  step  just  described  is  now  duplicated  on  the  opposite  side,  and  by  it 
the  chief  source  of  danger  from  hemorrhage  is  overcome.     There  may  result, 


n  llrrt., 


Fig.  256. — Wertheim  Radical  Operation.  The  bladder  has  been  freed  and  the  riglit  uterine  arter\- 
hgated.  The  right  ureter  is  seen  running  through  the  parametrium  into  the  elevated  portion  of  the 
bladder.     (From  Doederlein  und  Kroenig,  "Operat.  Gynaekol.,"  Leipzig,  1905.) 


however,  considerable  venous  hemorrhage  in  the  lowest  angles  of  the  wound. 
As  soon  as  the  vessels  are  divided  the  vesical  portion  of  each  ureter  becomes 
easily  accessible,  and  in  this  is  the  great  advantage  of  the  abdominal  route, 
as  in  this  way  the  ureters  can  be  freed  under  the  guidance  of  the  eye,  even  in 
cases  in  which  they  are  embedded  in  infiltrated  tissue.  (Fig.  256.)  In  the 
simpler  cases  they  may  be  separated  without  difficulty,  with  gauze  on  the  finger 
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or  by  blunt  dissection ;  and  the  bladder  is  also  separated  from  its  deepest  attach- 
ments to  the  cervix  and  vagina. 

The  rectum  is  now  separated  from  the  vagina  by  blunt  dissection  and  the 
parametrium  is  divided  as  closely  as  possible  to  the  pelvic  wall, — a  step  which 
may  be  effected  without  loss  of  blood  if  four  or  five  curved  forceps  are  applied 
to  the  tissue  before  the  incision.     (Fig.  257.)     The  uterus  is  now  sufficiently 


,      C<//luy'  ulcri 
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Fig.  257. — Wertheiiii  Radical  Operation.     The  uterus  hangs  suspended  only  by  the  vagina.   (From 
Doederlein  und  Kroenig,  "Operat.  Gynaekol.,"  Leipzig,  1905.) 


isolated  for  removal.  The  forceps  may  be  replaced  later  by  ligatures.  The 
whole  area  of  the  wound  is  now  sponged  dry  with  sterile  gauze,  and  all  bleed- 
ing points  are  examined  and  controlled.  The  uterus  is  again  pulled  upward 
and  forward  against  the  symphysis,  and  the  upper  vagina  is  clamped  off  by 
the  large  forceps,  bent  at  right  angles,  which  Wertheim  devised  for  this  purpose. 
While  these  are  being  applied  the  uterus  is  pulled  as  high  as  possible  in  the 
abdomen,  thus  bringing  a  considerable  i)ortion  of  the  vagina  into  view.     (Fig. 
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258.)  The  clamps  are  applied,  one  at  each  side,  so  that  they  overlap,  and  the 
vagina  is  quickly  burned  through  with  the  actual  cautery.  The  edges  of  the 
vagina  are  sutured  below  the  clamps  with  either  running  or  interrupted  catgut, 
there  being  left  in  the  centre  a  small  opening  tlu'ough  which  gauze  will  be  passed. 
Bleeding  from  the  paravaginal  tissue  is  also  controlled  by  suturing  the  angles 
of  the  vaginal  stimip.  If  tlie  patient  is  in  good  condition,  the  removal  of  the 
regional  lymph  nodes  may  now  be  attempted,  and  for  this  purpose  the  first 
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Fig.  258. — R,emoval  of  the  Carcinomatous  Uterus  after  the  Vagina  has  been  Clamped  off.     (From 
Doederlein  imd  Kroenig,  "Operat.  Gynaekol.,"  Leipzig,  1905.) 

incision  is  extended  upward.  The  great  iliac  vessels  are,  as  a  rule,  already 
bare.  If  they  are  not,  a  blunt  dissection  of  the  cellular  tissue  with  the 
finger  suffices  to  give  exposure.  All  lymph  nodes  between  the  bifurcation  of 
the  aorta  and  the  obturator  foramen  should  be  removed,  and  all  bleeding 
points  controlled.  The  removal  of  a  few  isolated  lymph  nodes  does  not 
render  the  operation  more  efficient.  The  wound  is  now  treated.  The  cavity 
created  by  the  removal  of  the  tumor  is  loosely  filled  with  gauze,  which  is 
attached  to  that   ])reviously  inserted  into  the  vagina.     The  peritoneal  flaps 
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are  then  approximated  in  a  careful  manner,  so  that  no  free  raw  edges  shall 
be  left  to  promote  adhesions. 

In  case  the  peritoneal  flaps  will  not  come  together,  the  sigmoid  flexm*e  may 
be  incorporated  between,  to  make  a  floor  of  serous  tissue.  The  abdominal 
wound  is  then  closed  in  layers,  or,  in  case  the  patient  is  in  bad  condition  as  a 
result  of  the  operation,  the  more  rapid  closure  with  interrupted  silkworm-gut 
sutures  may  be  employed,  after  the  edges  of  the  j^eritoneum  have  been  united 
1)V  means  of  u  continuous  catgut  suture.  If  the  patient  is  in  bad  condition 
submammary  normal  saline  transfusion  should  be  employed.  Post-operative 
nausea  ma}-  l)e  limited  by  giving  inhalations  of  ])ure  oxygen  before  the  patient 
has  returned  to  consciousness;  these  should  be  continued  for  at  least  twenty 
minutes. 

After-trcafnient. — The  after-treatment  differs  from  that  of  any  other  serious 
abdominal  operation  in  but  a  few  details,  chief  of  which  is  the  care  of  the  bladder. 
Fluid  b}'  mouth  should  jje  restricted  imtil  the  nausea  has  ceased,  and  liquid 
should  be  given  first  in  the  form  of  small  lumps  of  ice.  Murphy  proctoclj'sis 
should  be  resorted  to  immediately  on  the  return  of  the  patient  to  her  bed  and 
it  should  be  continued  for  from  forty-eight  to  seventy-two  hom's.  During  the 
first  twenty-four  hoims  the  patient  may  be  turned  upon  her  side,  and  it  is  no 
longer  considered  necessary  absolutely  to  restrict  her  movements.  The  diet 
should  l)e  limited  to  water  for  the  first  day,  after  which  the  white  of  an  egg,  or  a 
small  quantity  of  milk  diluted  with  lime  water,  may  be  given  frequently.  After 
the  bowels  have  been  opened  the  amount  of  nomisliment  should  be  increased 
to  a  light  diet  on  the  fifth  or  sixth  day.  Stimulation  should  not  be  employed 
as  a  routine  procedure,  but  should  be  resorted  to  only  when  specially  indicated. 
At  the  end  of  the  first  twenty-four  hours  a  small  quantity  of  the  gauze  should 
be  removed  from  the  vagina,  and  each  day  thereafter  as  much  as  10  or  12 
centimetres  should  be  withdrawn,  so  that  all  will  he  remo^'ed  at  the  end  of  five 
or  six  days. 

The  chief  complications  come  from  shock  and  urinary  disturbances.  Of 
the  latter,  cystitis  is  so  frequent  as  almost  to  be  the  rule;  and  therefore  Sampson 
and  others  have  suggested  the  establisliment  of  a  vesico- vaginal  fistula  as  a 
routine  procedure  after  every  radical  operation.  Others  still  merely  advise 
the  insertion  of  a  retention  catheter  through  which  the  bladder  is  irrigated  with 
boric  solutions  at  least  foiu-  times  each  day.  Urotropin  in  ten-grain  doses 
should  be  giA'en  four  times  daily,  if  the  stomach  permits.  If  there  is  any  sug- 
gestion of  the  presence  of  pus,  the  bladder  should  be  u'rigated  with  a  five-per- 
cent solution  of  argyrol  twice  daily.  In  case  this  does  not  control  the  cystitis, 
which  on  the  contrary  appears  to  be  spreading  u])ward,  a  ^'esico- vaginal  fistula 
should  be  made  without  further  delay.  \'esical  fistuke  frequently  arise  from 
some  local  injury,  but  as  a  rule  they  heal  spontaneously.  More  serious  are 
the  ureteral  fistula^,  which  were  formerly  believed  to  heal  spontaneously  only 
in  rare  cases.  It  is,  however,  good  treatment  to  give  these  latter  a  chance  to 
heal  spontaneously  before  one  resorts  to  operation.  Weibel,  in  1908,  emphasizes 
this  point  and  advocates  touching  them   systematically  with  a  caustic.     Fail- 
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ing  to  secure  closure,  the  majority  of  operators  in  this  country  make  an  at- 
tempt to  insert  the  ureter  into  the  bladder.  Wertheim  and  many  other 
continental  surgeons  formerly  favored  nephrectomy  unless  the  other  kidney 
had  been  found  diseased.  Before  resorting  to  this  operation  a  cystoscopic 
examination  should  be  made  to  determine  the  condition  of  the  bladder  and 
ureter. 

Weibel,  in  19()S,  re\dewed  Wertheim's  series  of  400  cases  of  radical  operation 
for  cancer  of  the  uterus,  with  a  view  of  ascertaining  the  facts  in  regard  to  the 
resulting  ureteral  injiu'ies.  He  found  that  injury  of  the  ureters  at  the  time 
of  the  operation  was  comparatively  infrequent,  and  that  it  occm-red  in  eleven 
cases — eight  in  the  first  two  huncb'ed  cases,  and  tliree  in  the  second  two  hundred. 
It  nearly  always  resulted  from  insufficient  exposure  of  the  ureter.  This  tube  was 
completely  severed  in  eight  cases,  cut  into  in  three,  and  ligated  in  one  instance. 
Immediate  implantation  into  the  bladder  was  done,  as  the  injury  was  always 
recognized  at  the  time,  and  healing  took  place  in  all  instances.  Ureteral  fistula 
developed  in  twenty-four  cases,  or  six  per  cent  of  the  total.  It  was  bilateral 
in  three  instances.  The  appearance  of  the  fistula  was  fairly  well  limited  between 
the  seventh  antl  eighteenth  days  following  the  operation.  In  the  great  majority 
of  instances — viz.,  seventy-five  per  cent — the  fistula  made  its  appearance  during 
the  second  week.  As  a  rule,  they  were  observed  only  in  difficult  cases,  although 
four  occurred  in  cases  in  which  the  parametrium  was  soft  and  not  infiltrated. 
In  eleven  other  cases  this  sequela  developed  as  a  result  of  the  separation  of  the 
ureters  from  densely  infiltrated  parametria,  although  the  separation  of  these 
tubes  from  their  bed  extended  only  a  short  distance.  The  nine  remaining 
cases  were  some  in  which  the  ureters  had  been  isolated  from  their  bed  throughout 
an  unusually  long  distance.  Only  one-third  of  the  fistulse  were  thought  by 
Weibel  to  have  resulted  from  the  isolation  of  the  ureters,  and  the  great  majority 
are  credited  to  cancerous  infiltration.  The  ultimate  fate  of  the  fistuUe  resultinc: 
from  necrosis  is  considered  in  two  di\'isions — one  comprising  the  cases  before 
1903,  and  the  other  those  after  that  year.  Before  this  period  there  were  eight 
cases,  of  which  two  healed  spontaneously  and  six  were  treated  by  nephrectomy 
with  favorable  results.  The  first  case  treated  by  nephi-ectomy  was  one  in 
which  the  fistula  developed  four  wrecks  after  the  operation,  while  in  the  latest 
case  the  lesion  developed  twelve  weeks  after  the  operation;  pyelonej^hritis 
was  present  in  the  majority  of  cases.  Since  April,  1903,  only  a  single  case 
has  been  treated  by  neplirectomy,  and  that  because  a  severe  pyelitis  had  ensued. 
Eleven  cases  were  followed  by  spontaneous  healing.  One  case  was  treated  by 
the  implantation  of  the  ureters  into  the  bladder.  This  was  a  case  which  pre- 
sented a  fistula  on  both  sides  immediately  following  the  cancer  operation,  and  at 
the  operation  for  implantation,  thi'ee  months  later,  one  of  the  fistulse  was  found 
to  be  closed.  This  woman  died  of  a  recurrence  six  months  after  the  radical 
operation.  One  other  patient  died  of  a  recmTcnce  before  the  fistula  closed,  and 
still  another  died  from  a  pyelonephritis.  A  nephi-ectomy  was  not  performed  in 
the  latter  case  because  it  was  thought  to  be  contra-indicated  by  a  bad  aortic 
insufficiency.  Of  the  total  thirteen  cases  in  which  the  fistula  healed  spontaneously 
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there  were  six  in  which  the  patient  succumbed  to  a  recurrence  of  the 
cancer.  The  other  cases  have  been  examined  to  ascertain  the  subsequent 
condition  of  the  patients,  and  it  has  been  shown  that  one  of  them  is  ahve 
and  has  had  no  recurrence  (i.e.,  for  five  years  after  the  operation);  that 
in  two  of  the  cases  the  patient  remained  free  from  a  recurrence  for  over  two 
years;  and  that  in  one  case  this  freedom  lasted  for  a  period  of  one  year.  In 
no  case  in  which  the  fistula  closed,  was  there  a  stricture  of  the  ureter.  The 
beginning  of  spontaneous  healing  was  apparent  in  one  case  as  early  as  two  weeks 
after  the  operation.  In  tlii-ee  other  cases  the  healing  began  during  the  first 
month,  in  five  within  the  second  month,  and  in  two  within  the  third  and  fourth 
months.  In  several  instances  an  apparent  closure  of  the  fistula  was  followed 
by  a  return,  although  some  of  the  mine  did  actually  reach  the  bladder.  Eventu- 
ally, however,  the  fistula  closed. 

The  Mackenrodt  Operation.^After  the  usual  vaginal  and  abdominal  pre- 
paration (vide  Aids  to  Good  Results,  page  619)  the  patient  is  placed  in  a  moder- 
ately liigh  Trendelenburg  position,  and  an  incision  long  enough  to'  secure  the 
maximum  exposm'e  is  made  into  the  abdominal  cavity.  Mackem-odt  utilizes 
a  horseshoe-shaped  incision,  made  as  follows ; — The  skin  is  put  upon  the  stretch 
transversely,  and  cut  thi-ough  down  to  the  fascia  of  the  recti,  the  incision  begin- 
ning two  fingers'  breadths  above  the  symphysis  and  continuing  upward  and 
outward,  in  a  du-ection  more  or  less  parallel  to  the  anterior  wall  of  the  pelvis, 
up  to  a  point  opposite  the  anterior  superior  spines.  Two  small  cutaneous  vessels 
will  be  severed,  but  they  bleed  slightly  and  will  not  require  sutures.  After 
the  fascia  of  the  rectus  has  been  di\'ided  along  a  line  corresponding  to  the 
skin  incision,  the  muscles  are  separated  in  the  mid-line  and  the  index  finger  is 
passed  tlu-ough  this  incision  in  such  a  manner  as  to  push  the  preperitoneal  fat 
and  i)eritoneum  to  one  side  and  downward,  thus  isolating  the  lower  portions  of 
the  recti  muscles.  These  muscles  are  now  divided  transversely  with  the  scissors 
upon  the  fingers.  The}'  should  be  severed  3  or  4  centimeters  above  their  in- 
sertions, so  that  there  may  remain  a  firm  stump  for  subsequent  closm-e.  The 
peritoneimi  with  the  epigastric  vessels  is  then  pressed  downward  and  out  of 
the  way,  and — with  the  scissors  still  upon  the  fingers — the  fascia  connecting 
the  recti  and  oblirjue  muscles,  as  well  as  the  inner  edges  of  the  latter  muscles, 
is  divided  throughout  the  course  of  the  skin  incision.  The  peritoneum  is  next 
divided  above  the  bladder,  along  the  line  of  the  skin  incision,  out  to,  but  not 
through,  the  epigastric  vessels.  Dming  tliis  step  great  care  must  be  taken  not 
to  injure  the  bladder,  which  may  be  loosened  from  beliind  the  symphysis  during 
the  prcAdous  manipulations.  If  the  upper  edge  of  the  organ  is  not  visible  it 
can  be  palpated  between  two  fingers.  The  tongue-shaped  flap  with  its  peritoneal 
lining  is  now  ])ressed  backward  and  clamped  to  the  peritoneum  of  the  upper 
portion  of  the  ])osterior  pelvic  wall,  thus  closing  the  abdomen  from  the  pehis. 
All  skin  smiaces  are  carefully  covered  with  sterile  towels. 

The  peritoneal  area  which  it  is  proposed  to  extirpate  is  now  outlined  in  suc- 
cessive stages.  "\Mien  completed  the  line  will  pass  from  between  the  bladder 
and  uterus,  outward  over  the  round  and  infundibulo-])ehic  ligaments,  along  the 
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outer  border  of  the  posterior  layer  of  the  broad  ligament  at  the  pelvic  wall,  and 
inward  across  the  rectum  at  the  level  at  which  the  peritoneum  of  Douglas' 
pouch  becomes  firmly  fixed  to  the  rectal  wall.  The  incision  first  extends  to 
the  right.  The  uterus  is  seized  with  a  tenaculum  and  retracted  to  the  left,  and 
the  peritoneum  between  the  bladder  and  uterus  is  incised  from  left  to  right. 
Clamps  are  then  applied  to  the  right  round  ligament  and  to  the  ovarian  vessels 
just  external  to  the  tube  and  ovary,  partially  as  retractors  but  also  to  prevent 
reflux  of  blood  from  the  uterus.  The  uterus  ha\dng  been  pulled  to  the  left 
and  posteriorly,  the  peritoneal  incision  is  carried  backward  over  the  round  and 
infundibulo-pelvic  ligaments,  isolating  the  ovarian  vessels,  which,  after  being 
securely  ligated  and  cut,  are  allowed  to  retract  under  the  peritoneum.  The 
left  round  ligament  is  also  ligated  and  severed,  thereby  rendering  the  separation 
of  the  peritoneum  between  the  bladder  and  uterus  more  easy  of  accomplishment. 
The  peritoneal  incision  is  next  continued  posteriorly,  and  that  portion  of  the 
membrane  which  is  to  cover  the  posterior  flap  of  the  broad  ligament  is  picked 
up  and  incised,  and  its  outer  margin  is  freed  by  blunt  dissection  with  the  scissors 
or  by  the  aid  of  small  gauze  tampons.  When  the  peritoneal  incision  nears  the 
rectum  great  care  must  be  taken  not  to  injure  the  ureter.  The  uterus  is  drawn 
forward  by  an  assistant,  while  the  operator  lifts  up  the  rectum  with  the  left 
hand  and  incises  the  posterior  portion  of  Douglas'  pouch  just  below  the  point 
at  which  it  is  firmly  fixed  to  the  rectum.  Mackenrodt  believes  that  the  ma- 
jority of  ureteral  injuries  occur  during  this  step,  and  that  this  occurrence  is  due 
to  the  fact  that  the  ureter  here  is  intimately  connected  with  the  peritoneum. 

When  the  right  side  of  the  peritoneal  incision  has  been  completely  outlined, 
and  the  peritoneum  external  to  the  cut  has  been  freed  from  the  underlying  broad 
ligament,  the  fat  and  connective  tissue  of.  the  latter  are  separated  from  the 
pelvic  wall.  This  cellular  tissue  is  not  frt-mly  fixed  to  the  pelvic  wall,  but  is 
held  in  contact  very  largely  by  the  peritoneal  investment.  It  is  bloodlessly 
separated  by  blunt  dissection  with  the  scissors,  or  by  stripping  it  down  with 
gauze  as  far  as  the  levator  fascia  and  the  origin  of  the  uterine  artery.  This  step 
is  facilitated  by  the  use  of  clamps  as  retractors,  some  being  attached  to  the 
distal  stump  of  the  round  ligament,  while  others  have  a  firm  hold  on  the  proximal 
portion  of  the  broad  ligament.  When  the  retractors  are  separated  the  large  bare 
blood-vessels  will  be  seen  on  the  side  of  the  pehdc  wall,  and  the  entire  contents 
of  the  lateral  pelvic  cavity  will  be  visible  between  the  common  iliac  vessels 
and  the  bladder.  The  adjacent  Ij^nph  nodes  are  also  exposed  by  this  procedui'e. 
(Fig.  259.) 

No  attempt  is  made  toward  the  isolation  of  the  ureters  until  the  opposite 
broad  ligament  has  been  freed  in  like  manner.  Consequently  the  above  steps 
are  repeated  on  the  left  side,  after  which  the  uterus  and  parametria  will  hang 
suspended  only  by  the  bladder,  vagina,  and  bases  of  the  broad  ligaments.  Up 
to  this  point  in  the  operation  neither  uterine  vessel  has  been  ligatured. 

The  uterine  arteries  arise  from  the  hypogastrics,  or  with  them  from  the 
anterior  trunk  of  the  internal  iliacs;  they  measure  from  6  to  8  centimetres 
in  length  from  their  origin  to  the  point  at  which  they  are  lost  in  the  uterine  wall. 


632 


AMERICAN  PRACTICE   OF  SURGERY. 


Theii'  outer  half  is  more  firmly  emiDedcled  in  the  parametrium  than  is  the  iiiner, 
which  is  only  looseh"  attached.  The  uterus  having  been  pulled  to  the  opposite 
side,  the  uterine  vessels  are  freed  by  blunt  dissection  near  their  point  of  origin, 
doubly  ligated,  and  then  severed  l^etween  the  ligatures  in  order  to  prevent  reflex 
bleeding. 

The  m'eters  also  are  rather  loosely  embedded  in  the  parametrium,  although 
they  are  firmly  attached  to  the  peritoneum  of  the  sides  of  the  pelvic  wall.  From 
the  point  at  wliich  they  cross  the  iliac  vessels  until  the}'  penetrate  the  para- 
metrium, they  are  connected  with  the  upper  lateral  wall  by  a  delicate  connective- 
tissue  membrane  wliich  is  practically  devoid  of  anastomosing  blood-vessels. 


Fig.  259. — The  Drawing  Sliows  Exposure  of  the  Vascular  Areas  and  L^reter  in  the  Mackenrodt 

Operation.     (Original.) 

Below  the  point  at  which  they  are  crossed  by  the  uteruie  arteries,  the  connective 
tissue  is  fau'l}^  dense.  By  separating  the  fibres  of  the  parametrium,  the  m-eter 
is  found  and  easily  removed  from  its  sheath  as  far  forward  as  the  anterior  part 
of  the  i)arametrium  and  beyond  the  crossing  point  of  the  arter3\  This  step  is 
now  duplicated  on  the  opposite  side.  Between  the  ureter  and  the  artery  there 
may  be  found  small  Ijniph  nodes  which  are  frequently  the  seat  of  carcmomatous 
involvement.  If  amputation  of  the  ureter  is  necessar}',  on  account  of  extension 
of  the  growth  to  the  sheath,  it  should  be  made  just  above  this  point.  The 
bladder  must  be  freed  from  its  supports  before  the  m-eter  can  be  separated  from 
its  intimate  connection  with  the  paracolpium  in  this  anterior  portion  of  its  bed. 
"NMien  the  tissues  are  not  infiltrated  with  the  carcinomatous  or  inflammatory 
products,  this  will  be  a  fau-ly  easy  thing  to  accomplish  in  the  midline  as  far  down 
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as  the  point  at  which  the  ureters  enter  the  bladder  wall.  At  this  point  the 
connection  between  the  bladder  and  the  vagina  is  very  close  and  firm. 

The  base  of  the  bladder  must  be  separated  most  carefully  from  its  bed  or 
injm-y  will  result  to  either  the  superior  or  the  inferior  vesical  arteries,  or  their 
anastomosing  branches.  It  will  be  necessary  to  cut  several  small  veins  which 
spring  from  the  vesico-vaginal  plexus  and  the  obturator  veins,  but  the  greatest 
care  should  be  taken  to  avoid  umiecessary  ligatm'es.  Bleeding  should  be  eon- 
trolled  by  temporary  packing  or  clamping  and  twisting,  whenever  possible,  as 
lioatures  at  this  point  constitute  a  menace  to  the  integrity  of  the  bladder.  With 
the  completion  of  this  step,  the  preliminary  portions  of  the  operation  are  ac- 
complished. 

Now  follows  the  chief  feature  of  the  operation — the  separation  of  the  roots 
of  the  parametrium  and  paracolpium  from  the  fascia  of  the  internal  obturator 
and  levator  ani  muscles  and  the  iliac  fascia.  The  paracolpium  is  the  du-ect  con- 
tinuation of  the  uterine  parametrium  and  lies  to  the  sides  of  the  vagina;  develop- 
mentally,  as  well  as  anatomically,  the  parametrium  and  paracolpium  form  a 
single  structure.  Mackem*odt  lays  great  stress  upon  the  importance  of  making 
a  clean  blunt  dissection  of  the  parametrium  and  paracolpium  from  the  sides 
and  floor  of  the  pehds.  This  com\se  is  far  superior  to  ligation  and  di^dsion,  as, 
in  his  opinion,  the  stumps  remaining  after  the  latter  procedure  are  generally 
the  site  of  recurrences.  The  lower  and  external  parts  of  the  pehdc  parametrium 
or  broad  ligament  consist  of  numerous  diverging  strands  of  fibres  which  pass 
in  all  duTctions  to,  and  merge  with,  the  sacral  pehdc  fascia,  the  obtm-ator  fascia, 
the  rectum,  and  the  peritoneum  of  Douglas'  pouch.  These  strands  correspond 
in  part  to  the  distribution  of  the  lymph-  and  blood-vessels  of  this  region,  and 
especially  to  the  veins  which  empty  into  the  hypogastric  vein.  The  fascial 
sheath  of  the  hypogastric  vein  is  indeed  the  most  prominent  point  of  convergence 
of  the  parametria!  roots. 

Mackem-odt  calls  attention  to  certain  anatomical  points  in  the  pehds,  a 
thorough  knowledge  of  which  is  necessary  for  the  successful  performance  of 
this  operation.  There  are  three  groups  of  veins  which  pierce  the  pelvic  para- 
metrium and  are  of  great  importance  from  the  sm'gical  view-point,  inasmuch  as 
the  prompt  control  of  these  prevents  unnecessary  loss  of  blood  and  enables  one 
to  complete  the  separation  of  the  parametrium  in  a  few  minutes.  If  these  veins 
are  not  controlled  there  may  result  serious  loss  of  blood,  sufficient  to  prolong 
greatly  the  operation  or  even  to  threaten  the  life  of  the  patient.  The  anterior 
di\dsion  of  these  veins  empties  into  the  obtm'ator  vein,  and  anastomoses  with 
the  vesico-vaginal  venous  plexus;  the  middle  di\dsion  cbains  into  the  hypo- 
gastric; and  the  posterior  communicates  with  the  sacral  and  hemorrhoidal 
veins,  as  well  as  with  those  of  the  rectum.  The  obturator  nerve  runs  between 
the  hypogastric  roots  and  the  pelvic  parametrium,  and  about  it  are  a  number 
of  lymph  nodes  wliich  are  generally  considered  part  of  the  hypogastric  group 
of  lymph  nodes.  Some  of  the  thicker  roots  of  the  parametrium  pass  backward  be- 
tween the  folds  of  Douglas'  pouch,  and  then,  surrounding  the  rectum,  take  an  u\y- 
ward  direction  toward  the  promontory;  some  of  these  are  inserted  into  the  upper 
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part  of  the  sacrum  beneath  the  rectum.  This  tissue  contains  the  small  venous 
branches  above  described,  as  well  as  numerous  anastomosing  lymph  channels. 
Lymphatics  follow  the  course  of  the  anterior  division  of  veins  to  the  internal 
inguinal  lymph  nodes;  around  the  middle  group  are  radicles  which  empty  into 
the  hypogastric  lymph  nodes;  and  with  the  posterior  upper  division  are  tracts 
which  extend  to  the  sacral  and  prevertebral  lymph  nodes  of  the  lumbar  vertebrae. 
The  larger  radicles  accompany  the  uterine  vessels  and  for  the  most  part  empty 
into  the  iliac  lymph  nodes.  The  channels  from  the  ureteral  lymph  nodes  follow 
this  course;  less  often  they  empty  into  the  nodes  which  are  located  at  the 
bifurcation  of  the  aorta;  the  iliac  nodes  also  receive  radicles  accompanying  the 
anterior  group  of  veins  from  the  inguinal  region. 

The  vaginal  tampon  is  now  removed,  and  the  uterus  is  drawn  upward  so  as 
to  put  the  vagina  on  the  stretch.  The  anterior  vaginal  wall  is  then  completely 
divided  from  side  to  side  near  the  level  at  which  the  m'eters  enter  the  bladder. 
Clamps  are  placed  at  the  ends  of  the  incision  and  used  as  retractors  to  support 
the  vagina.  The  posterior  vagina  is  now  made  tense  and  the  incision  is  extended 
to  it;  but,  before  this  incision  is  completed,  the  rectum  is  pushed  downward 
and  backward  by  means  of  gauze  tampons.  In  this  manner  one-half  of  the 
vagina  may  be  removed  with  the  uterus.  The  u}3per  and  lower  margins  of  the 
wound  left  by  the  vaginal  amputation  are  now  closed  with  clamps.  These 
clamps  constitute  a  good  means  of  traction  in  the  further  separation  of  the 
paracolpium  from  the  rectum  and  pelvic  wall.  The  rectum  can  be  freed  without 
difficulty,  and  the  connective-tissue  bands  of  the  paracolpium,  which  extend 
from  the  rectum  to  the  sacrum,  also  can  be  separated  from  the  bone  by  pressure 
with  gauze.  The  connective-tissue  l)ands  which  extend  to  the  side  of  the  pelvis 
will  require  more  careful  attention,  as  they  contain  veins  which  anastomose 
with  the  vesico- vaginal  plexus  and  the  obturator  veins,  and  which,  if  injured 
by  strong  traction,  may  give  rise  to  considerable  venous  hemorrhage.  Conse- 
quently they  must  be  exposed  and  carefully  ligated  without  injm'y  to  the  obtura- 
tor artery,  after  which  the  connective  tissue  may  be  freed  by  pressure  with 
gauze  upon  a  clamp.  There  are  also  in  this  middle  root  one  or  two  veins  which 
empty  into  the  hypogastric;  their  early  ligation  will  facilitate  the  dissection  of 
the  anterior  roots  of  the  paracolpium.  When  the  sides  of  the  anterior  connective- 
tissue  bands  of  the  paracolpium  are  freed,  the  whole  mass  of  paracolpium  and 
vagina  will  be  held  only  by  fascial  insertions  on  the  anterior  sides  of  the  pelvic 
cavity,  and  these  may  readily  be  severed  with  the  scissors.  There  are  some 
small  veins  on  the  sacrum  and  about  the  rectum  which  may  bleed  slightly,  but 
they  can  be  controlled  Ijy  temporary  i)acking. 

In  the  upper  connective-tissue  band  is  a  small  branch  of  the  hypogastric 
vein  which  must  be  ligated.  Afterward  the  connective  tissue  can  be  separated 
from  the  sides  of  the  pelvic  wall;  it  comes  away,  under  traction,  in  long  strands 
that  extend  under  the  peritoneum  and  about  the  rectum,  and  with  it  will  be 
found  the  lymph  nodes  of  the  rectal  and  sacral  connective  tissue.  The  parts 
thus  removed,  consisting  of  vagina,  uterus,  adnexa,  and  the  shaggy  connective 
tissue  of  the  parametrium  and  ]^aracolpium,  form  (juito  a  bulky  mass. 
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When  all  hemorrhage  has  been  controlled,  the  operation  is  concluded  with 
the  removal  of  any  lymph  nodes  that  may  remain.  Those  of  the  rectal,  sacral, 
and  parametrial  areas  have  already  been  removed  with  the  mass  about  the  uterus. 
There  remain,  therefore,  the  obturator,  inguinal,  and  iliac  nodes,  all  of  which 
are  rendered  more  accessible  after  the  removal  of  the  parametrium. 

Mackenrodt  generally  discontinues  the  removal  of  the  lymphatic  tracts 
at  the  lower  third  of  the  common  iliac  artery,  although  the  dissection  may  pro- 
ceed much  higher.  AMien  the  connective  tissue  has  not  been  thoroughly  re- 
moved, many  lymph  nodes  will  ])e  overlooked,  as  they  lie  in  masses  close  about 
the  vessels. 

A  })a('k  of  iodoform  gauze  is  now  placed  in  the  vagina  and  over  the  raw  area 
of  the  pelvic  region.     The  greatest  care  must  he  taken  to  prevent  actual  fressure 


Fig.  260. — View  frnin  Above  Looking  clown  into  tlie  Pelvis  after  Removal  of  the  Cancerous  Area 
in  Mackenrodt's  Operation.     (Original.) 

in  the  pelvis,  and  to  prevent  the  gauze  from  coming  in  contact  u'ith  the  ureters.  The 
peritoneal  surfaces  are  now  closed  above  the  pack,  the  rectum  being  united  with 
the  vesical  flap  and  covering  the  entire  raw  area.  (Fig.  260.)  Mackem'odt 
then  closes  the  abdominal  wound  in  layers,  using  wire  to  unite  the  opposite 
margins  of  muscle  and  fascia.  A  permanent  catheter  is  inserted  in  the  bladder. 
Complications. — Mackenrodt's  fatalities  have  come  chiefly  from  albuminuria 
and  nephritis.  These  were  observed  twenty  times  in  seventy  cases,  and  eight 
times  with  fatal  results.     Necrosis  of  the  bladder  occurred  in  twenty-two  cases. 
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Tliis,  he  believes,  was  due  to  the  involvement  of  the  bladder  wall,  either  by 
inflammatory  processes  about  the  cervix  or  by  carcinoma  itself.  In  fifteen 
instances  the  bladder  was  so  fixed  to  the  uterus  under  the  vesico-uterine  plica 
that  its  separation  was  possible  only  with  violence  and  some  injury  to  its  wall. 
Carcinoma  was  found  in  the  bladder  wall  in  ten  cases,  while  it  was  observed  in 
the  connective  tissue  between  the  bladder  and  uterus  in  four  cases.  Nearly  all 
fistuke  heal  spontaneously  with  the  use  of  a  permanent  catheter  and  frequent 
ii-rigation.  Mackenrodt  has  enucleated  the  ureter  from  an  infiltrated  broad  liga- 
ment in  forty-eight  instances.  There  was  necrosis  in  tlii'ee  cases;  in  one  of 
these  the  fistula  closed  spontaneously,  while  in  the  other  two  the  ureter  was  im- 
planted into  the  bladder  at  a  secondary  operation.  The  ureters  were  excised 
in  three  cases  because  they  were  so  firmly  bound  down  by  dense  adhesions  that 
they  could  not  be  separated  without  serious  injury.  The  freshly  incised  upper 
end  was  immediately  transplanted  into  the  bladder,  the  operation  resulting 
in  death  in  one  case,  in  the  formation  of  a  fistula  leading  into  the  rectum  in  a 
second  case,  and  in  complete  success  in  a  third.  The  ureters  were  accidentally 
incised  diu-ing  two  operations.  In  both  instances  they  lay  in  the  fold  of  Douglas 
and  were  cut  through  when  this  was  divided.  Transplantation  was  immediately 
performed  in  both  instances,  with  resulting  death  in  one  case  and  recovery 
in  the  other. 

The  after-treatment  is  practically  the  same  as  that  outlined  for  the  Wertheim 
operation. 

Bumm's  Operation. — Bumm  calls  attention  to  the  fact  that  almost  any 
radical  operation  suffices  for  an  easy  case,  but  that  in  difficult  ones  there  is  much 
to  be  desired.  The  chief  difficulty  which  he  has  encountered  in  the  Wertheim 
operation  has  been  serious  venous  hemorrhage  in  the  depths  of  the  wound 
resulting  from  injury  to  venous  plexuses.  He  therefore  believes  that  the  key 
to  the  successful  operation  is  the  exposure  of  the  so-called  vascular  areas,  and 
he  has  evolved  an  operation  which  permits  a  rapid  removal  of  the  cancerous 
field  with  little  loss  of  blood. 

Bumm  uses  a  median  incision  which  is  augmented,  in  stout  women,  by 
dividing  the  inner  fibres  of  the  recti  muscles  just  above  the  symphysis.  The 
fascia  is  severed  only  in  the  median  line,  and  when  the  peritoneal  cavity  has 
been  opened  and  explored  the  intestines  are  packed  off  with  gauze.  The  ovarian 
vessels  on  both  sides  are  now  doubly  ligated  and  the  infundibulo-pelvic  liga- 
ments are  cut  between  the  ligatures.  These  incisions  are  then  carried  tlirough 
the  peritoneum  to  the  insertion  of  the  meso-sigmoid  on  the  left  and  the  meso- 
circum  on  the  right  side,  and  from  these  points  downward  over  the  round  liga- 
ment to  the  attachment  of  the  bladder  to  the  cervix.  The  round  ligaments 
are  then  ligated  and  cut.  Upon  separating  the  margins  of  the  incision  the 
iliac  vessels  and  the  ureters  are  easily  brought  into  view.  In  the  outer  and 
upper  part  of  this  exposed  area  lies  the  common  iliac  at  its  point  of  division. 
When  the  posterior  layer  of  the  broad  ligament,  to  which  the  ureter  is  fastened, 
is  drawn  toward  the  median  line,  the  origin  of  the  uterine  artery  is  exposed. 
As  a  rule,  this  vessel  arises,  in  common  with  the  superior  vesical  artery,  from 
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a  short  branch  of  the  hypogastric.  At  the  same  time  the  lymph  nodes  of  the 
vascular  triangle  and  the  hypogastric,  common,  and  external  iliac  arteries  are 
exposed.  The  ureter  and  the  vessels  are  next  brought  into  view  by  dissection, 
and  the  lymph  nodes  which  are  seen  when  the  vascular  triangle  is  exposed  are 
loosened  at  the  same  time.  All  small  vascular  branches  must  be  ligated  or  they 
will  be  torn.  When  the  lymph  nodes  with  their  contiguous  fatty  and  connective 
tissue  are  freed,  the  di^ision  points  of  the  common  iliac,  the  external  iliac,  and 
the  hypogastric  arteries,  with  their  accompanying  veins,  lie  exposed  as  if  by  dis- 
section. The  uterine  artery  is  now  doubly  ligated  and  divided,  either  in  com- 
mon with  the  superior  vesical  artery  or  separately  from  it.  The  accompanying 
small  veins  are  also  tied.  The  entire  vascular  cord,  with  the  surrounding  fatty 
tissue,  the  h^mph  vessels,  and  the  lymph  nodes,  may  now  be  drawn  toward  the 
median  line.  The  ureter  which,  as  yet,  has  been  exposed  only  above  the  point 
where  it  is  crossed  b}'  the  uterine  artery,  is  now  freed  by  blunt  dissection  as 
far  down  as  the  bladder.  This  separation  must  be  complete,  as  the  underlying 
tissue  must  later  be  extii'pated  and  the  largest  uterine  veins  ligated.  The 
uterine  vein,  as  a  rule,  leaves  the  uterus  in  two  branches.  The  smaller  of  these 
runs  above  the  ureter  and  along  the  artery ;  the  larger  one  may  be  as  big  as  the 
quill  of  a  goose's  feather  and  runs  beneath  the  m"eter,  but  the  two  unite  just 
before  the  common  stem  empties  into  the  hypogastric  vein.  The  larger  branch 
can  he  ex])osed  and  ligated,  after  which  the  ureter  is  fully  separated  and  pushed 
toward  the  median  line. 

The  remaining  steps  of  the  operation  include  the  removal  not  only  of  the 
cervix  and  the  upper  part  of  the  vagina,  but  also  of  the  paracervical  and  para- 
vaginal tissues.  In  Bumm's  opinion  this  is  much  more  important  than  the 
removal  of  the  lymph  nodes.  The  excision  should  be  carried  out  as  close  to 
the  pelvic  wall  as  possible  and  down  to  the  pelvic  diapln-agm.  The  vaginal 
walls  are  divided  according  to  the  position  of  the  greatest  extension  of  the  growth. 
This  varies  in  nearly  all  instances.  For  example,  if  the  anterior  vaginal  wall 
is  most  affected,  the  vagina  is  incised  from  behind  tln-ough  Douglas'  pouch, 
the  paravaginal  tissue  in  this  situation  having  been  previously  separated  from 
the  rectum.  Gauze  is  placed  over  the  cervix,  and  the  entire  circumference 
of  the  vagina  is  divided.  The  uterine  mass  is  pulled  upward  and  the  ante- 
rior vaginal  wall  and  surroimding  cellular  tissue  are  separated  from  below,  the 
parts  being  kept  in  a  state  of  tension  and  the  worst  areas  being  separated 
last.  When  the  direction  of  greatest  extension  of  the  disease  is  from  before 
backward  or  to  one  side,  the  procedure  must  be  modified  to  meet  the  case. 
The  easy  side  should  always  be  taken  first.  After  the  mass  has  been  removed, 
all  bleeding  points  should  be  controlled,  the  vaginal  stump  hemmed  around,  and 
the  free  edges  of  the  peritoneum  l3rought  together  with  running  catgut  sutures, 
the  serous  coat  of  the  rectum  being  united  with  the  serosa  of  the  bladder. 
After  the  abdominal  incision  is  closed,  Bumm  places  a  gauze  tampon  in  the 
vagina  and  removes  it  after  twenty-four  hours.  Its  only  object  is  lightly  to 
press  the  wounded  pelvic  surfaces  together.  He  does  not  use  any  special 
drainage  for  the  pelvic  cellular  tissues,  because   the  secretion  easily  escapes 


638 


AMERICAN   PRACTICE   OF   SURGERY 


without  it,  and  drains  may  cause  pressure  necrosis  of  the   ureters  or  lead  to 
prolonged  suppuration. 

Amann's  Method  of  Covering  the  Ureters  and  Draining  the  Pelvis  after  a 
Radical  Abdominal  Operation. — Amann,  in  1908,  calls  attention  to  the  fact  that 
at  the  conclusion  of  any  abdominal  operation  that  removes  the  upper  vagina, 
uterus,  parametrium,  paracolpium,  and  lymph  nodes,  there  will  necessarily 
be  created  deep  pits  at  the  side  of  the  vagina  and  in  the  lower  part  of  the  pehds, — 
pits  which  cannot  be  drained  easily  and  in  which  blood-clots  accumulate,  thus 

establishing  conditions  favorable  to 
sepsis.  The  ureters  also,  after  such 
an  operation,  lack  then-  usual  sup- 
ports, and  are  quite  likely  to  be  in- 
jured by  the  gauze  that  is  commonly 
inserted  as  a  di'ain,  and  that  quite 
frequently  exerts  sufficient  pressure  to 
induce  necrosis.  Amann  has,  in  the 
past,  placed  the  ureters  alongside  of 
the  rectum  and  sutured  the  bladder  to 
the  rectum  throughout  for  as  great  a 
distance  as  appeared  expedient.  At 
the  conclusion  of  the  operation  the 
depths  of  the  pelvis  were  drained  by 
paravaginal  incisions.  Amann  now 
proposes  an  improved  method  of 
closure  by  which  he  attempts  to  lift 
the  ureters  out  of  the  way  so  that  the 
gauze  shall  not  come  in  contact  with 
them  and  produce  necrosis,  and  so 
that  at  the  same  time  the  depths  of 
To  this  end,  at  the  conclusion  of  the 
removal  of  the  uterus,  he  sutures  the  vesical  peritoneum  to  the  anterior 
vaginal  wall,  so  placing  the  running  catgut  sutures  that  the  lower  extremities 
of  the  ureters  are  somewhat  elevated  and  in  close  approximation  to  the  vesical 
peritoneum.  The  upper  portions  of  the  ureters  now  sag  down  in  the  depths  of 
the  pelvis,  and,  in  order  to  elevate  them  and  displace  them  to  the  sides  of  the 
pelvic  wall,  he  makes  a  sort  of  sling  by  uniting  the  lateral  borders  of  the  peri- 
toneum with  the  stumps  of  the  uterine  artery.  This  gently  displaces  the  ureters 
to  the  sides  of  the  pehas  and  interposes  a  peritoneal  wall  between  them  and  the 
pelvic  ca\dty.  The  greatest  care  should  be  taken  during  the  operation  not  to 
injure  the  superior  vesical  artery,  at  the  side  of  which  rests  the  displaced  ureter. 
(Figs.  261,  262,  and  263.)  The  posterior  vaginal  wall  is  now  seized  with  two 
clamps  and  separated  from  the  rectum  for  a  considerable  distance.  It  is 
split  between  the  two  clamps  in  a  longitudinal  manner  with  the  thermocautery, 
as  far  down  as  the  level  of  the  denuded  pits  at  the  sides  of  the  vagina.  The 
latter  cavity  is  then  loosely  packed  with  gauze  from  above,  and  the  raw  areas 


Fig.  261. — The  Drawing  Shows  one  Aspect  of 
Amann's  Method  of  Covering  Ureters  and  Drain- 
ing the  Pelvis  after  a  Radical  Removal  of  the 
Carcinomatous  Uterus.  (From  Zeitschrijt  fiter 
Geburtshuelfe,  No.  61.) 


the  pelvis  shall  be  adequatel}'  drained. 


SURGERY  OF  THE   UTERUS  AND  ITS   LIGAMENTS. 


639 


in  the  lower  portions  of  the  lower  pelvis  are  covered  with  the  same  strips. 
The  pelvis  is  next  closed  off  from  the  peritoneal  cavity;  this  being  effected 
by  uniting  first  the  peritoneal  margins  of  the  posterior  pelvic  wall  and  the 
peritoneum  in  contact  with  the  stumps  of  the  uterine  artery,  and  secondly 
by  bringing  the  sigmoid  flexure  down  into  the  depths  of  the  pelvis  and  uniting 
it  with  the  vesical  peritoneum.  (Fig.  264.)  In  case  the  sigmoid  does  not  reach, 
the  caecum  can  also  be  used  to  make  a  good  peritoneal  covering  for  the 
denuded  areas. 

The  Paravaginal  Operation.— We  have  already  indicated  the  necessity  for 
removing  the  parametrium  in  order  to  prevent  local  recurrence,  and,  as  this  is 
impossible  in  the  simple  vaginal 
hysterectomy,  the  latter  can  no 
longer  be  considered  a  radical  oper- 
ation, save  in  a  small  percentage  of 
cases.  Methods  have  been  devised, 
however,  which  permit  the  removal 
of  the  uterus  and  wide  areas  of  the 
parametrium  through  the  vagina. 
The  chief  feature  of  these  methods 
consists  in  making  a  lateral  incision 
in  the  vagina  of  such  a  depth  that 
it  will  give  a  wide  exposure  of  the 
cervix  and  parametrium.  Before 
the  description  of  this  incision  by 
Schuchardt,  in  1893,  more  or  less 
deep  incisions  had  been  made  by 
Mackenrodt,  Fritsch,  Duehrssen, 
Purcell,  and  Pfannenstiel,  but  they 
differed  considerably  in  their  extent 
and  in  the  resultant  degree  of  ex- 
posure. The  earlier  advocates  of 
the  paravaginal  incision  commended 
it  as  a  primary  step,  but  Schauta,  in  1908,  after  discussing  the  possibilities  of 
implantation  of  cancerous  material  into  the  wound,  recommends  that  it  be  made 
as  a  late  step  in  the  operation. 

The  operation  is  performed  in  the  following  manner: — After  the  patient  has 
been  shaved  and  the  parts  carefully  prepared,  she  is  placed  on  the  edge  of  the 
table  in  the  lithotomy  position.  A  speculum  is  introduced,  the  cervix  steadied, 
and  all  possible  cancerous  tissue  is  removed  with  a  curette,  after  which  the 
ulcer  is  burned  with  a  Paquelin  cautery.  The  vulva  and  vagina  are  now  again 
disinfected,  and  a  circular  incision  is  made  in  the  upper  vagina  below  the  growth, 
the  tissue  being  stretched  with  tenacula  and  the  cutting  being  done  above  them. 
In  the  early  cases  this  incision  is  best  placed  about  the  junction  of  the  middle 
and  upper  thirds  of  the  vagina,  but  in  the  later  growths  it  should  be  located 
as  low  as  the  middle  of  the  canal.     The  actual  cautery  may  be  used  instead  of 


Fig.  262. — The  Drawing  Shovv.s  auntliur  Aspect  of 
Amann's  Method  of  Covering  Ureters  and  Draining 
tlie  Pelvis  after  a  Radical  Removal  of  the  Carcinom- 
atous Uterus.  (From  Zeitschri/t  fuer  Gehurtshvelfe, 
No.  61.) 
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the  knife.  The  vaginal  cuff  thus  outhned  below  the  cervix  is  dissected  up  as 
deeply  as  possible  and  sutiu-ed  over  the  cancerous  cervix,  so  that  the  infectious 
material  may  not  escape  from  the  uterus  during  the  operation  and  contaminate 
the  wound.  The  ends  of  the  sutures  applied  to  the  cer^dx  are  left  long  so  that 
they  may  be  used  as  tractors.  The  hemorrhage  wliich  results  dming  tliis  step 
may  be  controlled  by  imbrication  sutures.  This  wide  cUssection  is  necessitated 
by  the  frequent  presence  of  vaginal  metastases  which  are  not  visible  to  the 
naked  eye.  Schauta  advises  that  the  bladder  be  separated  from  its  attachments 
before  the  perineum  is  incised,  as  the  latter  step  is  useless  if  subsequently  it 
be  found  necessarj^  to  abandon  the  operation.  The  dissection  is  completed  in 
the  midline  and  carried  partially  to  the  sides,  and  is  accomplished  in  large 


Fig.  263. — The  Drawing  Shows  a  Third  Stage  of  Amann's  Method  of  Covering  Ureters  and 
Draining  the  Pelvis  after  a  Radical  Removal  of  the  Carcinomatous  Uterus.  (From  Zeitschrift  fuer 
Gehurtshuelfe,  Xo.  61.) 


part  by  blunt  dissection,  although  actual  cutting  with  the  scissors  may  be  neces- 
sary. The  ureters  lie  under  the  lateral  supports  of  the  bladder,  wliich  are  spread 
out  over  the  parametria  and  are  not  exposed  until  the  next  step  has  been  ac- 
complished. As  much  available  room  is  offered  b}'  the  perineal  incision,  the 
bladder  is  freed  sufFicientl}-  far  out  on  the  sides  to  permit  of  palpation  of  the 
parametria  If  tlie  gro\\tli  can  be  demonstrated  as  spreading  through  the 
cervix  and  so  far  into  the  i)arametria  that  it  will  be  necessary  to  resect  either 
the  ureters  or  the  bladder,  or  both,  it  is  useless  to  continue  the  operation.  The 
best  course  will  bo  to  abandon  it  at  this  point,  before  the  peritoneum  has  been 
incised  behind  the  l^ladder. 

The  paravaginal  incision  is.  in  effect,  only  a  wide  episiotomy.  An  incision  on 
one  side  usually  suffices  and  had  l)est  l)e  made  on  the  side  of  the  greatest  para- 
metria! induration.     Both  sides  may  l)o  cut  if  necessary,  a  step  which  Staude 
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]-ecommends  as  a  routine  procedure.  Other  things  being  equal,  the  left-sided 
incision  is  more  convenient  for  a  right-handed  operator.  It  is  made  in  the  follow- 
ing manner: — With  the  forefinger  and  thumb  of  the  left  hand  the  operator 
seizes  the  posterior  portion  of  the  left  labium,  while  an  assistant  seizes  the  parts 
in  the  midline  and  puts  them  on  the  stretch.  An  incision  is  now  made,  between 
the  two  sets  of  fingers,  through  the  vaginal  wall  from  the  circular  incision  pre- 
A'ioush'  made  downward  and  laterally,  through  the  posterior  portion  of  the 
labium  minus  to  the  middle  of  the  coccygeal  region.  This  incision  splits  the 
whole  vaginal  tube  and,  according  to  Schuchardt,  passes  tlirough  the  left  labium 
minus,  the  paravaginal  and  pararectal  tissues,  the  levator  ani  and  coccygeal 
muscles, 'the  cellular  tissue  of  the  ischiorectal  fossa  and  the  skin  of  the  perineum, 
and  the  left  anal  region,  down  to  the  sacrum.     The  incision  in  the  pararectal 


Fig.  264. — The  Drawing  Shows  a  still  Later  Stage  of  Amann's  Method  of  Covering  Ureters  and 
Draining  the  Pelvis  after  a  Radical  Removal  of  the  Carcinomatous  Uterus.  (From  Zeitschrijt  fiter  Ge- 
hiirtxhuelfe,  No.   61.) 


tissue  is  carried  to  the  left  only  so  far  that  the  rectum  and  sphincter  ani  may 
not  be  injured.  It  slioukl  extend  about  a  finger's  breadth  from  the  midline. 
The  copious  hemorrhage  that  results  should  be  controlled,  and  gauze  should  be 
packed  into  the  wound;  a  weighted  hanging  speculum  being  placed  over  it  to 
control  effectually  anj'  oozing  which  may  persist,  and  also  to  afford  sufficient 
exposure  of  the  parts.  The  effect  of  the  incision  is  quite  remarkable.  Instead 
of  a  vaginal  tube,  there  appears  a  shallow  excavation,  not  more  than  one  inch 
ill  depth,  at  the  bottom  of  which  lie  the  parametria  at  full  extent-and  within  easy 
reach.     (Fig.  265.) 

Now  follows  the  preparation  of  the  ureters,  which  Schauta  describes  as  the 
most  important  feature  of  the  operation.  This  can  be  safely  performed  without 
preliminar}'  catheterization.  In  fact,  some  men  object  to  this  latter  procedure; 
they  claim  that  ureteritis  is  more  apt  to  result,  and  fm-thermore  that  the  pro- 
cedure is  not  necessary,  inasmuch  as  the  ureters  are  constantly  kept  in  siglit  dur- 
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ing  the  next  steps  of  the  operation.  The  dissection  of  the  bladder  is  now  com- 
pleted laterally  and  at  the  level  of  the  internal  os,  and  immediately  under  the 
lateral  attachments  of  the  bladder  is  seen  the  m'eter  winding  around  the  uterine 
artery.  In  thickened  parametria  it  will  be  necessary  to  dissect  farther  out 
on  the  sides  in  order  to  expose  the  ureters.  Unless  the  infiltration  is  quite 
marked  the  ureter  can  readily  be  freed  from  its  bed  with  the  finger,  which  is 
used  to  push  the  parametria  away.  Sometimes  it  is  better  to  dissect  it  loose  with 
the  scissors,  especially  if  there  is  any  chance  that  the  infiltration  has  extended 
to  the  ureteral  walls,  when  this  tissue  becomes  extremely  brittle  and  is  prone 
to  injury.  It  is,  of  course,  possible  to  amputate  above  the  level  of  involve- 
ment and  then  to  do  an  immediate  transplantation  into  the  bladder,  but  the  ulti- 


Fin.  265. — Paravaginal  Operation.    The  paravaginal  incision  has  been  completed,  the  cervical  area 
outlined  by  incision,  and  the  cervical  cuff  closed  with  sutiu'es.     (Original.) 


mate  results  are  not  good,  and  many  deem  it  wiser  to  al)andon  the  operation 
if  this  complication  is  present.  The  uterine  vessels  should  now  be  ligated  as 
far  away  from  the  uterus  as  possible.  The  pouch  of  Douglas  is  opened  ^\'ith  the 
scissors  and  the  incision  extended  well  out  on  the  sides.  This  procedure  \\i\\ 
be  complicated  if  the  disease  has  extended  out  to  the  rectum,  or  if  the  case  is 
complicated  by  chsease  of  the  adnexa  and  by  prolapse  of  these  structm'es  into 
the  cul-de-sac.  The  index  finger  of  the  left  hand  is  next  introduced  into  the 
incision  made  in  the  pouch  of  Douglas,  and  the  parametrium  is  separated  from 
the  rectum.  During  this  step  a  branch  of  the  middle  hemorrhoidal  artery  is  gen- 
erally encountered  and  must  at  once  be  ligated.  The  parametrium  can  then  be 
hooked  down  over  the  finger  and  cut  free  with  the  scissors,  care  being  taken  to 
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have  the  ureter  constantly  in  view  so  that  it  inay  not  he  injured.  This  step  will 
be  greatly  facilitated  by  pulling  the  cervdx  strongly  down  and  to  the  opposite  side, 
as  in  this  way  most  excellent  exposure  is  afforded.  (Fig.  2(57.)  A  clamp  placed 
over  the  mesial  portion  of  the  parametrium  is  of  great  use  in  bringing  the  lateral 
margins  of  these  structures  into  view.  Schauta  states  that,  if  the  uterine 
vessels  have  been  secured  high  up,  and  if  the  branch  of  the  middle  hemorrhoidal 
has  been  ligated  as  a  preliminary  step,  there  will  result,  during  this  dissection, 
only  venous  hemorrhage,  which  can  be  well  controlled  with  gauze  tampons. 
Others,  however,  recommend  that  the  tissue  be  first  ligated  and  then  cut  be- 
tween the  sutures.     When  the  dissection  has  proceeded  as  high  up  as  the  lu^eter. 


Fig.  266. — In  tlie  Drawing  the  Bladder  is  Elevated  and  the  Ureter  is  Plainly  Seen  after  its  Dis- 
section from  the  Parametrium.  Tlie  incision  is  pa.ssing  through  tlie  lateral  edge  of  the  parametrium. 
(Original.) 

tliis  structure  is  pushed  out  of  the  way  and  the  enucleation  is  continued.  The 
advocates  of  this  operation  unite  in  stating  that  it  is  astonishing  how  easily 
an  infiltrated  parametrium  can  be  removed  even  as  far  out  as  the  pelvic  wall. 
If  the  anterior  peritoneal  ca\dty  has  not  been  opened,  an  incision  is  next  made 
and  extended  laterally  so  that  the  uterus  will  hang  suspended  only  by  the 
broad  ligaments  and  tubes.  The  bladder  and  ureters  are  lifted  well  out  of 
the  incision  and  the  anterior  wall  of  the  uterus  is  seized  with,  a  tenaculum 
and  pulled  down  beneath  the  bladder,  while  at  the  same  time  the  cervix  is 
pushed  up  and  backward  into  the  vagina,  so  that  the  fundus  is  brought  down 
into  the  wound.  Two  large  clamps  are  placed  over  the  upper  broad  ligament, 
the  round  ligament,  and  the  tube  of  one  side,  and  the  tissue  is  cut  between 
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them.  The  ovarian  artery  of  the  other  side  is  now  secured  b}'  two  large  hga- 
tures,  the  broad  hganient  of  that  side  is  Ugated  with  three  or  four  hgatiu'es, 
and  the  uterus,  parametria,  and  upper  broad  hgament  of  one  side,  together 
with  one  tube  and  ovary,  are  removed.  The  ends  of  these  sutures  are  left  long. 
The  ovarian  arter}'  of  the  other  side  is  then  secured  in  a  similar  manner,  and 
the  ovar}'  and  tube  are  removed  in  the  same  fashion.  Schauta  does  not  re- 
move the  tube  and  ovaries  (Fig.  268);  he  claims  that  they  are  practically  never 
the  seat  of  cancerous  extension  from  cer^ical  carcinoma,  but  nearly  all  other 
advocates  of  this  route  remove  them  as  above  described. 

The  stumps  of  the  ligaments  ai-e  then  brought  down  into  the  wcnuid,  the 


Fig.  267. — Method  of  Closing  Peritoneum  and  Vagina  after  Paravaginal  Ojieration.     (Original.) 


peritoneum  covering  the  bladder  is  united  to  that  Ijcliind  the  cul-de-sac,  and 
the  ligamentous  stumps  are  transfixed  in  the  angles  of  the  ])eritoneal  closure. 
(Fig.  267.)  Great  care  should  be  taken  that  all  raw  margins  are  treated  extra- 
peritoneally,  so 'that  the  minimum  possibility  of  adhesions  is  obtained.  The 
treatment  of  the  upper  vagina  varies  in  different  hands,  yet  all  agree  that,  if 
packs  are  used,  the}'  should  be  inserted  so  lightly  that  they  \\ill  not  exert  press- 
ure against  the  ureters  and  thus  favor  necrosis.  Gellhorn  and  Schauta  place 
three  small  gauze  strips  in  the  supravaginal  space  and  do  not  close  the  upper 
vagina,  while  Schuchardt  and  several  others  close  the  incision,  or  leave  but  a 
very  small  opening  in  which  a  slender  gauze  drain  is  inserted.  The  paravaginal 
mcision  is  now  closed  ^^^th  catgut  augmented  with  non-absorbable  sutures 
on  the  skin  surfaces.     It  is  needless  to  state  that  the  cut  ends  of  the  muscles 
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should  he  united  before  the  wound  is  closed.     A   small   <;auzc  strip  may  be 
left  in  the  vagina  and  removed  on  the  following  day. 

The  after-care  does  not  differ  from  that  of  any  serious  laparotomy.  The 
same  care  should  he  taken  to  guard  against  shock,  and  most  careful  attention 
of  the  bladder  is  required.  In  case  packing  has  been  inserted  in  the  supravaginal 
space,  its  removal  should  begin  two  or  three  days  after  the  operation,  small 
portions  8  or  10  centimetres  in  length  being  taken  away  at  a  time,  so  that  all  shall 
be  removed  at  the  end  of  a  week.     By  the  time  the  pcrineid  sutures  are  re- 


FiG.  268. — Uterus  with  Parametrium,  Removed  by   Paravaginal   Operation.     (From   Scliauta,  "Die 
erweiterte  vaginale  Totalexstirpation  cles  Uterus  bei  Koliumkarzinom,"  Wien  anfl  Leipzig.  19()S.) 

moved,  the  opening  in  the  ujJiK'r  vagina  will    have    closed,    save  for  a  small 
opening  in  the  granulating  area. 

The  method  is  not  free  from  accidental  injuries,  nor  can  it  1)(>  hoix-d  that 
any  extensive  operation  in  this  region  will  escape  them  altogether.  In  Schauta's 
series  of  258  cases  the  convalescence  was  uninterrupted  in  loO  instances,  and 
complicated  in  the  other  108  cases.  Post-operative  cystitis  developed  in  67 
cases,  and  the  bladder  and  ureter  were  injured  in  each  one  of  11  cases,  and  the 
intestine  in  4  instances.  The  paravaginal  incision  broke  down  in  5  cases,  and 
twice  it  would  appear  that  the  carcinomatous  tissue  was  grafted  into  the  wound. 


MIL  OTHER  OPERATIONS  FOR  CANCER  OF  THE  UTERUS. 

Removal  of  the  Uterus  and  the  Parametrium  by  Cautery. — The  remarkable 
results  which  were  claimed  by  Byrne,  in  America,  following  1872,  in  the  treat- 
ment of  uterine  cancer,  have  directed  the  attention  of  many  to  the  extirpa- 
tion of  the  uterus  by  the  cautery.  Byi'ne,  by  a  simple  oj^eration,  which  con- 
sisted for  the  most  part  in  the  amputation  of  the  cer\'ix  by  means  of  the  cautery 
and  the  burning  out  of  the  interior  of  the  uterus  by  special  cautery  instruments, 
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claimed  to  have  operated  upon  tlu'ee  hundred  and  sixty-seven  cases  of  uterine 
carcinoma  without  a  single  primary  death,  and  with  an  operative  percentage 
of  cures,  at  the  end  of  five  years,  of  nineteen  per  cent.  Even  though  these 
results  have  been  much  questioned,  and  some  doubt  cast  upon  the  diagnosis 
of  a  considerable  number  of  his  cases,  Byrne's  writings  have  recently  awakened 
much  interest  and  have  led  many  to  employ  the  cautery  treatment  of  carcinoma. 
Rawlick,  Moore  Madden,  and  others  have  also  obtained  relative  immunity 
from  local  recurrence  by  the  use  of  the  cautery,  and  they  believe  that  its  in- 
fluence extends  beyond  the  actual  field  of  operation  and  thus  permits  a  more 
radical  operation  than  can  be  accomplished  by  the  more  usual  methods.  Bumm, 
however,  denies  this,  and  believes  that  the  effect  of  the  cautery  does  not  extend 
more  than  1  centimetre  into  the  tissue. 

Among  the  prominent  converts  to  the  cautery  treatment  of  uterine  car- 
cinoma is  Werder,  who  is  well  known  for  the  description  of  the  radical  opera- 
tion which  was  subsequently  proposed  by  AVertheim,  and  which  generally  bears 
the  latter's  name.  Werder  has  now  abandoned  his  operation  and  has  devoted 
himself  to  the  perfection  of  a  technique  for  the  performance  of  hysterectomy 
by  the  cautery.  At  first,  he  performed  the  entire  operation  thi'ough  the  vagina, 
either  with  or  without  the  Schuchardt  incision,  but  more  recently  he  has  em- 
ployed a  combined  operation  beginning  in  the  vagina  and  completed  tln'ough 
an  abdominal  exposure.  This  change  in  technique  was  necessitated  on  account 
of  the  difficulty  of  protecting  the  ureters  from  injury  during  the  application  of 
the  heated  clamps  to  the  broad  ligaments  through  the  vaginal  route. 

Werder's  Cautery  Hysterectomy. — ^After  the  usual  antiseptic  preparation 
and  curettage,  the  patient  is  brought  to  the  edge  of  the  table  and  the  parts 
are  exposed  by  a  hanging  speculum,  and  the  cervix  steadied  by  a  tenaculum. 
An  incision  is  then  made  around  the  cer\dx,  as  far  as  possible  from  the  affected 
area,  b)^  means  of  the  cautery  knife  kept  at  a  dull  heat  to  prevent  oozing  and 
keep  the  wound  dry.  The  requisite  heat  is  obtained  by  turning  on  the  current 
only  after  the  knife  has  been  placed  against  the  tissues  to  be  burned.  While 
traction  is  being  made  upon  the  cervix,  the  dissection  is  carried  up  between 
the  bladder  and  the  uterus  until  the  peritoneum  is  reached,  the  assistant  mean- 
while carefully  keeping  the  bladder  from  the  neighborhood  of  the  hot  knife. 
The  peritoneum  is  first  opened  posteriorly  by  scissors  and  the  opening  is  widened 
by  the  fingers,  after  which  the  lateral  vaginal  attachments  are  burned  through. 
The  vaginal  wound  is  then  carefully  inspected  and  any  surfaces  that  are  not 
black  and  well  charred  are  thoroughly  cauterized.  The  vagina  is  now  lightly 
packed  with  gauze  and  the  abdomen  prepared  for  laparotomy. 

An  incision  is  made  in  the  midline  and  completed  in  the  usual  manner. 
The  intestines  are  replaced  in  the  abdominal  cavity  and  held  back  bj-  gauze 
that  has  been  saturated  with  sterile  salt  solution.  The  peritoneum  of  the 
bladder  is  now  incised  from  side  to  side,  thus  opening  into  the  cavity  pre\'iously 
made  by  the  separation  of  the  bladder  from  the  uterus  through  the  vagina. 
The  broad  Downe's  electrothermic  clamp  is  then  applied  to  the  right  infundibulo- 
pelvic  ligament  and  round  ligament,  and  the  tissues  included  are  burned  until 
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a  thin  white  ribbon  results.  Great  care  should  be  taken  that  the  surrounding 
parts  are  carefully  protected  by  the  shield  and  additional  intestinal  packs. 
The  clamp  is  now  removed  and  the  riblion  cut  through  near  its  inner  edge,  and, 
if  no  bleeding  occm's,  it  is  dropped.  The  other  side  is  then  treated  in  the  same 
manner.  The  least  affected  side  of  the  parametrium  is  now  clamped,  after 
the  bladder  and  ureters  have  been  carefully  protected.  The  current  is  again 
turned  on  and  the  tissue  burned  through,  after  w^hich  a  deeper  portion  of  the 
broad  ligament  is  treated  in  the  same  manner,  thus  freeing  one  side  of  the  uterus 
from  attachment.  The  opposite  parametrium  is  then  treated  in  the  same 
way  and  the  uterus  is  removed.  If  the  technique  has  been  good,  it  is  claimed 
that  no  l^lood  is  lost  after  the  primary  curettage,  and  that  the  cut  surfaces 
remain  perfectly  dry.  The  operator  is  cautioned  to  observe  any  vessel  for  a 
period  of  one  minute  before  dropping  the  stump,  after  which  hsemostasis  is  as 
secure  as  if  ligatures  had  been  used. 

The  stump  of  the  vagina  is  now  exposed,  its  cauterized  edges  are  turned 
downward,  and  the  raw  surfaces  are  approximated  with  a  continuous  catgut 
suture.  The  bladder  is  brought  over  the  stump  of  the  vagina,  its  peritoneum 
is  stitched  to  the  rectum,  and  the  broad  ligament  stumjjs  are  carefully  covered 
on  both  sides,  the  field  of  operation  l^eing  thus  completely  covered  with  peri- 
toneum. The  abdomen  is  then  closed  mthout  drainage.  Werder  calls  atten- 
tion to  the  fact  that  the  abdominal  operation  differs  from  the  ordinary  pan- 
hysterectomy only  in  that  the  tissues  are  clamped  and  l)urned  through  instead 
of  being  cut  after  ligation. 

Up  to  this  time  Werder  has  not  made  preliminary  dissection  of  the  ureters, 
but  has  depended  upon  firm  traction  on  the  uterus  and  side  of  the  bladder 
with  the  clamps  in  position,  for  the  exposure  of  the  parametrium  and  protec- 
tion of  the  ureters.  It  will  be  seen  that  very  little  parametrium  is  actually 
removed,  l:)ut  the  advocates  of  this  method  claim  that  the  destructive  action 
from  the  cauterization  extends  for  some  distance  beyond  the  actual  site  of  the 
clamps.  AVerder's  cases  are  still  too  few  and  too  recent  to  justify  conclusions 
as  to  the  permanent  value  of  this  method. 

Vaginal  Hysterectomy. — At  the  present  time  vaginal  hysterectomy  is 
not  considered  radical,  save  in  a  very  small  proportion  of  cases.  As  a  pre- 
liminary step  it  is  necessary  to  curette  and  remove  as  much  of  the  cancerous 
tissue  as  possible,  at  least  twenty-four  hom"s  before  the  operation,  in  order 
to  limit  the  chance  of  infection  from  the  offensive  discharge  which  is  so  com- 
mon in  these  cases.     (Mde  Preliminary  Measures,  page  019.) 

The  patient  is  placed  on  the  edge  of  the  table  in  the  lithotomy  position 
with  thighs  well  flexed  and  the  buttocks  resting  on  the  perineal  pad.  The 
external  genitals  have  l^een  shaved,  and,  together  with  the  vagina,  washed 
with  antiseptic  solutions.  A  large,  self-retaining  vaginal  retractor  is  intro- 
duced so  that  the  vaginal  walls  and  cervix  are  exposed  to  view.  If  the  vagina 
is  so  narrow  that  it  hinders  a  \dew  of  the  cervix,  it  may  be  dilated  with  the 
hands,  or,  if  the  rigidity  cannot  be  overcome  in  this  manner,  one  or  two  deep 
lateral  incisions  in  the  midline  will  give  the  necessary  enlargement.     Some 
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surgeons,  however,  advocate  dilating  the  vagina  with  a  rubber  bag  two  or  three 
da}"s  before  the  operation^  in  order  to  avoid  tlie  possibiUty  of  transplantation 
of  the  growth  into  the  vaginal  scars;  this,  however,  is  not  a  good  practice. 

The  anterior  lip  of  the  cervix  is  now  caught  with  a  tenaculum  forceps  and 
drawn  down,  and  the  anterior  and  ])ostcrior  lips  are  stitched  together,  so  that 


Fig.  269. — Vaginal  Hysterectomy.     Incision  in  first  step  of  the  operation.     (From  Wertheini  luul 
Micholitscli,  "  Die  Technik  tier  vaginalen  Banchhoehlen-Operationen,"  Leipzig,  1906.) 

the  cervical  canal  will  l)c  couiplclcly  closed  and  consequently  will  })revcnt  the 
escape  of  cancerous  tissue  dui'ing  the  operation.  In  some  cases  it  is  advisable 
to  catheterize  the  ureters  before  the  operation,  in  order  that  they  may  be  easily 
recognized.  This  is  especially  desirable  when  the  extent  of  the  carcinoma  is 
not  definitely  known. 

The  cervix  is  next  seized  \Aith  a  tenaculum  and  pulled  down,  and  a  circular 
incision  is  made  around  it;  this  incision  passing  tlii-ough  the  entu-e  thickness 
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of  the  vaginal  wall  antl  extending  at  least  one  inch  beyond  the  margin  of  the 
disease.  (Fig.  2(39.)  With  the  handle  of  a  knife  or  dissector,  the  cellular  tissue 
in  front  of  and  l^ehind  the  cervix  and  the  fornix  is  pushed  back  and  freed. 
This  is  usually  accomplished  without  difficulty  and  with  but  little  hemorrhage, 
as  the  imjiortant  blood-vessels  lie  higher  up  in  the  broad  ligament.     Care  must 


Fill.  270. — Vagiiuil  Jl  \  Nl.-ifi-t..iii\ .  I  Im-  blaiUUr  i.-,  .-.liuufily  iIlvuIihI  while  the  uterine  blootl- 
vcss:cls  are  being  hgated.  (From  Werthciiu  und  Michohtsch,  "Die  Technik  der  vaginalen  Baueli- 
liochleii-Operationen,"  Leipzig,  190G.) 

be  taken  during  this  step  to  avoid  perforation  of  the  bladder  or  injury  to  the 
ureters,  especially  in  the  cases  in  which  the  carcinoma  has  extended  well  into 
the  anterior  wall  of  the  cervix.  (Fig.  270.)  Such  cases  always  are  difficult, 
owing  to  the  operator's  desire  to  keep  away  from  the  diseased  area.  The  bladder 
should  be  pushed  up  until  the  reflection  of  the  peritoneum  over  the  uterus 
is  seen;  then,  by  inserting  two  fingers,  one  may  stretch  the  tissues  until  suffi- 
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cient  space  is  gained  for  a  rapid  exploration  of  the  pelvis.  The  edge  or  the 
peritoneum  covering  the  bladder  is  pulled  down  and  stitched  to  the  mucosa 
of  the  anterior  vaginal  fornix  b}'  two  catgut  sutiu'es,  and  the  cer\'ix  is  di'awn 
upward  and  forward  in  order  to  give  a  good  exposme  of  the  posterior  fornix. 
The  posterior  vaginal  wall  alcove  the  chcular  incision  is  separated  as  far  as 


Fig.  271. 


-\  aginal  11  ysicrectomy.     Tlie  incision  lias  been  made  into  the  peritoneal  cavit\-.     (From 
W^ertheim  imd -Micliolitsch,  "Die  Technik,"  etc.,  Leipzig,  1906.) 


the  lower  part  of  the  \>()\u'h  of  Douglas,  wliicli  can  be  recognized  b}'  the  fluctua- 
tion of  a  little  fluid  which  may  be  present,  or  b}^  the  smooth  anterior  and 
posterior  surfaces  gliding  over  each  other.  The  peritoneal  ca\'ity  is  opened 
with  the  scalpel,  and  its  interior  palpated  with  a  finger  before  the  opening  is 
stretched  to  such  a  degree  that  it  will  extend  well  out  to  the  bases  of  the  broad 
ligaments.    (Fig.  271.)    In  case  the  growth  chiefly  affects  the  anterior  cervix,  it 
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may  be  well  to  make  the  primary  incision  into  the  peritoneal  ca\dty  tlirough 
the  posterior  vault.  There  is  usually  considerable  bleeding  from  the  edges 
between  the  posterior  wall  and  the  peritoneum,  and  this  bleeding  will  prove 
troublesome  if  the  vessels  are  not  secured.  It  is  best,  therefore,  before  proceed- 
ing further,  to  approximate  the  edges  of  the  peritoneum  and  the  mucosa  of  the 
posterior  vaginal  wall  by  several  interrupted  catgut  sutures.  One  or  two  large 
gauze  pads  are  now  introduced  into  the  pelvic  cavity  to  prevent  the  intestines 
from  prolapsing  into  the  wound,  as  well  as  to  prevent  the  escape  of  debris 
from  the  field  of  the  operation  into  the  peritoneal  cavity.  A  pair  of  artery 
forceps  should  be  attached  to  each  of  the  gauze  pads  by  tapes,  in  order 
that  they  ma}'  not  be  overlooked  at  the  close  of  the  operation.  The  cervix 
is  then  pulled  directly  downward,  and  wide  lateral  retractors  are  inserted  into 
the  wound. 

The  cervix  is  drawn  strongly  to  the  left  and  the  right  l)road  ligament  is 
pierced  l^y  a  strong  aneurvsmal  needle,  threaded  with  hea^'y  catgut  and  passed 
from  before  backward  on  the  tip  of  the  finger.  The  bight  should  include  a 
mass  of  tissue  about  1  centimetre  in  diameter,  and  the  needle  should  enter 
the  broad  ligament  at  a  distance  of  about  1  centimetre  from  the  cervix.  The 
ligatm'e  is  now  tied  as  tightly  as  possible,  its  ends  are  drawn  aside  but  not  cut, 
and  the  broad  ligament  is  divided  between  the  ligature  and  the  uterus, 
but  nearer  to  the  latter.  All  cutting  should  be  done  with  scissors,  and  the 
tissues  of  the  broad  ligament  should  be  carefully  snij^ped  as  they  are  drawn 
forward  on  the  index  finger.  A  little  oozing  of  blood  following  a  cut  tells 
us  that  the  blood  supply  of  the  last  divided  tissue  is  uncontrolled,  and  another 
ligature  should  then  be  inserted  in  a  similar  manner.     (Fig.    272.) 

Care  must  now  be  taken  to  avoid  the  ureters.  A  retractor  is  carefully 
inserted  between  the  bladder  and  the  cer\'ix,  and  the  former  is  held  well  out 
of  the  angle  so  that  the  ureters  may  be  elevated  as  much  as  possible.  If  they 
have  been  catheterized  before  operation  their  exact  position  can  be  determined 
by  palpation  during  the  enucleation.  An  extensive  infiltration  of  the  cervix  and 
parametrium  complicates  this  step,  and,  unless  the  greatest  care  is  observed,  the 
ureters  will  be  included  in  a  ligature.  As  soon  as  the  peritoneum  is  opened  the 
uterine  artery  can  be  felt  pulsating  by  the  side  of  the  cervix  near  the  internal 
OS.  The  exact  position  of  the  vessel  once  fixed  serves  as  a  guide  to  determine 
the  amount  of  tissue  to  be  included  in  each  ligature;  the  artery  will  thus  be 
included  in  the  second  or  the  third.  When  laid  bare  the  vessel  is  easily  dis- 
tinguishable as  a  large  tortuous  trunk,  with  a  lumen  of  2  or  3  mm.  and  pulsat- 
ing strongly  on  its  proximal  side.  As  soon  as  the  uterine  vessels  on  one  side 
are  secured  and  cut,  the  other  side  of  the  broad  ligament  is  treated  in  a  similar 
fashion,  the  cervix  being  pulled  away  from  that  side  in  order  to  give  good  ex- 
posure. When  the  broad  ligament  has  been  divided  as  high  as  the  level  of  the 
internal  os,  and  well  above  the  uterine  arteries,  the  bladder  should  be  well 
elevated  l)y  an  anterior  retractor,  and  the  anterior  wall  of  the  uterus  grasped 
with  a  tenaculum  and  pulled  down,  while  the  cer\dx  is  pushed  upward  and 
backward  into  the  vagina.      In  this  way  .the  fundus  is  brought  down  into 
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the  vagina.  A  finger  is  now  introducetl  into  the  pelvis  in  order  to  free  the 
tubes  and  ovaries  from  adhesions,  if  any  are  present.  Another  gauze  pad 
may  be  introduced  through  the  upper  angle  of  the  wound,  well  into  the 
pelvis,  to  prevent  the  prolapse  of  the  omentum  and  intestines,  and  to  absorb 
any  blood   whieli    may  escape.      The  broad  ligament  on  one  side  is  clamped 


Fig.  272. — Vaginal  Hysterectomy.    The  ligation  of  the  broad  ligaments.     (From    Wertheim  imd 
Micholitsch,  "Die  Technik,"  etc.,  Leipzig,  190G.) 


with  strong  forceps  from  above  downward,  and  is  divided  between  the  forceps 
and  the  uterus,  so  as  to  free  the  latter  entirely  on  that  side.  The  uterus  is 
then  pulled  down  as  far  as  possible  so  that  the  broad  ligament  of  the  other 
side  may  be  ligated  and  di\'ided.  Two  ligatures  are  placed  about  the  ovarian 
vessels  above  the  tubes  and  ovaries.  Other  sutures  are  now  placed  in  the 
broad  ligament  as  far  down  as  the  ligature  previously  applied  to  the  uterine 
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vessels,  and  their  ends  are  kept  long.     The  uterine  tubes  and  ovaries  are  then 
removed.     (Figs.  273  and  274.) 

Traction  is  now  made  on  the  forceps  applied  to  the  other. broad  ligament, 
and  it  is  drawn  downward  in  order  that  ligatures  may  be  placed  around  the 
ovarian  vessels  of  this  side.     Following  the  completion  of  this  step  the  lower 


Fig.  27.3.     Vsginal  Hysterectomy.      The  finger  is  reaching  for  the  infundibnlo-pelvic  ligament. 
(From  Wertheim  unci  Micholitscli,  "Die  Technik,"  etc.,  Leii^zig,  1906.) 


part  of  this  broad  ligament  is  tied  off,  and  the  tube  and  ovary  and  upper  broad 
ligament  are  removed.  The  ends  of  all  the  ligatures  on  each  side  are  then 
grouped  together,  the  condition  of  each  knot  investigated,  and  the  broad  liga- 
ment carefully  examined  for  l^leeding  points.  Any  ligature  which  seems  loose 
should  be  at  once  replaced.  The  stump  of  each  broad  ligament  is  drawn  down 
into  each  lateral  margin  of  the  vaginal  fornix,  so  that  their  raw  surfaces  will 
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lie  outside  of  the  peritoneal  cavity  and  will  project  into  the  vaginal  caAity,  thus 
lessening  the  possibility  of  adhesions.  Sutures  are  applied  to  maintain  the 
stumps  of  the  broad  ligaments  in  the  vagina,  a  strong  catgut  suture  being  passed 
through  the  edge  of  the  vaginal  wall  in  such  a  manner  as  to  include  the  per- 
itoneum of  each  liroad  ligament  just  above  the  stump,  and  then  continued 


Fig.  274. — Vaginal  Hysterectomy.    Completion  of  the  separation  of  the  broad  hgament  of  the  first 
sitle.     (From  Wcrtheim  unci  Micholitsch,  "Die  Technik,"  etc.,  Leijazig,  1906.) 


through  the  edge  of  the  upper  vaginal  wall.  This  suture  is  in  effect  a  fixation 
suture,  and  before  it  is  tied  one  similar  to  it  may  be  inserted  in  the  outer  edge 
of  the  vaginal  wound.  Corresponding  sutures  are  now  introduced  on  the 
opposite  side,  and  these,  when  tied,  compress  each  broad  ligament  in  a  lateral 
angle  of  the  vaginal  incision.  The  gauze  ]:)ads  are  now  withdrawn  from  the 
pelvis  and  the  latter  is  sponged  out  with  pads  ^vl•ung  in  hot  saline  solution. 
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The  vaginal  openings  between  the  stumps  are  then  closed  mth  a  running  catgut 
suture,  care  being  taken  to  approximate  the  peritoneal  surfaces.  The  ends 
of  the  ligatures  are  cut  short,  and  the  vagina  is  packed  with  gauze.  The  blad- 
der is  catheterized,  and,  if  the  urine  is  found  to  be  clear,  the  operator  may  feel 
sure  that  the  organ  has  received  no  serious  injury.  The  presence  of  blood 
in  the  urine  may  indicate  injury  either  to  the  bladder  or  to  the  ureter. 

Variations  in  Technique. — Variations  in  technique  may  be  necessary.  We 
have  already  referred  to  the  fact  that  it  may  be  more  convenient  to  open  the 
posterior  peritoneum  before  attempting  to  open  the  anterior.  In  other  cases 
the  fimdus  cannot  be  pulled  down  on  account  of  adhesions,  enlargement  of 
the  uterus,  or  the  smallncss  of  the  vagina,  and  it  may  be  necessary  to  ligate 
the  greater  part  of  the  broad  ligament  before  the  fundus  can  be  pulled  dowii. 
Occasionally  it  is  more  convenient  to  pull  the  fundus  down  behind  than  in  front 
before  securing  the  infundibulo-pelvic  ligaments.  If  the  case  is  further  com- 
plicated by  salpingitis,  or  if  other  infected  areas  are  exposed,  it  is  advisable 
not  to  close  the  vaginal  incision  at  the  conclusion  of  the  operation,  but  to  pack 
with  gauze,  so  that  drainage  may  he  maintained  for  several  days. 

Many  operators  advocate  the  splitting  of  the  uterus  before  an  attempt  is 
made  to  ligate  the  vessels;  yet  this  procedure  is  contra-indicated  in  carcinoma, 
not  only  on  account  of  the  risk  of  transplanting  part  of  the  growth,  but  because 
of  the  likelihood  of  exposing  infected  areas  in  the  uterus,  such  as  a  pyometra 
above  the  margin  of  the  cancer. 

ComjMcations  of  the  Operation. — The  bladder  may  be  torn,  cut,  or  perforated, 
and  the  injury  may  not  be  discovered  during  the  operation,  especially  if  the 
patient  was  catheterized  immediately  before  the  operation,  as  should  always 
be  done.  This  complication  is  more  apt  to  occur  when  the  disease  has  spread 
tln-ough  the  cervix  into  the  bladder.  If  the  injury  is  recognized,  the  opening 
should  be  closed  with  two  rows  of  fine  catgut.  Often,  however,  it  remains 
unrecognized  until  the  following  day,  when  chibbling  of  urine  is  noticed.  In 
the  latter  event  it  should  be  let  alone,  and,  after  convalescence  is  established, 
if  the  fistula  has  not  closed,  the  attempt  should  be  made  to  accomplish  this 
result  by  a  secondary  operation.  Similarly,  although  very  rarely,  the  rectum 
or  an  adherent  piece  of  intestine  may  be  injured  and  a  fecal  fistula  or  a  peritonitis 
may  result,  according  to  the  situation  of  the  injured  spot  and  its  relation  to  the 
l)owel.  The  ureter  may  be  tied,  torn,  or  cut.  This,  unfortunately,  is  not 
generally  recognized  at  the  time  of  the  operation.  If  the  m'eter  alone  is  injured, 
a  ureteral-vaginal  fistula  will  develop  while  the  patient  is  yet  in  bed.  If  one 
ureter  is  included  in  a  ligatm'e  a  fistula  may  also  develop.  If  both  ureters  are 
tied, — which,  fortunately,  is  a  rare  occmrence, — death  is  most  apt  to  super- 
vene. Fortunately  these  complications  can  be  avoided  ordinarily  if  the  ureters 
are  pre\aously  catheterized.  Yet  the  method,  even  with  this  precaution, 
is  not  without  some  danger,  as  shown  by  a  case  of  Cullen's.  Both  m'eters  had 
been  catheterized  without  difficulty,  and  tlu'oughout  the  operation  their  course 
had  been  palpated  with  but  little  difficulty.  At  the  conclusion  of  the  operation 
one  catheter  was  easily  removed,  but  the  left  one  had  been  broken,  probably 
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by  the  bite  of  a  pair  of  artery  forceps.  A  jjortioii  was  removed,  but  a  piece 
17.5  cm.  long  still  remained  in  the  ureter.  The  condition  of  the  patient  did 
not  warrant  the  necessar}'  abdominal  section  for  its  recovery,  and  death  occurred 
on  the  seventh  day. 

In  case  the  ureters  are  cut  through  at  tlie  time  of  operation  and  recognized, 
a  ureteral  anastomosis  should  immediately  be  performed,  ^'an  Hook's  method 
is  satisfactory  and  simple.  In  case  the  incision  is  close  to  the  bladder,  trans- 
plantation into  that  viscus  should  be  immediately  effected.     (Fig.  275.) 

Hemorrhage  may  be  troublesome,  especially  in  the  cases  associated  with 
indurated  parametria,  as  the  ligatures  may  cut  tlii'ough  the  tissue  and  not  secure 
the  vessels.     One  is  then  in  an  awkward  predicament,  and  can  control  the  bleed- 


Fin.  275. — Ureteral  Anastomosis.    (From  Doedcrlein  und  Kroenig,  "Operat.  Gynaekol.,"  Leipzig,  lOO.j.) 


ing  only  by  a])plying  forceps  to  the  ligament  and  leaving  them  in  position  for 
seventy-two  hours.  This  may  best  be  done  Avith  the  forceps  of  Pr3'or,  which 
have  detachable  handles,  or  the  ordinar}'  long  clamps  may  be  used.  Each 
blade  of  the  forcei)s  should  be  wrapped  with  gauze.  Or  the  patient  may  at 
once  be  placed  in  the  dorsal  position,  and  a])dominal  section  ]:)erformed.  thus 
making  it  possible  to  control  the  vessels  from  al)ove.  In  the  majority  of  cases, 
however,  this  will  be  unnecessary,  as  the  hemorrhage  can  be  controlled  1\a'  clamps 
in  the  vagina.  This  comj)lication  sliould  rarely  occur,  as  vaginal  extiri)ation 
of  tlie  uterus  should  not  be  performed  if  the  parametrium  is  known  to  be 
involved. 

The  Afler-Treaiment. — When  the  effects  of  the  antesthetic  have  worn  away, 
the  patient  may  be  greath'  relieved  from  time  to  time  b}^  turning  her  gently 
from  one  side  to  the  other.     After  a  few  days  .she  may  be  placed  on  her  face 
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and  allowed  to  urinate  in  that  posture.  The  catheter  should  be  used  every 
eight  hours  at  first,  if  necessary,  and  the  bowels  should  be  opened  on  the  third 
day.  Just  before  this  time  the  vaginal  pack  should  be  removed  and  large  hot 
douches  of  formalin  solution  (1  in  2,000)  should  be  given  twice  daily.  Morphine 
should  be  administered  sparingly.  As  a  rule,  heroin  in  small  doses,  or  codeine 
with  trional,  will  control  the  pain. 

Causes  of  Death  Following  Vaginal  Hysterectomy. — Rarely  does  a  patient 
die  of  shock,  because  this  operation  can  be  performed  in  from  twenty  to  thirty 
minutes,  and  can  even  be  done  under  local  anaesthesia.  A  general  ana-sthetic 
should  be  given  only  for  as  short  time  as  possible. 

Infection  causes  a  lai'ge  proportion  of  the  fatalities,  although  the  facilities 
for  drainage  are  infinitely  better  after  the  vaginal  operation  than  after  the 
abdominal  hysterectomy.  The  mortality,  however,  resulting  from  vaginal 
hysterectomy  should  bo  small,  because  the  cases  should  be  selected,  and  in- 
fection should  cause  an  extremely  small  proportion  of  deaths  if  careful  pre- 
liminary preijaration  has  been  observed.  Ligation  of  the  ureters  may  be  a 
most  dangerous  complication.  Sometimes  it  causes  death,  but  there  is  always 
the  chance  that  a  uretero-vaginal  fistula  may  develop  and  fatality  thus  be 
avoided.  Zweifel  states  that  injuries  of  the  ureters,  bladder,  or  rectum  occurred 
in  4.8  per  cent  of  his  cases.  Reipen  reported  them  in  8.91  per  cent  of  Kalten- 
bach  and  Fehling's  cases.  In  69  operations  by  Baecker  they  occurred  in  9 
instances.  Sampson  reports  that,  in  157  hysterectomies  for  cancer  of  the 
uterus  in  Kelly's  clinic,  the  ureters  were  found  to  be  involved  in  the  disease  in 
91  cases,  so  that  there  was  constant  opportunity  for  these  structures  to  receive 
injuries. 


IX.  PALLIATIVE  TREATMENT  OF  UTERINE  CANCER;  TREATMENT 
OF  RECURRENCES  FOLLOA^TNG  OPERATION;  GENERAL  MEAS- 
URES TO  BE  EMPLOYED  IN  CASES  OF  UTERINE  CANCER. 

Palliative  Treatment. — Every  surgeon  should  familiarize  himself  with  the 
palliative  treatment  of  uterine  cancer;  because  at  the  present  time,  in  this 
country,  the  great  majority  of  cases  are  inoperable  when  they  first  apply  for 
medical  advice.  There  is  little  doubt  that,  in  the  past,  too  little  has  been 
done  for  the  relief  of  the  unfortunate  victims  of  inoperable  cancer.  Far  too 
often  has  the  treatment  been  limited  to  morphine  and  douches.  The  present 
literature  is  emj)hasizing  the  fact  that  much  can  be  done  to  limit  the  pain  and  the 
offensive  odor  of  the  disease  by  comparatively  simple  measm'es.  Indeed,  Lomer, 
Mond,  Roessling,  and  others  have  even  reported  cases  in  which  cauterization 
has  caused  the  subsidence  of  the  infiltration  which  proved  merely  inflammatory 
and  not  malignant,  and  permitted  the  removal  of  growths  which  had  been  con- 
sidered inoperable.  Yet  it  would  appear  that  there  should  be  a  limit  to  the 
extent  of  the  treatment  ad\ised,  although  some,  as  Freund,  have  recently 
advocated  the  removal  of  the  uterus  in  cases  definitely  known  to  be  inoperable, 
VOL.  VIII. — 42 
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claiming  that  hopeless  cases  demanded  heroic  treatment.  Some  basis  for  such 
treatment  is  afforded  by  the  records  of  isolated  cases  in  the  literatm-e,  in  which 
it  would  appear  that  even  the  simpler  methods  of  palliative  treat 'iient  had 
caused  at  least  an  arrest  of  the  growth,  as  in  the  well-known  case  of  Lomer's, 
while,  at  the  same  time,  the  records  also  show  that  several  have  escaped  a 
recurrence  of  the  disease  for  varying  periods  after  incomplete  operations.  Ihus, 
Fleischmann,  in  1908,  reported  three  cases  in  which  the  limit  of  the  growth  at 
one  side  defied  removal  at  operation,  and  yet  these  patients  had  no  recurrence 
for  periods  of  tln-ee,  eight,  and  eleven  years  respectively.  Oases  like  these  do 
not  permit  of  comparison  with  those  in  which  attempt  is  made  to  remove  a 
uterus  from  a  mass  of  cancerous  parametrium.  In  Freund's  cases  two  of  the 
seven  operated  upon  shortly  afterward  presented  ureteral  necrosis.  Moreover, 
there  are  not  reported  in  the  literature  myriads  of  cases  in  which  death  followed 
as  a  result  of  cutting  both  ureters,  or  from  infection,  or  from  unsuccessful  efforts 
to  check  the  bleeding  from  the  infiltrated  ])arametrium ;  and  the  smallness 
of  the  number  of  those  cases  in  which  death  followetl  an  incomplete  removal 
of  the  uterus  must  be  considered  most  marked  exceptions  to  the  general  rule. 
These  facts  make  one  hesitate  to  subject  the  unfortunate  individual  to  the 
anguish  of  an  operation  which  offers  practically  no  prospect  of  relief. 

The  local  palliative  treatment  consists  largely  of  curettage  and  cauteriza- 
tion, repeated  at  intervals  of  ever}^  few  weeks.  Lomer  and  many  others  insist 
that  the  treatment  should  be  repeated  at  least  every  four  weeks.  As  a  rule, 
it  is  necessary  to  emplo}^  a  general  ansesthetic,  and  then  it  will  be  found  that 
nitrous  oxide  usually  suffices.  Some  surgeons,  however,  advocate  local  anaes- 
thesia. 

After  the  usual  preliminary  preparation  for  v'aginal  operations,  the  patient 
is  placed  in  the  dorsal  posture  on  the  operating  table,  and  the  limits  of  the 
cancerous  growth  are  carefullj^  palpated.  Gas  is  now  given,  and  the  friable 
carcinomatous  material  is  scraped  away  with  a  large  curette,  after  which  the 
field  is  gone  over  again  with  a  smaller  curette,  in  order  to  remove  the  smaller 
pockets  of  the  ramifications  of  the  disease.  Considerable  hemorrhage  may 
result  before  the  firm  underlying  tissue  is  reached.  The  greatest  care  should 
be  exercised  to  avoid  perforation  of  the  uterine  wall.  That  this  caution  is 
necessary  may  be  seen  from  the  published  statements  of  Zacharias,  who,  in 
1908,  reported  seven  fatalities  following  the  palliative  scraping  of  inoperable 
cases,  in  several  of  wliich  death  was  due  to  peritonitis  following  perforation. 

Up  to  this  point  practically  all  methods  are  the  same,  the  points  of  varia- 
tion consisting  largely  in  the  character  of  the  cauterizing  agent.  For  a  con- 
siderable period  of  time  the  thermocautery  has  enjoyed  the  greatest  popularity, 
and  it  certainly  is  the  most  helpful  agent  whenever  a  portion  of  the  cervix  is  to 
be  removed.  Lomer,  in  1903,  collected  two  hundred  and  tliirteen  cases  in 
which  the  results  were  fairly  favorable,  yet  of  coiu'se  this  is  undoubtedly  a 
very  small  percentage  of  the  cases  which  have  been  so  treated.  When  the 
cautery  is  used,  care  must  be  taken  to  control  the  bleeding  which  commonly 
ensues,  and  ligatures  are  often  necessary.     The  bleeding  frequently  cannot  be 
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controlled  in  this  manner,  and  then  artery  forceps,  left  in  place  for  forty-eight 
hours,  will  he  most  helpful. 

In  1884  A,  Reeves  Jackson  advocated  curettage  and  zinc-chloride  tampon- 
age  of  the  cavity.  This  treatment  has  been  revived  by  Czerny.  He  employs 
curettage  and  follows  it  by  a  firm  tamponade  of  gauze  saturated  with  a  solution 
of  zinc  chloride  of  the  strength  of  from  thirty  to  fifty  per  cent.  This  gauze 
tampon  is  left  in  place  for  thi-ee  days,  after  which  it  is  withdi'awn  and  douches 
are  given.  This  method  has  been  attended  occasionally  with  astonishingly  good 
results.  Yet  Buttersack,  in  1909,  who  has  reviewed  this  cjuestion,  calls  at- 
tention to  the  fact  that  the  extent  of  the  action  of  any  chemical  upon  the  tis- 
sues is  quite  beyond  the  control  of  the  administrator;  and  he  concludes  that 
this  method  has  lost  most  of  its  popularit}^  One  of  us  (Murphy),  how^ever, 
does  not  agree  with  him. 

In  1906  Chrobak  reported  a  series  of  cases  which  were  cauterized  with  crude 
fuming  nitric  acid — an  agent  which,  in  his  opinion,  is  superior  to  the  actual 
cautery.  His  series  includes  foiu*  hundred  and  eight  cases,  in  which  life  con- 
tinued for  from  three  to  elcA^en  years.  One  patient  who  first  presented  herself 
for  treatment  in  1884,  w^as  alive  at  the  time  of  the  report,  and  another  who 
had  been  under  observation  since  1886  had  as  yet  shown  no  e\adence  of  recur- 
rence. 

The  method  which  he  advocates  is  the  following : — After  careful  preliminary 
curetting,  the  acid  is  directly  ai)plied  to  the  excavated  ulcer,  care  being  taken 
to  blow  away  the  fumes  of  the  acid  from  time  to  time.  The  cavity  is  then 
packed  with  gauze  for  a  few  hours,  after  which  insufflations  of  equal  parts  of 
iodoform  and  tannic  acid,  or  iodoform  and  charcoal,  are  given  instead  of  douches. 
Two  or  three  weeks  after  this  treatment  a  slough  is  tlirown  off,  and  there  is  left 
a  granulated  surface  which  should  l^e  treated  with  silver  nitrate  or  iodine. 
This  curetting  and  cauterization  should  l)e  frequently  rejx'ated. 

Webster  uses  the  curette  and  actual  cautery  followed  with  tampons  wrung 
from  pure  formalin;  these  tampons  being  allowed  to  remain  in  place  for  three 
days  before  removal.  As  in  the  nitric-acid  method,  the  greatest  care  must  be 
employed  to  prevent  the  cauterizing  fluid  from  extending  below  the  site  of  the 
affected  areas,  upon  the  vaginal  wall  and  perineum.  For  this  reason,  there- 
fore, the  adjacent  parts  should  be  smeared  with  vaseline  and  a  jjiece  of  thin 
gutta-percha  tissue  should  be  placed  immediately  beneath  the  raw  surfaces. 
Thereafter,  and  twice  daily,  formalin  douches  should  be  given  in  the  strength 
of  1  in  2,000.  Many  others  who  also  employ  formalin  for  cauterization,  use 
it  in  diluted  form  for  douching. 

Gellhorn,  in  1907,  reported  a  number  of  cases  which  he  had  treated  with 
acetone.  His  method  is  as  follows:— The  patient  being  under  the  influence  of 
a  general  anaesthetic,  the  ulcerated  area  is  carefully  curetted  so  as  to  remove 
all  sloughing  tissue,  and  the  crater  is  gently  dried  with  cotton  pledgets;  after 
which  the  lower  third  of  the  vagina  and  the  vulva  are  thickly  smeared  with 
vaseline.  The  anaesthesia  is  then  interrupted,  and  the  patient  is  placed  in  the 
Trendelenburg  posture,  when  from  one-half  to  one  ounce  of  acetone  is  poured 
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thi'ough  a  tubular  speculum  into  the  cancerous  crater.  After  the  acetone  has 
been  in  contact  with  the  wound  for  some  twenty  or  thirty  minutes,  the  table 
is  lowered  and  the  excess  of  fluid  is  allowed  to  run  tlu'ough  the  speculum  out 
of  the  vagina.  All  traces  of  acetone  are  now  washed  from  the  healthy  vagina 
and  vulva  with  sterile  water,  and  a  gauze  strip  wrung  from  acetone  is  packed 
into  the  crater  and  held  in  place  by  a  dry  cotton  tampon  which  is  firmly  packed 
into  the  vagina. 

Subsequent  treatments  are  made  two  or  three  times  weekly,  beginning 
four  or  five  days  after  the  first  one.  These  may  be  conducted  at  home  or  in 
the  i)hysician's  office,  as  no  anaesthetic  is  required,  nor  is  curetting  indicated. 
The  hips  are  again  elevated  and  the  speculum  is  filled  with  acetone,  which 
is  again  kept  in  contact  with  the  wound  for  twenty  or  thirty  minutes.  Gell- 
horn  states  that  the  patients  themselves  may  hold  the  speculum  in  place.  When 
the  table  is  depressed,  care  must  be  taken  to  prevent  the  acetone  from  coming 
in  contact  with  the  healthy  tissues,  and  to  this  end  vaseline  should  be  smeared 
thickly  over  the  labia,  healthy  vagina,  and  speculum.  The  cavity  is  next  dried, 
and  a  cotton  tampon  covered  with  vaseline  is  introduced  into  the  vagina  and 
kept  there  for  a  few  hours. 

Acetone  has  intense  hygroscopic  qualities  and  causes  tissue  to  shrink  so 
rapidly  that  sections  left  in  it  for  more  than  a  few  hours  are  too  hard  for  the 
microtome.  All  slight  oozing  is  quickly  checked  by  the  treatment,  and  bleeding 
surfaces  are  converted  into  whitish  films.  Considerable  contraction  of  the 
cancerous  crater  soon  results,  and  consequently  smaller  specula  are  required 
for  subsequent  treatments.  More  than  one  curetting  is  unnecessary,  as  the 
walls  of  the  cancerous  cavity  become  smooth  and  firm  and  do  not  present  poly- 
poid excrescences  nor  friable  necrotic  tissue.  There  is  no  pain  attending  the 
treatment  unless  the  acetone  has  come  in  contact  with  the  vulva.  This  passes 
away  rapidly,  especially  if  the  parts  are  washed  with  cool  water  immediately 
after  the  accident  occurs. 

Various  other  local  non-operative  palliative  measures  have  been  attempted. 
Among  these  may  he  mentioned  the  x-ray,  which  has  been  applied  to  the  can- 
cerous tissues  tln-ough  a  vaginal  tube.  The  results  vary  somewhat,  yet  prob- 
ably this  treatment  never  modifies  the  progress  of  the  disease  in  the  deeper 
tissues,  although  it  would  appear  that  occasionally  it  has  exerted  some  re- 
striction ui:)on  the  superficial  parts  of  the  growth.  Indeed,  it  is  the  consensus 
of  opinion  that  the  .r-ray  should  never  l)e  advised  as  a  primary  measure,  if  there 
is  any  chance  of  curing  the  disease  by  extir})ation.  Man}'  advise  its  use  after 
radical  operations  have  been  performed. 

A  still  newer  form  of  treatment  is  the  so-called  lightning  treatment,  or  ful- 
guration,  a  method  which  was  devised  and  modestly  exploited  by  Keating- 
Hart  in  Marseilles,  although  the  name  "  f ulguration "  was  applied  by  Czerny. 
The  method  r('(|uiros  the  use  of  a  general  anaesthetic  and  consists  in  the  appli- 
cation of  a  i)owerful  electric  spark  to  the  tissues.  The  spark  is  passed  at  a 
distance  of  from  2  to  4  centimetres  from  the  diseased  area,  and  the  pro- 
cediu'e  is  kej)t  u})  for  from  five  to  forty  minutes,  during  ^^■hich  time  the  position 
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of  the  spark  is  frequently  changed.  Following  this  procedure,  the  cancerous 
mass  is  removed  with  a  knife  or  sharp  curette,  and  the  fulguration  is  again 
continued  for  ten  or  fifteen  minutes.  The  necessary  apparatus  can  be  at- 
tached to  the  ordinary  .r-ray  apparatus.  Recent  reports  indicate  that  this 
method,  at  least  in  uterine  cancers,  has  no  special  value  over  other  types  of 
cauterization. 

At  the  present  time  one  of  the  most  talked-of  methods  is  the  so-called  trypsin 
treatment.  Unfortunately  for  the  success  of  the  method  it  has  lieen  the  sub- 
ject of  sensational  newspaper  articles,  both  in  the  lay  and  the  medical  press. 
The  editor  of  the  Journal  of  the  American  Medical  Association  has  shown  that 
a  patient  with  carcinoma  who  had  been  treated  with  trypsin  and  ^\'as  reported 
as  cured  in  a  popular  magazine,  died  within  four  months  after  the  alleged  cure, 
and  that  an  autopsy  showed  that  the  body  was  fairly  riddled  with  the  malignant 
disease.  At  the  present  time  opinion  is  divided  as  to  the  merits  of  this  remedy, 
although  possibly  it  is  still  too  early  to  form  a  safe  judgment  as  to  its  merits 
or  demerits.  The  advocates  of  the  method  claim  that  it  causes  (1)  an  arrest 
or  shrinkage  of  the  growth;  (2)  improvement  of  the  general  health;  (3)  diminu- 
tion of,  or  cure  of,  the  pain;  (4)  diminution  of  the  discharge  and  a  decrease  in 
the  factor,  except  in  the  cases  in  which  much  sloughing  has  occurred.  The 
great  interest  wdiich  has  been  aroused  by  the  exploiting  of  this  form  of  treat- 
ment necessitates  more  descriptive  space  in  a  work  of  this  character  than  the 
recorded  results  would  warrant. 

The  results  of  this  treatment  are  not  thus  far  encouraging.  Graves,  in 
1908,  reports  five  cases  of  recurrent  cancer  of  the  breast,  and  one  recurrent 
squamous-cell  carcinoma  of  the  cer\dx  uteri  in  which  this  treatment  was  insti- 
tuted without  favorable  results.  In  all  these  cases  everything  that  could  be 
done  by  surgical  procedures  had  been  carried  out,  and  the  diagnosis  had  been 
confirmed  by  the  microscope,  before  the  treatment  was  instituted.  Weinstein, 
in  1908,  administered  it  in  ten  cases  of  cancer  of  the  digestive  organs  with  en- 
tirely negative  results.  The  immediate  relief  of  pain,  which  the  supporters 
of  the  method  claim  for  it,  was  never  experienced.  Pinkuss  reported  to  the 
Obstetrical  Society  of  Berlin,  July  12th,  1907,  four  cases  of  inoperable  cancer, 
two  of  them  uterine,  which  were  treated  by  this  method.  Although  no  con^ 
elusions  were  given,  the  discussion  emphasized  the  toxic  effects  which  may 
follow  the  treatment,  and  the  difficulty  of  determining  the  dosage,  due  to  the 
variations  in  the  strength  of  the  ferments,  some  being  nearly  inactive  while 
others  are  the  reverse. 

However,  it  does  appear  to  be  a  fact  that  trypsin  probably  has  a  destructive 
action  on  cancer,  although  an  effective  method  of  applying  the  remedy  has 
not  yet  been  determined.  Injections  into  localized  cancerous  nodules  beneath 
the  skin  have  been  followed  by  atrophy  of  the  cancer  cells  without  destruction 
of  the  normal  connective  tissue,  although  it  is  apparent  to  all  that  this  type 
of  growth  can  be  removed  successfully,  and  ob\aous  that,  if  it  is  a  local  recur- 
rence or  metastasis,  any  known  treatment  is  not  apt  to  be  successful. 

The  literature  of  the  present  time  is  fairly  teeming  with  the  descriptions 
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and  reports  of  other  methods  of  non-operative  treatment.  Injections  of  methy- 
lene Wue,  of  liver  extract,  of  thymus,  of  bacterial  toxins,  of  various  cancer 
serums,  for  the  most  part  taken  from  the  blood  of  lower  animals  suffering  from 
the  disease,  all  have  their  advocates,  but,  for  the  most  part,  they  are  not  yet 
ready  for  description  in  a  work  of  this  character.  Nearly  all  agree,  however, 
that  the  future  treatment  of  inoperable  cancer,  and  possibly  all  cancer,  will 
be  found  along  the  lines  of  chemical  and  biological  research. 

Treatment  of  Recurrences  Following  Operation. — In  continental  Europe, 
where  the  percentage  of  uterine  cancers  considered  operable  is  high,  many 
have  advocated  the  operative  treatment  of  a  recurrence  under  certain 
conditions,  von  Rosthorn,  in  particular,  was  an  advocate  of  this  procedure 
under  favorable  conditions.  In  order  that  this  method  may  be  carried  on 
under  the  most  favorable  circumstances,  all  operated  cases  should  be  examined 
at  intervals  of  a  few  weeks,  for  the  pm-pose  of  discovering  the  presence  of 
a  recurrence  at  the  earliest  possible  moment.  In  this  country  comparatively 
few  patients  are  subjected  to  an  operation  at  an  early  j^eriod,  as  the  diagnosis 
is  generally  made  late.  This  question  is  not  of  paramount  importance  here 
at  the  present  time,  as  the  majority  of  cases  operated  upon  are  really  inoperable, 
and  present  recurrences  so  soon  that  the  treatment  following  operation  largely 
resolves  itself  into  palliative  measures. 

General  Measures. — All  emphasize  the  fact  that  patients  should  be  kept 
in  ignorance  of  their  true  condition  in  order  to  spare  them  much  unnecessary 
anguish.  The  next  of  kin,  however,  should  be  fully  acquainted  with  the  situa- 
tion. Every  attention  should  be  paid  to  the  hygienic  surroundings,  and  the 
patients  should  be  kept  in  the  open  air  as  much  as  possible.  They  should  be 
encouraged  to  sleep  out  of  doors,  and  the  diet  should  not  only  be  nourishing 
but  suited  to  the  individual  taste.  The  digestion  should  be  carefully  watched 
and  the  bowels  kept  open.  The  patient  should  sleep  alone  in  bed.  Sexual 
intercourse  should  be  abandoned,  although  it  is  remarkable  how  few  cases 
of  imi:)lantation  in  the  male  partner  have  been  recorded.  In  the  later  stages 
of  the  disease  much  attention  must  be  given  to  diminishing  the  foul  odor  of 
the  discharge.  To  this  end  some  operative  treatment  of  the  palliative  type 
is  frequently  indicated,  which  treatment  is  supplemented  by  douches,  although 
the  effects  of  the  latter  are  unfortunately  extremely  transient.  The  douches 
may  be  prepared  with  diluted  formalin,  potassium  permanganate,  iodide  of 
mercury,  aluminum  acetate,  kerosene,  or  one  of  many  other  preparations. 
After  the  douche,  a  mixture  of  equal  parts  of  sterile  glycerin  and  olive  oil 
should  be  injected  into  the  vagina  and  the  vulva  should  be  anointed  with  the 
same  solution.  The  skin  about  the  vulva  may  be  protected  from  the  irritating 
discharge  by  vaseline  or  by  a  mixture  of  oil  and  lime  water.  A  piece  of  thin 
waterproof  sheeting  tied  around  the  body  frequently  helps  to  diminish  the 
bad  odor.  During  the  day  it  may  be  worn  as  a  petticoat.  Late  in  the  disease 
the  pain  is  the  most  marked  symptom,  as  a  rule.  Frequent  sedatives  are 
demanded  and  should  be  given.  Morphine  should  be  saved  for  the  very  last 
resort,  and  enormous  doses  are  necessary  when  the  habit  is  formed.     A  judicious 
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use  of  codeine,  together  with  trional,  or  small  does  of  heroin  and  trional,  will 
frequently  give  as  much  relief  as  morphine.  The  complications  resulting  from 
the  extension  of  the  disease  to  the  bowel  or  urinary  tract  must  be  met  as  de- 
manded bv  the  indi\'idual  circumstances. 


X.  FURTHER  DETAILS  REGARDING  UTERINE  NEW-GROWTHS. 

Adenocarcinoma  of  the  Body  of  the  Uterus.— This  is  the  most  favorable 
form  of  carcinoma  which  affects  the  reproductive  organs,  largely  because  it 
gives  symptoms  early,  does  not  tend  to  invade  the  tissues  adjacent  to  its  site, 
and  does  not  give  rise  to  metastases  until  late  in  its  course,  owing  to  the  fact 
that,  in  comparison  with  the  cervix,  which  is  rich  in  lymphatics,  the  fundus 


Fig.  276. — Everting  Adenocarcinoma  of  the  Fundus   Uteri.      From   Martin   und   .Tung,  "Path.  u. 

Ther.   der  Frauenkr.,"  1907.) 

uteri  possesses  a  meagre  supply  of  these  vessels.  The  tumor  whicli,  in  com- 
parison with  some  other  forms,  grows  rather  slo^^•l}',  may  be  everting  or  invert- 
ing in  type.     (Fig.  276.) 

In  direct  contrast  to  many  of  the  cancers  pre^'iously  described,  adenocar- 
cinoma of  the  fundus  rarely  extends  to  the  external  os,  so  that  the  diagnosis 
cannot  be  made  from  simple  inspection,  ^ye  are  entirely  dependent  upon  the 
symptoms  and  the  microscopical  examinations  of  curettings  for  the  recognition 
of  this  form  of  tumor. 

In  the  earhest  stages  of  the  disease  the  uterus  is  practically  unaltered  in 
size,  shape,  and  consistency;  but,  as  the  disease  advances,  this  organ  becomes 
large  and  firm,  although  frecjuently  it  is  boggy.  If  extension  to  the  peritoneal 
surface  has  taken  place,  irregular  and  flattened  nodules  may  give  the  organ  a 
more  or  less  nodular  shape.     In  other  cases  the  uterus  may  be  small  or  irregular, 
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but  appears  denseh'  infiltrated.  When  the  organ  is  cut  open,  an  early  growth 
appears  as  a  circumscribed  nodule  springing  from  the  surface  of  the  mucosa, 
and  consisting  of  many  delicate  finger-like  processes,  A\hich  give  it  a  some- 
what shaggy  appearance.  The  tumor  gradually  becomes  thicker  as  it  grows, 
and  presently  appears  as  a  branching  growth  consisting  of  several  main  stems 
with  numerous  offshoots  and  delicate  terminal  branches,  suggesting  the  arrange- 
ment of  placental  villi.  The  growth  is  soft  to  the  touch  and  its  cut  surface 
presents  the  appearance  of  a  i)ale,  waxy,  or  finely  granular  area,  which  is  easily 
distinguished  from  the  delicate,  pinkish  tint  of  the  normal  mucosa.  There 
is  usually  considerable  injection  of  the  surrounding  tissue. 

As  a  rule,  this  type  of  cancer  begins  in  a  localized  area,  although  probably 
never  at  a  single  definite  point,  and  not  infrequently  it  appears  as  if  the  entu'e 


Fig.  277. — Adenocarcinoma  of  Corpus  Uteri.  Kaiserling  preparation.     (From  ^lartin  unci  Jung.  1007.) 

mucosa  had  become  simultaneously  involved.  Early  growths  may  be  so  limited 
that  they  affect  only  the  superficial  portions  of  the  endometrium.  But  if,  ow- 
ing to  the  development  of  suspicious  symptoms,  an  examination  is  made,  one 
is  likely  to  find  the  entu-e  ca\T.ty  of  the  uterus  transformed  mto  cancerous 
tissue,  presenting  itself  as  abundant  dome-shaped  masses,  and  showing  but 
little  trace  of  the  delicate  finger-like  processes  just  described.  (Fig.  277.) 
Coincidently  with  the  ingrowth  into  the  uterine  cavity,  there  is  a  correspond- 
ing, though  usually  more  tardy,  penetration  of  the  growth  into  the  uterine 
walls.  In  sections  of  the  uterus  this  appears  as  a  whitish-yellow  mass,  which 
is  slightly  granular  but  soft,  and  stands  out  in  bold  contrast  with  the  sur- 
rounding muscle.  The  extension  takes  place  usually  in  an  irregular  fashion, 
yet  ultimately  the  growth  reaches  the  peritoneal  layer,  forming  rows  of  small, 
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smooth,  waxy  elevations  upon  the  surface.  Comcidently  with  this  extension 
there  may  be  degeneration  of  the  primary  tumor,  which  becomes  transformed 
into  a  necrotic  caseous  or  sloughing  mass. 

Histology. — Cancer  developing  in  the  endometrium  may  begin  either  in 
the  superficial  portions  or  in  the  depths  of  the  glandular  epithelium,  and  it 
usually  presents  a  definite  adenomatous  appearance.  In  the  everting  type 
the  earliest  changes  appear  to  be  a  proliferation  of  the  epithelium  in  the  form 
of  little  mounds,  although  many  have  described  a  change  in  the  character  of 
the  individual  cells.  As  the  epithelial  proliferation  advances,  the  mound- 
like outgrowths  are  supplied  with  stroma  from  the  underlying  tissue.  These 
little  mounds  project  from  the  surface  of  the  mucosa  into  the  canity  of  the 
uterus  or  into  the  lumina  of  the  tubular  glands.  The  epithelial  cells  may  be 
uniform  in  size,  but,  as  a  rule,  they  are  very  irregular,  some  being  over  three 
or  four  times  as  large  as  their  neighbors.  The  outgrowths  may  resemble  delicate 
fingers,  presenting  a  rounded  outline,  although  frequently  their  contour  is 
crenated,  showing  depressions  along  the  sides  or  at  the  ends.  The  main  out- 
growth and  the  various  branches  are  covered  with  one  or  more  layers  of  epithe- 
lium, the  nuclei  of  which  are  irregular  in  size,  shape,  and  staining  qualities. 
As  a  result  of  growth  there  finally  ensues  an  excessive  formation  of  new  glands 
composed  of  cancerous  cells. 

With  the  advance  of  the  disease  there  is  a  breaking-down  of  the  older  portions 
of  the  growth.  The  surface  becomes  necrotic  and  is  invatled  by  pohmor- 
phonuclear  leucocytes,  while  the  glands  themselves  serve  as  foci  of  coagulation 
necrosis.  Scattered  throughout  the  deeper  portions  of  the  tissue,  especially 
in  the  centre  of  a  necrosed  area,  are  irregular,  laminated,  calcareous  plates 
wliich  select  the  nuclear  stain.  As  the  progress  of  degeneration  advances 
still  further,  the  necrosis  extends  to  the  uterine  muscle  and  both  the  muscle 
and  the  glands  are  overwhelmed  with  polymorphonuclear  leucocytes.  Just 
outside  this  border  may  be  seen  an  infiltration  of  round  cells. 

This  type  of  tumor  extends  b}'  direct  invasion,  as  well  as  by  extension 
tlu'ough  the  blood-  and  lymph-streams.  As  a  rule,  however,  these  processes 
develop  much  more  slowly  than  they  do  in  cancers  of  the  cervix. 

Symptoms. — Fortunately  for  the  patient,  symptoms  manifest  themselves 
much  sooner  than  they  do  in  the  cervical  growths.  Hemorrhage  is  most  common 
at  a  fau'ly  early  period  of  the  cancerous  involvement.  As  we  have  seen,  involve- 
ment of  the  lymph  nodes  occm's  comparatively  late,  so  that  the  majority  of  cases 
presenting  symptoms  of  several  months'  duration  are  truly  operable;  for  at 
that  time  the  growth  is  still  frequently  limited  to  the  uterus,  in  marked  con- 
trast to  what  is  observed  in  the  cervical  types. 

Treatment. — The  hope  of  a  cure  is  much  greater  than  it  is  in  the  cer^^cal 
type,  and  a  genuine  cm-e  frequently  results  after  a  simple  vaginal  hysterectomy. 
Indeed,  many — as,  for  example,  Doederlein  and  others — find  that  the  percentage 
of  cures  is  from  eighty  to  ninety  per  cent  of  the  patients  who  are  so  treated  and 
who  do  not  succumb  to  the  primary  effects  of  the  operation.  Such  results, 
however,  are  not  seen  in  this  country  on  account  of  the  rarity  of  the  cases  in 
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which  the  presence  of  the  new-growth  is  chscovered  at  an  early  period.     The 
recommendation  of  the  more  extensive  operations,  therefore,  becomes  a  necessity. 

Sarcoma  of  the  Uterus. — Sarcoma  of  the  uterus  is  generally  primary,  but 
may  result  from  the  degeneration  of  a  fibroid  uterus,  or  secondarily  from  an 
extension  of  sarcomatous  disease  in  some  neighboring  structm-e,  more  par- 
ticularly one  of  the  ovaries.  The  tumor,  as  in  the  case  of  a  carcinoma,  may 
consist  of  a  fungoid  everting,  or  an  inverting  and  infiltrating,  mass,  and  gen- 
erally presents  a  uniform,  homogeneous  structure  in  contrast  to  the  alveolar 
or  gland-like  formation  of  a  carcinoma. 

Frequency. — Sarcoma  of  the  uterus  is  regarded  as  a  very  rare  condition, 
and  is  described  b}'  many  authors  as  the  most  infrequent  of  all  uterine  tumors. 
Yet  it  is  more  than  possible  that  if  a  careful  microscopical  examination  were 
carried  out  as  a  routine  measure  in  the  case  of  every  tumor  removed  from  the 
uterus,  it  would  be  found  that  the  percentages  obtained  in  the  past  are  too  low 
to  represent  the  true  frequency  of  this  disease.  Thus  Winter,  in  1907,  found 
sarcomatous  degeneration  in  3.2  per  cent  of  500  fibroid  cases  in  which  only 
grossly  suspicious  areas  of  the  fibroid  tumor  were  sul^jected  to  microscopical 
examination,  wliile  a  complete  routine  examination  of  253  cases  disclosed  the 
existence  of  sarcoma  in  4.3  per  cent.  It  is  certain,  however,  that  cases  of 
uterine  sarcoma  have  been  very  infrequently  reported  in  the  past.  In  1894, 
for  exam})le,  J.  Whitridge  Williams  was  able  to  collect  but  144  cases  from  the 
medical  literature.  Roger  Williams  found  but  2  instances  of  primar}^  sarcoma 
in  2,649  consecutive  cases  of  uterine  neoplasms,  while  Gurlt  observed  but  8  in 
1,933  cases,  ^'arious  American  authors  place  its  frequency  at  from  2  to  4  per 
cent  of  all  uterine  tumors. 

The  frequency'  of  sarcoma  as  compared  with  that  of  carcinoma  is  variously 
given,  but  Gessner  places  it  as  one  to  forty.  In  marked  contrast  to  carcinoma, 
sarcoma  is  more  common!}'  observed  in  the  body  of  the  uterus  than  in  the 
cer\dx.  Thus,  Poschmann,  in  Halle,  found  that  sarcoma  was  observed  in  but 
16  of  403  malignant  uterine  tumors,  the  other  387  being  cases  of  carcinoma. 
Of  these  16  instances  of  sarcoma,  11  involved  the  fundus  and  5  the  cervix, 
while,  of  the  387  instances  of  carcinoma,  10  were  of  the  fundus  and  377  of  the 
cer\dx. 

Etiology. — The  causation  of  sarcoma  is  unknown.  The  disease  may 
develop  in  the  uterus  at  any  time  from  early  infancy  to  old  age,  although  a 
larger  number  of  cases  occur  in  youth.  Gusserow  collected  73  cases,  4  of  which 
occuiTed  under  twenty-nine  years  of  age;  15  between  tliirty  and  forty;  28 
between  forty  and  fifty;  18  between  fifty  and  sixty,  and  3  in  women  over  sixty. 
There  is  on  record  a  case  in  which  a  sarcoma  of  the  uterus  was  observed  in 
a  woman  of  over  seventy.  Hollander  has  reported  a  case  in  an  infant  of  seven 
months.  Up  to  the  present  time  no  e\'ident  causal  relationship  has  been  es- 
tablished between  uterine  sarcoma  on  the  one  hand,  and  trauma,  inflamma- 
tion, or  child-bearing,  on  the  other. 

Many  theories  have  been  advanced  to  explain  the  pathogenesis  of  sarcoma 
of  the  uterus,  but  they  may  be  grouped  under  the  following  tln-ee  heads: — (1) 
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Sarcoma  cells  develop  by  proliferation  of  cells  of  the  vessel  walls;  (2)  they 
develop  by  proliferation  of  the  cells  of  the  intermuscular  fibrous  tissue;  or 
(3)  they  develop  by  the  transformation  of  smooth-muscle  fibres. 

It  would  appear  possible  that  each  of  these  theories  may  correctly  explain 
the  origin  of  certain  cases,  yet  it  is  also  evident  that  all  cases  cannot  be  explained 
by  one  theory.  Virchow's  theory  of  the  development  of  the  malignant  pro- 
cess by  multiplication  of  cells  of  the  interstitial  connective  tissue  has  been 
supported  by  the  facts  observed  in  a  number  of  cases.  The  vascular  origin 
was  claimed  for  the  cases  reported  by  Kleinschmidt  and  Pilliet  and  others,  and 
Williams  and  Piquand  offer  e\ddence  in  favor  of  the  transformation  of  the 
muscle  fibres  themselves  in  the  malignant  growth.  Certain  authors — as,  for 
example,  Ribbert — limit  the  term  sarcoma  to  the  proliferation  of  ordinary 
connective-tissue  tumoi's,  and  describe  those  growths  which  develop  by  the 
proliferation  of  muscle  fibres  as  a  distinct  variety  of  tumor,  which  they  desig- 
nate "leiomyonia  malin.'"  Ribl^ert  takes  the  view  that  the  latter  tumor  is  not 
due  to  a  degeneration  of  muscle  cells  caused  by  the  sarcoma,  but  is  the  result 
of  proliferation  of  muscle  fibres.  In  a  case  described  by  Pavoit  and  Berard, 
not  onl}^  the  primary  tumor  itself  ])ut  the  metastatic  nodules  as  well  were  com- 
posed of  proliferating  muscle. 

Classification. — Uterine  sarcomata  may  l^e  classified  according  to  the 
location  of  the  growth  in  the  cer\dx  or  in  the  l^ody  of  the  uterus;  the  latter 
l^eing  the  most  frequent.  Sarcomata  of  the  cervix  may  be  further  divided, 
according  to  their  morphology,  into  two  groups:  (1)  an  indefinite  group  com- 
prising the  ordinary  varieties  of  sarcoma;  and  (2)  racemose  myxosarcomata. 

A.  Sarcoma  of  the  Cervix  Uteri. — ^The  cervix  may  be  the  seat  of  sarcoma 
at  various  periods  of  life;  the  majority  of  uterine  sarcomata  which  occur  in 
infancy  and  early  life  affect  the  cervix.  Roger  \Mlliams  l^elieves  that  these 
are  mostly  of  blastogenic  origin,  and  calls  attention  to  the  frequency  with  which 
heterotopic  elements  are  found.  The  growth  may  be  polypoid  and  multiple, 
especially  in  children.  Usually  sarcoma  of  the  cervix  occurs  as  a  diffuse  in- 
filtration, as  a  thickening  of  the  mucous  membrane,  or  as  a  circumscribed  poly- 
poid growth.     It  is  rarely  observed  in  the  fibromuscular  coat. 

In  the  diffuse  type  the  mucosa  may  l:)e  uniformly  involved,  although  the 
vaginal  portion  shows  the  most  extensive  invasion.  The  cer\Tix  is  generally 
gTeatly  enlarged  and  infiltrated;  its  surface  may  be  smooth  or  covered  with 
irregular  vegetations. 

A  circumscribed  sarcoma,  either  sessile  or  pedunculated,  may  arise  from 
the  anterior  or  from  the  posterior  lip.  The  sessile  variety  occurs  in  the  form 
of  an  irregular,  vegetating  outgrowth,  which  has  many  points  of  resemblance 
to  carcinoma;  yet,  as  a  rule,  it  is  softer  and  more  apt  to  attain  larger  size  with- 
out necrosis  than  the  more  common  carcinoma.  The  polypoid  or  pedunculated 
sarcoma  of  the  cervix  is  probably  the  most  common  type  of  cervical  sarcoma. 
It  is  seen  as  a  more  or  less  rounded  tumor,  which  is  attached  to  the 
portio  vaginalis  or  protrudes  tlu"ough  the  cervix  with  a  well-defined  pedicle. 
The  younger  growths  have  a  smooth  surface,  which  consists  of  cervical  epithe- 
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Hum.  '\^'ith  the  further  growth  of  the  tumor  more  or  less  extensive  degenera- 
tion may  occm*.  The  polypoid  forms  are  soft  and  gelatinous  in  consistency 
from  oedema  and  myxomatous  degeneration.  They  may  be  the  seat  of  pseudo- 
cystic  or  of  cystic  change.  These  growths  are  very  malignant  and  recur  soon 
after  removal. 

The  sarcoma  which  develops  in  the  substance  of  the  cervical  wall  is,  as  has 
been  stated,  very  rare,  and  may  arise  as  a  primary  growth  or  as  a  malignant 
degeneration  of  a  pre-existing  fibroid  neoplasm.  Histologically,  the  tumor 
may  be  of  the  round-cell,  spindle-cell,  mixed-cell,  or  giant-cell  type,  all  of  which 
forms  occur  with  nearly  equal  frecjuency.  The  usual  rule,  that  the  round-cell 
vaiiety  is  the  most  malignant,  holds  good  for  these  tumors  of  the  cervix. 


Fig.  27.S. — Sarroma  of  t  lie  Cervix  Uteri.     ('Original.) 

The  racemose  myxosarcoma  may  be  found  at  all  ages.  It  resembles  the 
myxomatous  grape-like  sarcoma  found  in  the  vagina  of  infants.  As  is  in- 
dicated by  the  terminology,  its  most  striking  characteristic  is  the  develop- 
ment of  grape-like  clusters  of  round  or  oval  polypoid  growths.  The  tumor 
begins  as  a  poly])oid  outgrowth  from  the  mucous  membrane  of  the  cervical 
canal  or  from  the  A-aginal  portion  of  the  cervix,  and  cannot  be  distinguished 
from  simple  polyps  of  the  mucosa  without  a  microscopical  examination.  (Fig. 
278.)  The  tumor  grows  slowly  in  the  early  stages,  but,  after  a  longer  or  shorter 
period  of  quiescence,  the  characteristic  masses  make  their  appearance  and 
the  gi'owth  proliferates  \\ith  great  rapidity.  It  soon  becomes  translucent 
and  myxomatous  in  appearance.     As  the  disease  progresses  it  invades  the 
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vaginal  vault  by  direct  extension,  and  ultimately  involves  the  uterine  body, 
tiie  parametrial  tissues,  and  the  vesico-vaginal  and  recto-vaginal  septa. 
The  pelvic  lymph  nodes  may  l^e  invaded  and  metastases  may  be  sent  to  distant 
organs.  Under  the  microscope  the  growth  resembles  in  appearance  the  myxo- 
sarcoma of  the  vagina;  it  may  contain  striated  muscle  and  even  hyaline  car- 
tilage. The  free  surface  of  the  vegetation  is  partially  covered  with  epithelium 
resembling  that  of  the  cervical  canal,  while 
other  portions  are  covered  with  the  stratified 
epithelium  of  the  vaginal  cervix. 

Histologically,  the  structure  varies  some- 
what according  to  the  site  of  origin,  yet  it 
usually  presents  a  central  core  developed  from 
the  cervical  submucous  tissue  and  of  fairl}^ 
dense  structure.  On  the  outside  it  is  sur- 
mounted by  cedematous  tissue  covered  with 
epithelium.  In  the  vicinity  of  the  os,  the 
\)o\\\)  may  be  covered  in  part  with  cylindrical 
epithelium  derived  from  the  cervical  canal, 
while  another  j^ortion  of  the  tumor  may  show  the 
stratified  epithelium  characteristic  of  the  portio 
vaginalis. 

B.  Sarcoma  of  the  Uterine  Body. — Sarcoma 
of  the  body  of  the  uterus  may  be  divided,  ac- 
cording to  its  histogenesis,  into  three  varieties: 
(1)  that  which  originates  in  the  deeper  endo- 
metrium; (2)  that  which  originates  in  the  sub- 
stance of  the  wall  of  the  corpus  uteri;  and  (3) 
that  which  develojis  fi-om  preexisting  fibroids. 

'^l)  Sarcomata  of  the  corpus  uteri  originating 
in  the  endometrium  are  commonly  found  in 
adults,  and  are  rare  in  early  life.  The  new 
interglandular  stroma,  or  in  that  part  of  the 
l:)lood-vessels  and  l}'m]^hatics.  It  develops  as  a  diffuse  infiltration  of  the 
mucosa,  frequenth'  forming  irregular  projections,  in  the  form  of  nodes  or 
l)olyps.  (Figs.  279  and  280.)  Sometimes  these  latter  may  project  down- 
ward as  elongated  masses  that  reach  as  far  as  the  vagina.  The  uterine  body  in 
such  cases  becomes  markedly  enlarged,  and  the  cervical  canal  may  be  patulous. 
Inversion  of  the  uterus,  resulting  from  the  paralysis  of  the  normal  wall,  ma}- 
be  noted.  The  tumor  may  extend  along  the  Fallopian  tubes,  or  du-ectly  through 
the  uterine  wall.  The  growth  is  soft  and  very  friable,  and  consists  of  a  homo- 
geneous vascular,  brain-like  structure.  Some  specimens  may  be  so  yascular  that 
they  resemble  telangioma.  Rarely  does  sarcoma  of  the  mucosa  remain  local- 
ized for  any  considerable  time;  its  tendency  is  to  form  polypoid  projections 
or  to  invade  neighboring  structures.  Necrosis  is  very  common,  and  secondary 
nivasion  of  the  uterine  wall  with  saprophjtic  organisms  may  follow.     When 
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Fig.  279. — Round-Cell  Sarcoma  of 
the  Fundus  Uteri,  Originating  in  the 
Endometrium.  (From  Veit's  "Hand- 
buch  der  Gynaekologie.") 

•growth    may  develop  in  the 
stroma  which  surrounds  the 
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the  disease  is  secondarily  complicated  by  ha'matometria  or  pyometria,  pigment 
may  be  found  in  the  cells.  Instances  of  melanotic  uterine  sarcoma  have  been 
reported.  The  pelvic  lymph  nodes  are  usually  involved  early  in  the  disease, 
and  may  be  the  seat  of  cystic  degeneration. 

Histologically  these  tumors  may  present  any  variety  of  the  sarcomatous 
cell.  After  the  growth  is  scraped  awa}'  it  recurs  vrith  great  rapidity.  It  may 
become  disseminated  in  the  vagina  and  other  pelvic  tissues,  or  may  be  trans- 


Fig.  280. — Polypoirl  Myxosarcoma  of  the  Uterus,  Beginning  in  the  Endometrium.     (From  Veit's 

"Handbuch  der  Gj'naekologie.") 


mitted  to  distant  organs,  as  the  lungs,  kidneys,  bone,  etc.     Metastases  occur 
through  the  blood  most  frequently  and  only  rarely  tlu'ough  lymph  vessels. 

(2)  Sarcoma  of  the  Corpus  Uteri  Beginning  in  the  Muscular  Wall.— This 
tumor,  like  that  of  the  former  class,  is  rarely  found  in  early  life,  ^\^len  it  first 
develops  this  tumoi*  manifests  itself  in  the  form  of  a  circumscrilDed  mass,  which 
later  may  spread  chffusely,  especially  when  it  originates  in  a  myoma.  It  may 
become  polypoid,  however,  and  extend  into  the  uterine  cavity  or  outward  to- 
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ward  the  peritoneum.  A  diffuse  sarcoma  of  the  parenchyma  may  invade  the 
mucosa  and  project  into  the  cavity  of  the  uterus,  when  it  is  only  with  the  great- 
est difficulty  that  one  can  differentiate  it  from  a  i)rimary  growth  of  the  endo- 
metrium. Myxomatous  degeneration  and  cedema  of  the  tumor  are  common 
events,  and  the  growth  is  prone  to  secondary  infection,  with  a  resulting  slough 
which  is  sometimes  so  extensive  as  to  resemble  gangrene.  Telangiectatic, 
Ivmphangiectatic,  and  cystic  alterations  are  occasionally  observed,  although 
the  latter  are  rare  and  are  due  in  large  part  to  localized  degeneration  and  soft- 
ening in  the  substance  of  the  tumor.  Unilocular  or  multilocular  cysts  have 
been  described.     These,  according  to  some  authorities,  are  probably  derived 
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Fig.  281. — Sarcomatous   Degeneration  of  Intraligamentous  Fibroids.      (From  Martin  und  .Jung, 
"Patli.  u.  Ther.  der  Frauenlcr.,"  1907.)     Fu,  Fundus  uteri. 


from  inclusions  of  the  Wolffian  bod}',  but  they  may  also  come  from  the  Mueller- 
ian  glands,  or  from  blood-vessels  or  lym^jhatics.  Cystic  sarcomata  are  usually 
subperitoneal  and  pedunculated.  They  may  attain  large  size  and  are  apt  to 
become  adherent  to  the  neighboring  organs. 

(3)  The  sarcoma  developing  in  a  degenerating  m}oma  is  probabh'  the 
most  frequent  variety  of  sarcoma  of  the  uterine  wal  .  The  growth  may  be 
uninodular  or  multinodular,  and  may  present  all  steps  in  the  transition  from 
a  simple  fibroid  to  a  malignant  sarcoma.  (Fig.  281.)  It  is  very  cUfficult,  in 
a  given  case,  to  say  with  certainty  whether  the  growth  began  in  the  substance 
of  the  wall  of  the  corpus  or  from  a  pre-existing  fibroid. 
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Method  of  Growth. — The  disease  early  progresses  by  direct  invasion,  break- 
ing through  the  hmiting  capsule  that  is  sometimes  present,  and  invades  the 
surrounding  tissue  in  the  same  way  as  does  a  carcinoma.  A\'hen  it  is  incompletely 
removed,  recurrence  follows  most  rapidly.  Metastases  may  occur  through  the 
blood  or  lymph  channels  and  they  frequently  involve  the  lungs — the  first  filter 
through  which  the  blood  passes  after  it  leaves  the  uterus. 

Symptoms. — The  following  symptoms  are  given  as  classic  for  the  stages 
in  which  the  patient  seeks  advice.  As  in  carcinoma  they  usually  represent 
an  inoperable  period  of  the  disease.  They  may  be  enumerated  in  the  following 
order:  hemorrhage;  absence  of  pain;  a  watery  flesh-colored  discharge;  and 
cachexia. 

The  hemorrhage  appears  first  as  an  increase  in  the  menstrual  flow,  or  as  an 
irregular  hemorrhage,  usually  resulting  from  overexertion  or  some  trauma  after 
the  menopause.  As  the  new-formation  does  not  ulcerate  as  rapidly  as  the 
majority  of  carcinomata  do,  the  increased  menstruation  is  probably  due  to 
hypenrmia  of  the  mucosa,  as  happens  in  fibromata.  The  loss  of  blood  is  not 
great  when  the  growth  breaks  down. 

Cla}^  has  commented  on  the  absence  of  pain  as  a  symptom  in  the  early  stages, 
and  attention  has  also  been  called  to  this  by  A.  R.  Simpson.  On  the  other  hand, 
Gusserow  mentions  it  as  a  fact  that  pain  is  frequently  present,  especially  in 
the  cases  in  which  the  growth  develops  in  the  substance  of  the  uterine  wall, 
and  he  states  that,  when  the  uterine  cavity  is  rapidly  distended  by  polypoid 
growths  or  by  an  accumulation  of  blood,  fhe  pain  may  become  very  intense, 
in  the  form  of  a  uterine  colic.  In  the  late  stages  of  this  disease  there  is  naturally 
much  pain.  The  apparent  discrepancy  of  opinion  as  to  pain  is  best  explained 
by  the  varying  progress  of  infiltration.  In  carcinoma,  for  example,  the  pain 
is  more  severe  when  the  disease  extends  upward  and  compresses  nerve  endings 
in  the  uterine  wall  and  connective  tissue;  on  the  other  hand,  when  the  disease 
is  localized  in  the  lower  cer\'ix  or  manifests  itself  in  the  form  of  polyps  in  the 
vagina,  there  may  be  absolutel}'  no  pain. 

The  discharge  has  a  slight  odor,  and  resembles  rice  water  in  appearance; 
it  is  not  often  as  offensive  as  that  in  carcinoma,  owing  to  the  facts  that  the  sulci 
are  less  frequent,  that  external  contamination  is  not  so  easily  produced,  and 
that  there  are  not  the  same  rapid  ulceration  and  necrosis  of  tissue.  Yet,  when 
the  disease  has  progressed  to  a  considerable  extent,  the  discharge  may  become 
cfiually  fetid.  The  older  writers  called  attention  to  the  presence,  in  the  dis- 
charge, of  gTayish-white  shreds  resembling  particles  of  brain  matter.  Such 
shreds  are  undoubtedly  diagnostic,  but  they  occur  late  in  the  disease — i.e., 
at  a  time  when  the  diagnosis  should  be  plain. 

Cachexia  gradually  develops  in  the  late  stages  and  is  accompanied  by  loss 
of  flesh,  loss  of  appetite,  and  rapid  failure  of  strength. 

Diagnosis. — On  ])inianual  examination  the  uterus  is  found  to  be  enlarged. 
If  the  tumor  jM-ojects  through  the  cervix,  the  diagnosis  should  not  be  difficult, 
as  the  examination  will  show  that  the  mass  is  soft  and  pliable,  and  com])osed  of 
polypoid  masses.     If  the  cervix  is  suflficiently  patulous  to  admit  the  finger. 
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irregularities  in  the  cavity  may  be  distinguished.  Bleeding  is  in  most  cases 
easily  produced.  When  the  cervix  is  closed  and  there  is  no  visible  tumor 
growth,  dilatation  and  ciu'ettage  will  enable  one  easily  to  secure  tissue  for 
microscopical  examination.  The  uterus  in  the  early  stages  is  movable,  but 
it  soon  becomes  fixed.  If  a  sound  is  introduced,  the  cavity  of  the  uterus 
is  found  enlarged,  and  the  procedure  causes  hemorrhage.  The  sound  must 
therefore  be  used  with  extreme  caution,  if  used  at  all.  Frequently  the  con- 
dition is  mistaken  for  a  fibroid.  Suspicion  should  be  aroused  by  the  pres- 
ence of  free  or  bloody  fluid  in  the  pehds  at  the  laparotomy.  Not  infre- 
quently, in  the  past,  this  symptom  has  been  disregarded  at  operation,  especially 
when  no  pathological  examination  of  the  tumor  has  been  made,  and  as  a  result 
the  recognition  of  the  true  status  of  affairs  has  not  been  established  until  the 
advent  of  metastases  or  of  a  local  recurrence. 

There  are  many  conditions,  it  must  be  remembered,  that  simulate  sarcoma 
of  the  uterus,  and  in  the  great  majority  of  cases  the  diagnosis  will  finally  have 
to  be  made  by  the  microscope;  and  even  then  it  may  not  be  possible  to  reach 
a  sure  conclusion.  The  disease  must  be  differentiated  from  carcinoma,  deci- 
duoma  malignum,  interstitial  or  subserous  fibroids,  hemorrhagic  endometritis, 
tuberculosis,  and  retained  portions  of  the  placenta.  A  microscopical  study 
should  be  made  of  sections  removed  from  different  portions  of  the  tumor,  and 
the  result  of  the  examination  should  be  considered  together  wdth  the  physical 
findings  before  a  final  opinion  is  given.  When  a  fibroid  undergoes  a  sarcomatous 
degeneration  the  occurrence  of  this  change  is  not  generally  suspected  in  the 
early  stages;  indeed,  it  is  commonly  not  recognized  until  the  disease  is  far 
advanced.  The  chief  changes  which  occur  in  the  sarcomatous  degeneration 
of  a  fibroid  are  the  sudden  increase  in  the  rapidity  of  the  growth  of  a  tumor 
which  previously  had  seemed  to  remain  unchanged  in  size,  the  increased  soft- 
ness of  the  mass,  and  the  development  of  ascites,  metastases,  and  cachexia. 
And  yet  several  of  these  symptoms  may  occur  in  fibroids  in  which  no  malignancy 
is  present,  as  happens,  for  example,  from  twisting  of  a  pedicle,  etc.  The  micro- 
scopical examination  of  scrapings  in  such  cases  is  often  valueless  from  the 
diagnostic  standpoint,  because  the  disease  may  not  yet  have  involved  the 
endometrium. 

Prognosis. — The  prognosis  of  uterine  sarcoma  is  most  grave  in  the  rapidly 
growing  forms,  and  yet,  as  in  sarcoma  of  other  organs,  it  varies  somewhat  ac- 
cording to  the  histogenesis  of  the  tumor.  The  fibrosarcoma  sometimes  grows 
so  slowly  that  the  disease  may  continue  for  years  before  the  fatal  issue. 
The  average  duration  is  about  tliree  years;  but  the  disease  may  continue  for 
a  longer  period.  Thus,  Gusserow  described  a  case  in  w^hich  the  course  was 
prolonged  for  ten  years.  The  temporary  relief  afforded  by  removal  of  the 
growth  lasts  for  a  longer  time,  in  most  cases,  than  it  does  in  carcinoma.  But, 
when  a  recurrence  takes  place,  the  growth  of  the  newer  tumor  is  much  more 
rapid  than  that  of  the  primary  one.  Gessner  reports  that  a  recurrence  followed 
the  radical  operation  in  10  of  26  cases  originating  in  the  endometrium,  and  in 
the  great  majority  it  developed  within  a  year.  Sixteen  cases  were  reported  as 
VOL.  VIII. — 43 
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cured,  although  only  5  were  observed  for  more  than  five  years.  In  35  cases 
of  sarcoma  of  the  uterine  wall,  reciu"rence  was  noted  in  14  cases,  and  in  all  of 
them  within  a  year.  The  21  remaining  were  accounted  as  cured,  although  only 
5  had  been  followed  tliroughout  the  five-year  observation  period. 

Treatment. — Total  extirpation  of  the  uterus  and  adnexa,  together  with 
a  wide  removal  of  the  parametrium,  as  is  the  practice  in  cancer,  offers  the  only 
hope  of  a  radical  cm^e.  There  are  on  record  but  few  cases  of  simple  hyster- 
ectomy which  have  not  been  followed  by  a  recuiTence.  AMien  complete  removal 
is  impossible,  palliative  measures  similar  to  those  used  for  uterine  cancer  should 
be  employed.  Several  variations  have  been  noted  as  regards  the  earliness  of 
recurrence  after  curettage,  the  differences  seeming  to  depend  upon  the  histologi- 
cal structure  of  the  tumor.  Generally  speaking,  the  nearer  the  tumor  approaches 
the  round-cell  type  the  greater  the  malignancy. 

Endothelioma  of  the  Uterus, — Tliis  extremely  rare  new-growth  of  the  uterus 
arises  from  the  endothelial  lining  of  the  lymph-  or  blood-vessels.  Its  rarity 
is  attested  by  the  fact  that  only  ten  or  twelve  cases  have  been  described, 
thus  far,  in  the  medical  literature,  and,  as  regards  some  of  these,  there  is  the 
suspicion  that  they  were  in  reality  but  atypical  forms  of  other  epithelial 
tumors,  which  were  associated  vnih  lymph-  or  blood-vessel  invasion.  The  first 
case  was  described  by  Amann,  in  1892,  in  a  woman  thirty-one  years  of  age. 
Pick  described  one  in  a  patient  fifty-two  years  of  age,  and  Braetz  noted  one 
in  a  girl  of  eighteen  years.  The  others  were  observed  at  or  near  the  menopause. 
The  tumor  consists  of  an  everting  polypoid  or  papillary  projection,  or  an  in- 
filtrating degeneration,  which  produces  a  dense  induration  of  the  surrounding 
tissue  of  the  cervix.  In  its  gross  appearance  the  new-growth  cannot  be  difter- 
entiated  from  a  carcinoma,  and  the  final  diagnosis  must  be  made  with  the  aid 
of  the  microscope.  With  this  aid  the  tumor  is  seen  to  be  composed  of  an  alveolar 
structure  resembling,  in  general  appearance,  that  of  an  adenocarcinoma.  The 
cells  are  often  very  variable  in  shape  and  size,  sometimes  being  flat  or  cuboid, 
while  at  other  times  they  may  have  a  cylindrical  form.  The  alveoli  may  show 
a  lumen  which  appears  as  a  hollow  cylinder  lined  with  one  or  more  layers  of 
cells.  In  other  places  there  are  solid  masses  of  cells,  so  arranged  that  they  may 
be  indistinguishable  from  those  of  an  ordinary  carcinoma.  The  diagnosis  of 
this  condition  can  be  made  with  certainty  only  when  the  growth  can  be  directly 
traced  to  the  primary  site  of  the  proliferating  intima  of  the  blood-vessels  or 
lymphatics.  A  probable  diagnosis  may  be  made  when  a  tumor  of  the  cer\dx, 
presenting  the  general  characteristics  described  above,  shows  under  the  micro- 
scope an  alveolar  structure,  together  with  an  appearance  as  if  an  organic  con- 
nection existed  between  the  tumor  cells  and  the  surrounding  stroma,  pro\'ided 
that  at  the  same  time  the  epithelial  elements  of  the  organ  are  normal  and  have 
no  evident  connection  with  the  new-growth. 

Chorio-Epithelioma. — In  1888  Saenger  directed  the  attention  of  the  sur- 
gical and  pathological  world  to  a  previously  unrecognized  tumor  of  the  uterus. 
In  the  two  cases  which  formed  the  basis  of  his  report  this  form  of  new-growth 
followed  pregnancy  and  rapidly  led  to  a  fatal  issue  tlirough  the  development 
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of  metastases.  As  a  result  of  his  study,  Saenger  came  to  the  conclusion  that 
the  growths  developed  from  the  uterine  decidua  and  represented,  therefore^ 
an  atypical  sarcoma.  (Fig.  282.)  He  gave  to  these  tumors  the  name  of  "de- 
ciduoma  malignum,"  and  five  years  later  collected  in  a  monograph  all  that 
had  been  learned  concerning  this  most  interesting  and  fatal  form  of  cancer. 
Later  study  has  shown  us  that  Saenger's  conclusions  as  to  the  origin  of  the 
tumor  cells  are  erroneous  and  that  they  arise  from  the  syncytial  and  Langhans 
layers  of  the  chorion.     Consequently  the  term  deciduoma  malignum  has  been 


Fig.  2S2. — Section  of  a  Chorio-Epithelioma.     (Highly  magnified.) 


abandoned,  and  Alarchand's  suggestion  of  chorio-epithelioma  has  been  accepted 
in  its  place  as  a  more  appropriate  descriptive  term. 

Etiology  and  Pathology. — The  chorio-epithelioma  is  most  prone  to  metas- 
tasize. As  a  rule,  the  primary  uterine  growth  is  of  small  size  for  one  so  rapidly 
fatal.  It  is  observed  in  the  form  of  a  soft,  dark  or  reddish  nodule,  resembling 
a  haematoma.  Vesicles  like  the  beads  of  a  hydatidiform  mole  are  sometimes 
present.  The  metastases  develop  along  the  course  of  the  venous  channels  and 
are  thought  to  arise  from  the  chorionic  cells  which  have  been  detached  from  the 
placenta  and  swept  into  the  circulation.  Later,  these  cells  erode  and  invade  the 
blood-vessel  wall.  Out  of  52  cases  collected  by  Borland,  metastases  were 
observed  in  the  lungs  in  78.3  per  cent;  in  the  vagina  in  54  per  cent;  in  the  kid- 
neyS;  spleen,  and  ovaries  in  13.5  per  cent;  in  the  liver,  broad  ligament,  and  pel- 
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vis,  respectively,  in  10.8  per  cent;  and  in  the  brain  in  5.4  per  cent.  Vaginal 
metastases  are  of  particular  significance,  and  occasionally  they  are  the  only 
manifestations  of  the  condition.  In  certain  rare,  but  interesting,  cases,  the 
primary  growth  appears  to  have  developed  in  the  vagina,  as  in  Schmorl's  and 
Schmauch's  cases;  or  there  may  be  general  metastases,  without  a  liint  of  a  local- 
ized tumor,  as  in  cases  described  by  Schmorl.  In  such  cases  it  must  be  assumed 
that  the  primary  growth  was  limited  to  the  placenta,  and  that  particles  were  cast 
off  in  the  blood-stream,  while  the  primary  tumors  were  expelled  with  the  after- 
birth. Later,  however,  as  the  frequency  of  the  normal  deportation  of  chorionic 
i-illi  became  more  fully  recognized,  it  was  assumed  that  metastases  might  be 
formed  in  any  case  in  which  the  chorionic  epithelium  possessed  malignant 
properties.  Poten  and  Vassmer  have  reported  a  case  in  which  the  vaginal 
metastases  appeared  while  a  hydatidiform  mole  was  still  in  the  uterus. 

As  has  been  indicated,  this  growth  originates  from  foetal  ectoderm,  and  the 
microscopic  appearances  vary  considerably  according  to  the  distribution  and 
relationsnip  of  the  constituent  cells.  As  a  rule,  there  is  a  mixture  of  cells,  de- 
rived from  the  syncytium  and  from  Langhans'  layer  of  the  foetal  chorion.  (Fig. 
282.)  The  former  type  predominates  in  some  cases,  while  in  other  cases  there- 
verse  is  true.  At  the  same  time  there  have  been  described  growths  which  con- 
sist entirely  of  syncytial  elements.  The  syncytium  is  observed  in  the  form  of 
irregular  masses  of  nucleated  protoplasm  greatly  vacuolated,  the  nuclei  being 
rich  in  chromatin,  somewhat  oval  in  shape,  and  with  their  long  axis  parallel 
with  the  edge  of  the  mass.  Mitoses  are  commonly  seen  in  them.  The  cells 
derived  from  the  Langhans  layer  are  generally  polyhedral,  although  they  vary 
in  size  and  shape.  They  appear  clear  and  do  not  possess  an}^  intercellular 
connective  tissue.  The  nuclei  are  round  or  oval,  are  larger  than  those  of  the 
syncytium,  and  stain  less  deeply.  These  cells  contain  glycogen.  Extravasa- 
tion of  blood  is  found  around  and  among  the  deeper  growths.  Degeneration 
and  necrosis  are  frequently  present  in  the  tissue,  and,  for  purposes  of  study,  one 
must  select  the  advancing  edge  of  the  growth.  In  another  class  of  cases  there 
have  been  found  vacuolated  buds  or  rings  of  epiblast  filled  with  mucoid  tissue 
and  resembling  early  villi.  These  occur  chiefly  in  cases  in  which  the  disease 
followed  a  hydatidiform  mole.  In  metastases  particles  of  the  tumor  are  carried 
by  way  of  the  blood-vessels  and  rarely  by  way  of  the  lymph  channels. 

Relation  of  the  Disease  to  Pregnancy. — The  disease  may  sometimes 
begin  during  pregnancy,  although  it  frequently  begins  a  few  days,  weeks,  or 
months  after  labor.  MacKenna  states  that  in  the  cases  collected  by  him  the 
average  interval  between  labor  and  the  earliest  sjrmptoms  was  ten  wrecks.  It 
has  been  stated  that  rarely  as  long  a  period  as  one  or  two  years  may  elapse. 
The  growth  may  follow  abortion,  full-term  labor,  ectopic  pregnancy,  or  hydatidi- 
form degeneration  of  the  chorion.  There  have  been  described  a  considerable 
number  of  cases  in  which  the  appearance  of  the  tumor  seemed  to  be  a  sequence 
of  the  last-named  condition. 

The  view  that  chorio-epithelioma  always  follows  a  pregnancy  and  results 
from  a  special  tendency  of  the  epithelial  layers  of  the  villi  to  develop  without 
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purpose,  received  a  shock  in  1902,  when  Wlassow  and  Schlangenhaufer  described 
generaHzed  metastases  following  certain  teratomata  of  the  testicle  which  were 
composed  of  syncytium,  Langhans  cells,  and  even  structures  resembling  chorionic 
vilU.  The  observations  of  these  authorities  have  been  abundantly  confirmed 
by  Risel,  Teacher,  Frank,  and  others.  To  explain  such  cases  the  view  has  been 
developed  that  the  trophoblast  and  its  developmental  layers  preserve  the  faculty 
of  proliferation,  which  is  a  peculiarity  of  all  embryonic  tissue  during  the  whole 
of  pregnancy,  but  wliich  is  displayed  only  in  cases  of  certain  changes  in  the 
maternal  organism.  Schlangenhaufer  assumed  that  portions  of  foetal  membrane 
had  been  included  in  the  teratoma  and  suddenly  began  to  proliferate  after  lying 
dormant  for  years.  Risel,  on  the  other  hand,  holds  that  such  an  assumption 
is  not  necessary,  and  that  a  formation  of  the  nature  described  may  develop 
from  individual  portions  of  the  foetal  ectoderm  contained  in  teratomata.  Tumors 
apparently  identical  with  chorio-epithelioma  have  been  reported  as  occurring 
in  the  testicle,  in  ovarian  teratomata,  and  in  the  bladder  of  a  virgin  of  seventy- 
live  years  of  age. 

Clinical  Features. — Ordinarily  there  is  no  suspicion  of  the  existence  of 
the  growth  during  pregnancy,  or  even  during  the  first  few  weeks  after  delivery. 
Hemorrhage,  which  is  usually  the  first  and  most  important  symptom,  may 
appear  even  in  the  latter  part  of  the  puerperium,  although  this  symptom  is 
usually  lacking.  The  hemorrhage,  at  first,  is  irregular  and  later  becomes  more 
profuse  and  frecjuent.  A  dirty,  watery  discharge  gradually  makes  its  appear- 
ance. In  more  than  one-half  of  the  cases  the  first  indication  was  the  appear- 
ance of  vaginal  or  vulvar  metastases.  These  are  not  noted  until  some  weeks 
or  months  after  the  puerperium,  although  in  the  case  of  Poten  and  Vassmer 
they  appeared  before  the  extrusion  of  the  mole,  and  in  J.  W.  Williams'  case  one 
week  after  labor  at  full  term.  The  development  of  metastases  in  the  lung  is 
usually  associated  with  pulmonary  symptoms,— coughing  and  bloody  expec- 
toration,— although  these  are  frequently  lacking.  Occasionally,  as  reported  by 
Hoermann  and  others,  the  growth  may  perforate  the  uterine  wall  and  give  rise 
to  fatal  intraperitoneal  complications.  Other  symptoms  may  be  produced 
by  metastatic  developments  in  the  kidneys,  intestines,  liver,  brain,  etc.  Weak- 
ness and  cachexia,  due,  in  part  at  least,  to  the  development  of  metastases, 
supervene.  Pain  is  a  variable  feature,  depending  upon  the  parts  involved  by 
the  secondary  growth.  As  a  rule,  the  tumor,  unless  removed  by  operative 
measures,  rapidly  causes  death,  and  the  majority  of  patients  succumb  within 
the  first  year.  Indeed,  it  may  be  said  that  this  is  the  most  rapidly  fatal  malig- 
nant growth  with  which  w^e  are  acciuainted ;  and,  although  cases  are  occasionally 
encountered  in  which  a  permanent  cure  follows  a  simple  curettage,  such  favorable 
results  occur  so  rarely  that  it  does  not  justify  the  postponement  of  a  radical 
operation. 

Diagnosis. — In  a  considerable  number  of  cases  the  diagnosis  is  not  made 
until,  after  the  lapse  of  a  varying  period  of  time  after-  the  puerperium,  uterine 
liemorrhage  occurs  and  necessitates  currettage,  and  then  the  microscopical 
examination  of    the    scrapings    reveals    the  characteristic  changes.     In  other 
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cases,  as  has  been  indicated,  the  occiu-rence  of  vaginal  metastases  is  the  first 
indication  of  the  existence  of  the  new-growth.  The  probabiht}'-  of  its  develop- 
ment should  always  be  borne  in  mind  whenever  a  woman  has  expelled  a 
hydatidiform  mole,  and  the  appearance  of  hemorrhage  or  of  some  obscure 
symptom  should  serve  as  an  imperative  indication  for  immediate  curettage  and 
the  microscopical  examination  of  the  scrapings.  When  the  disease  begins  in 
the  uterus  it  forms  a  nodule  in  the  mucosa,  and  this  is  soon  followed  by  others. 
On  palpation  the  uterus  is  found  to  be  larger  and  softer  than  usual  and  is 
somewhat  tender. 

Trp:at-Ment. — Only  one  form  of  treatment  is  to  be  recommended,  viz.,  total 
extirpation  of  the  uterus,  provided  the  disease  begins  in  this  organ  and  curettage 
reveals  the  existence  of  the  characteristic  lesions.  On  the  other  hand,  when 
vaginal  metastases  are  present,  the  indication  for  the  removal  is  less  clear,  as 
we  know  that  in  such  cases  the  uterus  may  contain  no  growth,  and  that,  in  such 
a  case,  excision  of  the  vaginal  tumor  may  be  followed  by  complete  recovery. 
If  these  md:astases  are  present,  and  if  at  the  same  time  the  uterus  is  the  seat 
of  a  tumor,  both  the  uterus  and  the  vagina  should  be  removed,  although  the 
chances  for  ultimate  recovery  are  very  slight.  The  operation  should  be  done 
through  the  abdomen  because  the  uterus  may  be  removed  wdth  less  trauma  than 
when  the  vaginal  route  is  chosen.  It  would  appear  that  manipulation  of  the 
uterus  is  apt  to  force  fragments  of  the  uterine  growth  into  the  veins,  thus  in- 
creasing the  risk  of  the  development  of  metastases,  unless  the  growth  be  ap- 
proached from  above.  Therefore,  the  first  step  in  the  operation  should  be  the 
ligation  of  the  uterine  and  ovarian  vessels  before  the  uterus  is  subjected  to 
manipulation.  Eiermann  has  collected  the  statistics  of  thirty  operative  cases, 
six  of  which  were  free  from  recmTence  after  two  or  more  years.  The  prognosis 
depends  upon  the  malignancy  of  the  tumor  as  well  as  upon  the  presence  of 
metastases.  Distant  metastases  i.idicate  that  the  treatment  can  be  only  pal- 
liative. 

XI.  METHOD  OF  COMPARING  THE  RESULTS  OF  OPERATIONS 

FOR  UTERINE  CANCER. 

There  has  long  been  the  greatest  difficulty  in  determining  the  results  of 
the  operative  treatment  of  uterine  cancer,  owing  in  large  part  to  a  confusion 
of  terms  and  to  a  neglect  of  a  proper  classification  of  material.  With  a  common 
basis  for  the  comparison  of  cases  the  results  of  the  various  clinics  could  be  com- 
pared with  some  chance  of  arriving  at  the  relative  AA'orth  of  the  vaiious  typos 
of  operation.  At  the  present  time  it  is  perfectly  futile  to  attempt  to  compare 
the  results  seciu-ed  by  men  who  operate  upon  only  ten  per  cent  of  the  cases 
which  come  under  their  observation,  with  the  results  obtained  by  those  who 
operate  upon  as  many  as  five  or  six  times  this  percentage — unless  the  cases  are 
so  tabulated  as  to  admit  of  comparison  without  a  careful  sifting  of  the  protocols. 
Naturally,  the  greatest  misunderstanding  has  arisen  from  the  grouping  together 
of  all  uterine  cancers,  without  any  attempt  to  classify  them  according  to  the 
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malignancy  and  the  extent  of  the  growth.  Even  though  this  is  impossible 
in  the  strictly  scientific  sense,  much  can  be  done  with  a  classification  which 
separately  considers  cancer  of  the  fundus,  cancer  of  the  portio  vaginalis,  and 
the  carcinomatous  growths  of  the  intermediate  part  of  the  cervical  canal.  At 
the  present  time  a  growth  which  may  not  be  removable  by  a  simple  vaginal 
hysterectomy,  may  possibly  be  removable  by  a  more  extensive  operation.  Con- 
sequently much  of  the  confusion  which  is  now  resulting  from  the  exclusion  and 
selection  of  cases  can  be  eliminated  by  an  agreement  as  to  what  constitutes 
operability;  also  as  to  what  shall  be  regarded  as  a  cure.  Of  course  there  will 
be  factors  which  we  cannot  hope  to  control  and  which  will  influence  to  a  large 
degree  the  statistical  results.  Chief  of  these  is  the  variation  in  the  character 
of  the  cases  applying  for  treatment  in  the  various  clinics.  Thanks  to  the 
tremendous  agitation  of  the  cancer  problem  in  Germany,  both  the  laity  and 
the  profession  are  alive  to  the  importance  of  early  diagnosis  and  operation,  and 
early  cases  are  now  common  in  the  larger  clinics.  In  this  country  early  cases 
are  the  greatest  of  rarities.  Moreover,  there  is  much  variation  in  the  char- 
acter of  the  material  in  the  same  clinic  in  different  years,  as  may  readily  be 
seen  by  a  study  of  Wertheim's  report  of  cases  in  1908.  Given  a  disease  such  as 
uterine  cancer,  in  which  there  may  be  the  slightest  line  of  demarcation  between 
strictly  operable  and  strictly  inoperable  cases,  the  clinic  having  the  greatest 
proportion  of  early  operable  cases  in  which  there  is  no  question  as  to  whether 
the  case  is  inoperable  or  not,  should  present  the  best  results. 

Up  to  the  present  time  the  majority  of  investigators  have  agreed  that  the 
ultimate  cures  of  the  disease  should  be  expressed  in  terms  of  the  percentage 
of  the  total  cancer  cases  under  observation.  There  is  little  doubt,  however, 
that  the  results  will  be  more  truly  expressed  in  the  percentage  of  cures  of  the 
cases  treated  by  operation.  Exclusion  of  cases  can  be  prevented  by  a  com- 
plete resume  of  the  whole  material,  classified  according  to  definitions  which  are 
universally  accepted.  Thus,  there  must  be  agreement  as  to  what  constitutes 
the  primary  mortality,  operability,  limit  of  time  which  must  elapse  before  an 
operated  case  may  be  regarded  as  cured,  and  how  cases  should  be  considered 
which  succumb  to  intercurrent  disease  before  the  expiration  of  this  time. 

A  number  of  postulates  have  been  submitted  by  students  of  this  question, 
chief  among  whom  are  Werner,  Waldstein,  and  Winter,  The  methods  of  Wald- 
stein  and  Werner  demand  that  in  order  to  make  every  phase  of  the  report 
complete,  an  author  publishing  the  statistics  of  his  cancer  cases  should 
include: 

(a)  the  total  number  of  cases  presenting  themselves  for  treatment  during 
a  certain  period,  classified  as  cancer  of  the  cervix,  or  as  cancer  of  the  bod}^  of 
the  uterus: 

(h)  the  number  of  cases  selected  from  the  total  on  wliich  a  radical  operation 
was  performed; 

(c)  the  number  on  which  a  radical  operation  could  not  be  performed; 

(d)  the  total  number  and  relative  percentage  of  deaths  following  the  opera- 
tion, and 
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(e)  the  number  of  cases  in  which  the  patient  is  ahve  and  free  from  recur- 
rence five  years  after  operation. 

The  formula  given  for  expressing  this  result  is 

0  XD  X  (100  -  M) 


A  = 


10,000 


in  which  formula  0  denotes  the  percentage  of  those  seeking  relief  upon  whom 
an  operation  was  performed;  D  denotes  the  percentage  of  those  who,  after 
being  subjected  to  operation,  remained  free  from  i-ecurrence;  and  M  denotes 
the  percentage  of  primary  mortality  following  the  operation,  either  recent  or 
remote. 

Werner  and  Waldstein  state  that  there  are  exceptions  which  can  be  made, 
and  which  agree  in  the  main  with  the  first  set  of  postulates  proposed  by  Winter. 
Thus,  we  should  omit: 

(a)  the  cases  which  are  operable  but  in  which  the  patient  will  not  submit 
to  the  proposed  treatment — for  these  cases  should  not  be  considered  in  the 
results  any  more  than  if  the  patients  had  not  api)lied  for  treatment. 

(6)  cases  in  which  the  patient  died,  during  the  period  of  operation,  of  some 
intercurrent  disease,  as  well  as  those  which  have  been  lost  sight  of. 

Werner  and  Waldstein  differ  from  Winter  in  emphasizing  that  all  doubtful 
cases  should  be  considered  as  recurrences  for  the  reason  that  recurrence  is 
much  more  frequent  than  cure.  Werner  insists  that  the  following  premises 
must  be  agreed  upon  if  a  proper  classification  is  to  be  secured : — 

(1)  A  case  in  which  the  patient  has  sur\dved  operation  for  five  years  and 
has  presented  no  sign  of  recurrence  during  careful  observation  throughout 
this  period,  should  be  considered  as  cured,  irrespective  of  future  development 
of  the  disease,  or  whether  the  patient  is  subsequently  lost  sight  of. 

(2)  When  death  results  from  intercurrent  disease  two  j^ears  or  more  after 
operation,  the  case  may  be  regarded  as  cured  if  no  recurrence  can  be  demon- 
strated in  the  scars  and  lymph  nodes  at  a  post-mortem  examination  conducted 
by  a  skilful  pathologist. 

(3)  Cases  should  be  classed  as  recurrent  if  death  occurs  before  two  years, 
irrespective  of  the  fact  that  there  were  negative  findings  at  the  autopsy. 
Deaths  from  intercurrent  disease  within  five  years  of  the  operation  should 
be  considered  as  recurrences,  if  the  autopsy  findings  of  a  competent  pathologist 
are  not  negative.  In  like  manner,  all  cases  lost  sight  of  during  the  five-year 
pei'iod  of  observation  must  be  classified  with  the  recurrences.  It  is  needless 
to  say  that  the  diagnosis  of  freedom  from  recurrence  can  be  made  only  i^fter  the 
microscopic  examination  of  serial  sections  of  the  suspected  areas. 

Statistics  which  comply  with  these  postulates  will  be  exempt  from  nearly 
all  objections. 

The  radical  operation  is  still  in  its  infancy  and  has  been  adopted  slowly, 
largely  on  account  of  the  high  mortality  and  because  everywdiere  there  are 
competent  men  waiting  to  learn  the  results  obtained  by  others.  Even  at  the 
present  time  there  are  few  published  results  of  great  value,  because  common 
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definitions  have  not  been  agi'eed  upon,  and  the  various  Congresses  have  not 
seen  fit  to  demand  them.  In  February,  1908,  Winter,  seeking  to  obtain  a  basis 
for  classification  which  would  be  acceptable  to  the  various  students  in  tliis 
field,  proposed  the  following  set  of  postulates,  asking  that  those  who  are  inter- 
ested in  the  subject  should  inform  him  of  their  ideas  concerning  them. 

Winter's  Tentative  Postulates. 

I.  Primary  Mortality. — Under  this  head  should  be  included  all  deaths  fol- 
lowing the  operation  which  would  not  have  occmTed  had  it  not  been 
undertaken.  Thus,  death  from  shock,  cardiac  paralysis,  tlii'ombosis  and 
embolism,  pneumonia,  pyelitis,  infection,  etc.,  should  be  included  in  the  pri- 
mary mortality. 

II.  Definition  ofOperability. — ^All  cases  should  be  termed  operable  if  a  radical 
operation  can  be  completely  carried  out.  The  term  operable,  therefore,  should 
not  be  applied  until  the  completion  of  the  operation,  as  the  opening  of  the  ab- 
domen first  reveals  the  true  condition  of  affairs.  The  defining  of  the  term 
"radical"  is  a  more  difficult  matter,  yet  at  the  present  time  the  abdominal 
radical  operation  unquestionably  consists  of  the  following  steps:  (a)  removal 
of  the  uterus  and  adnexa;  (b)  removal  of  the  upper  part  of  the  vagina;  (c) 
removal  of  both  parametria;  and  (d)  removal  of  the  first  or  lower  set  of  lymph 
nodes. 

III.  The  Permanency  of  the  Cure. — This  must  be  based  upon  the  fact  that 
the  patient  has  remained  free  from  a  recurrence  for  a  period  of  five  years. 

IV.  The  following  groups  of  cases  must  be  omitted  in  computing  the  per- 
manent cures:  (a)  those  in  which  death  results  from  the  operation;  (h)  the 
cases  which  are  lost  sight  of;  and  (c)  all  cases  in  which  death  takes  place  from 
some  intercurrent  disease  within  five  years  from  the  time  of  the  operation,  but 
in  which,  at  the  same  time,  no  recurrence  of  the  new-growth  takes  place.  Deaths 
from  some  intercurrent  disease  before  the  lapse  of  the  period  after  which  the 
disease  could  be  considered  cured,  should  be  omitted  from  the  computation 
unless  the  case  presented  signs  of  recurrence.  Even  if  the  patient  survived 
the  operation  for  a  period  of  three  years  without  a  return  of  the  growth,  it 
does  not  follow  that  the  disease  would  not  have  recurred  later.  The  fau-est 
picture  of  ultimate  results  will  be  obtained  if  such  is  done,  although  the  primary 
mortality  may  be  slightly  distorted.  Deaths  following  the  operation  should 
be  omitted  in  tliis  section,  because  the  patient  would  have  died  from  the  dis- 
ease in  all  likelihood  if  the  operation  had  not  been  performed. 

V.  The  absolute  cures  are  calculated  from  the  total  material  after  the  fol- 
lowing classes  of  cases  have  been  omitted:  (a)  all  patients  who  refuse  operation; 
(6)  all  those  who  have  been  lost  track  of;  and  (c)  all  those  who  died  of  inter- 
current disease  before  the  end  of  the  five-year  period  and  in  whom  an  autopsy 
has  not  demonstrated  the  existence  of  a  recmTence.  These  cases  should  not 
be  considered  in  the  final  computation,  although  record  should  be  made  of 
them. 
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In  order  to  express  the  results  clearly,  the  series  should  be  arranged  in  such 
a  manner  as  to  show:  (1)  The  number  of  cancerous  patients  who  sought  treat- 
ment during  the  series;  (2)  the  number  of  those  who  refused  operation;  (3)  the 
number  of  those  who  were  found  inoperable;  (4)  the  number  of  those  who 
ched  from  the  operation;  (5)  the  number  of  those  who  could  be  accurately 
followed;  (6)  the  number  of  those  who  were  lost  sight  of;  (7)  the  number  of 
those  who  died  of  intercurrent  disease  during  the  five-year  interval;  and  (8) 
the  number  of  those  in  whom  a  recurrence  was  observed  during  this  interval. 

The  percentage  of  absolute  cures  is  made  by  determining  the  total  number 
of  those  cases  in  which  the  patient  died  from  the  operation,  of  those  in  which' 
a  recurrence  was  observed,  and  of  the  inoperable  cases,  and  then  ascertaining 
the  precise  relationship  which  the  cases  that  have  sur\'ived  the  five-year  period 
without  recurrence  bear  to  this-  grand  total.  Thus,  for  a  certain  five-year 
period  two  hundred  cases  applied  to  the  clinic.     Of  these  two  hundred, 

Refused  operation 5  cases 

Died  from  the  operation   10     " 

During  the  five-year  period  of  investigation  there  were  lost  sight  of •")      " 

Died  without  autopsy- .5     " 

Were  found  to  have  had  a  recurrence .S3      " 

In  the  calculation  of  the  absolute  cures  we  should  subtract  the  following  from 
our  two  hundred  cases: 

(a)  Refusing  operation 5  cases 

(c)  Lost  from  observation     5     " 

(d)  Dead  of  intercurrent  disease,  but  without  a  careful  autopsy 5      " 


Total 15 


cases 


There  remain,  therefore,  for  the  calculation  of  the  absolute  cures,  one  hun- 
dred and  eighty-five  cases,  of  which  there  were 

(6)  Dead  as  a  result  of  the  operation    10  cases 

(c)  Presenting  recurrence    50      " 

(/)  Were  found  to  be  inoperable 90     " 

{(j)  Alive  and  without  recurrence  five  years  after  the  operation 35      " 

The  percentage  of  absolute  cures,  therefore,  is  derived  by  divichng  thirty-five 
by  one  hundred  and  eighty-five — i.e.  (in  round  numbers)  0.19,  or  nineteen  per 
cent. 

The  five-year  limit  is  now  generally  accepted  as  the  time  at  which  freedom 
from  recurrence  shall  be  considered  as  an  absolute  cure.  This  period  has  been 
taken  arbitrarily,  just  as,  a  few  years  ago,  one  of  tliree  years  was  accepted  by 
tlic  majority  of  investigators  of  this  problem.  Some  indeed,  at  the  present 
time, — as,  for  example,  Lejars,  Ott,  and  Martin, — favor  a  longer  limit;  for, 
unfortunately,  it  aoes  not  follow  that  death  may  not  result  from  the  cancer 
Sit  a  later  period,  even  though  a  recurrence  may  not  have  manifested  itself  during 
the  long  observation-period  of  five  years.  Thus,  in  the  case  reported  by  Ries, 
which  we  have  already  once  quoted,  a  recurrence  manifested  itself  in  the  inguinal 
lymph  nodes  as  late  as  nine  years  after  the  operation.     Howe\'er,  the  ol:)jections 
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to  extending  the  period  of  observation  beyond  the  hmit  of  five  years,  more  than 
outweigh  the  recognized  advantages.  It  is  possible,  of  course,  that  the  results 
of  radical  operations  will  show  that  late  recurrences  will  be  in  the  lymph  nodes, 
as  Mackenrodt  and  others  have  claimed,  and  that  the  five-year  period  will  have 
to  be  extended,  because  it  is  based  on  the  fact  that  the  majority  of  the  recur- 
rences noted  at  the  present  time  are  local  rather  than  regional.  Yet  there 
is  to  be  considered  the  great  practical  difficulty  of  keeping  cases  under  observa- 
tion for  more  than  five  years,  and  all  admit  that  statistics  in  v.^hich  a  consider- 
able number  of  cases  are  lost  sight  of  during  the  post-operative  period  of  ob- 
servation, are  v.'orthless.  Moreover,  the  literature  shows  that  only  a  small 
percentage  of  recurrences  manifest  themselves  after  five  years.  Thus  Winter, 
in  1908,  states  that,  of  his  thi-ee  hundred  and  fifty  cases,  there  were  only  two 
which  certainly,  and  two  which  possibly,  presented  recurrences  later  than 
five  years  after  operation,  and  that  the  literatm-e  shows  that  not  more  than  ten 
in  one  thousand  recurrences  are  first  observed  after  this  period.  In  Winter's 
series,  five  per  cent  of  the  recurrences  were  first  noted  during  the  third  and 
fourth  years  after  operation,  and  similar  results  are  reported  by  others,  these 
results  depending  somewhat  upon  the  class  of  cases  observed,  as  well  as  upon 
the  type  of  operation  performed.  Thus  Glockner  noted  3  per  cent,  Thumin 
3  per  cent,  and  Hanisch  4.5  per  cent  in  collected  cases  tln-ee  and  fom*  years 
after  operation,  and  Seitz  found  that  3  per  cent  of  the  recurrences  from 
von  Winckel's  clinic  were  observed  in  the  fourth  year  and  the  same  percentage 
in  the  fifth  year  after  operation.  Similar  findings  may  also  be  gleaned  by  a 
careful  scrutiny  of  Wertheim's  recent  report. 

XII.   RESULTS  OF  RADICAL    OPERATIONS   UPON  THE  UTERUS. 

At  the  present  time  there  are  few  large  series  of  cases  showing  the  results 
of  the  radical  types  of  operation  upon  the  uterus,  for  the  reason  that  it  is  now 
but  thirteen  years  since  the  publication  of  Ries'  classical  paper  and  but  seven 
years  since  the  advent  of  Wertheim  into  tins  field.  Ries  has  reported  eight 
eases  treated  by  his  method  of  operation.  Two  of  these  patients  died  as  a  re- 
sult of  the  operation,  and  six  have  sur\ived  the  five-year  test,  although  the 
earliest  sm"\d\dng  patient  manifested,  nine  years  after  the  operation,  e\idences 
of  a  carcinomatous  recurrence  in  the  inguinal  lymph  nodes.  Four  of  the  six 
sur-\dving  patients  were  found,  at  the  operation,  to  have  involved  lymph  nodes, 
yet  they  sur^dved  for  more  than  five  years  without  local  recurrence.  Ries 
states  (personal  coimiimiication)  that  operable  cases  were  the  greatest  rarity 
in  his  personal  experience,  and  that  he  sought  to  operate  upon  all  cases  which 
presented  an}-  reasonable  chance  of  being  benefited  by  radical  treatment.  It 
i<?  unfortunate  that  the  investigator  did  not  present  his  results  so  tabulated  as 
to  show  the  number  of  inoperable  cases  coming  under  observation,  as  it  would 
serve  to  illustrate,  in  a  most  vivid  manner,  the  rarity  of  operable  cases  in  this 
•'oiintry.  There  are  no  other  published  reports  that  show  the  results  obtained 
by  the  advocates  of  l\Tnph-node  extirpation  in  this  country.     It  is  most  un- 
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fortunate  that  Sampson's  cases  will  not  admit  of  tabulation,  as  liis  operation 
is  one  of  the  most  complete  liitherto  described.  His  experience  well  illustrates 
the  difficulty  of  following  up  the  cases  in  which  an  operation  has  been  per- 
formed, as  he  states  (in  a  personal  communication)  that  his  correspondence 
dil'ected  to  this  end  was  most  one-sided;  the  great  majority  of  his  clinic  patients, 
haA'ing  changed  either  their  names  or  their  addresses,  were  therefore  often 
untraceable,  while,  in  those  who  could  be  followed,  recurrences  were  common. 
Although  from  the  first  he  sought  to  operate  upon  all  cases  in  which  there  was 
the  most  remote  chance  of  completely  remo\dng  the  growth,  he  now,  as  a  re- 
sult of  his  experience,  believes  that  the  hope  of  effecting  a  cure  can  be  enter- 
tained only  in  cases  in  which  the  disease  is  in  a  very  early  stage  and  the  opera- 
tion performed  is  of  the  most  complete  and  radical  character. 

Wertheim,  in  1908,  reports  the  results  which  he  obtained  in  a  series  of  120 
patients  upon  whom  he  operated  and  who  were  followed  for  at  least  five  years 
after  operation.  For  this  series  the  total  number  of  deaths  due  to  the  operation 
was  27,  representing  a  mortality  of  22.5  per  cent.  Of  these  deaths  14  occurred 
in  the  first  30  cases  (46.6  per  cent),  as  contrasted  with  13  deaths  in  the  other 
90  cases  (14.5  per  cent).  The  diminution  of  the  mortality  in  the  latter  group  is 
due  in  part  to  improA'ement  in  operative  technique  and  also  to  the  limitation 
of  the  use  of  the  anu'sthotic,  but  still  another  factor  of  some  importance  is  to 
l)e  found  in  the  fact  that  Wertheim  no  longer  employs  the  practice  of  system- 
atically removing  the  lymph  nodes.  Included  in  this  series  of  120  cases,  there 
were  3  patients  affected  with  cancer  of  the  uterine  body,  one  with  cancer  of  the 
vulva,  and  two  others  who  died,  during  the  period  of  observation,  from  car- 
cinomatous disease  which,  as  Wertheim  states,  was  in  no  way  related  to  the 
malignant  disease  of  the  uterus.  Deducting  these  six  fatal  cases  and  the  twenty- 
seven  which  resulted  directly  from  the  operation,  we  still  have  87  cases,  of  which 
51 — or  58.6  per  cent  of  the  cases  that  sur\dved  operation — presented  no  sign  of 
recuiTcnce  at  the  end  of  the  five-year  observation  period.  The  operability 
during  this  period  was  42.2  per  cent  of  all  cases  applying  for  treatment,  and  the 
I)roportion  of  absolute  cures  is  (according  to  Winter's  older  postulates)  24.7  per 

r       .     ^^•  1  1  .  ■    '    f          i     ^        (0  X  D  X  [100  -  M])     .^  ,  , 

cent;  or,  accordmg  to  W  aldsteni  s  formula  A  = TrTTim '       ^"^'ould 

be  19.16  per  cent.  This  is  slightly  in  excess  of  his  previous  reports  of  smaller 
series.  Wertheim  states  that  his  operation  cases  now  number  over  400,  and 
that  in  the  last  158  cases  there  were  but  12  which  terminated  fatally — a  primary 
mortality  of  7.5  jjci'  cent.  Xo  ])atients  surviving  operation  have  escaped  ob- 
servation. 

Mackenrodt  rcpoi-ted  his  experience  at  the  German  Gynaecological  Congress 
in  Dresden,  in  Ma}'.  1907.  I'nfoi'tunately,  his  report  is  not  complete  in  detail, 
although  it  is  of  the  greatest  interest.  Of  144  patients  who  were  operated  upon 
by  his  radical  method  at  dates  varying  from  one  and  a  half  to  six  and  a  half 
years  previous!}-.  61.5  per  cent  are  (at  the  time  of  the  report)  alive  and  without 
sign  of  recurrence.  If  the  jn-imary  deaths  following  the  operation  are  deducted 
from  the  tal)le.  the  j)i-oportion  of  absolute  cures  is  70  per  cent  of  those  surviving 
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operation.  The  operability  of  his  cases  during  this  period  was  92  per  cent  and 
the  percentage  of  primary  mortality  varied  between  19  and  21  per  cent.  After 
deducting  from  his  series  11  cases  in  each  of  which  the  patient  died  of  some 
intercurrent  affection  without  a  recurrence  of  the  cancerous  disease,  he  gives 
his  absohite  cures  as  follows: 

Percentage 
Period  of  Observation.  of  Cures. 

U  to  6i  years 55.6 

3*  "  6i      "      42.6 

4i  "  6i      "      45.4 

5i  "  6i      "      48.5 

More  than  six  years    58.3 

It  is  unfortunate  that  his  cases  are  not  reported  in  detail  so  as  to  permit 
of  comparison  with  Wertheim's.  For  comparison  with  this  series  he  gives  the 
results  of  igni-extirpation,  in  which  43  per  cent  remained  free  of  recurrence  for 
more  than  three  and  a  half  years.  Yet,  after  six  years  this  had  decreased  to 
22  per  cent,  and  after  ten  years  to  12  per  cent.  The  results,  therefore,  were 
not  better  than  those  obtained  by  the  vaginal  operation,  as  given  by  Olshausen. 
All  his  late  recurrences  resulted  from  involvement  of  the  lymph  nodes, — a  fact 
which  Mackenrodt  considers  as  furnishing  the  strongest  argument  in  favor  of 
extirpation  of  these  structures. 

Bumm  has,  up  to  the  present  time,  made  no  report  of  his  results;  he  has 
given  only  a  preliminary  note  in  the  description  of  his  method  which  he  pub- 
lished in  1905.  In  this  he  states  that  in  82  patients  upon  whom  he  operated 
there  was  a  primary  mortality  of  22  per  cent.  The  operability  varied  in  his 
two  clinics  from  80  to  90  per  cent.  Of  these  patients  56  were  operated  upon 
more  than  a  year  previously,  with  the  following  results :  the  operative  mortality 
was  17  per  cent;  11  died  of  recurrence  and  6  were  living  with  recurrence;  6  were 
lost  to  observation,  and  23,  or  50  per  cent  of  those  surviving  operation,  were 
without  return  of  the  growth, — 20  of  them  for  a  period  of  more  than  two  years. 

Gellhorn,  in  1905,  collected  225  cases  in  which  the  patient  had  been  operated 
upon  by  the  paravaginal  method  by  Schuchardt,  Schauta,  and  Staude,  with  a 
mortality  of  12.4  per  cent.     The  table  wliich  he  gives  is  as  follows: 


Operator. 

No.  of  Cases. 

No.  of  Deaths. 

Percentage. 

Schuchardt  

83 
91 

51 

8 

11 

9 

9.6 

Schauta 

12 

Staude 

17.6 

Total 

225 

28 

12.4 

At  the  time  when  Gellhorn  wrote,  Schuchardt's  cases  alone  were  available 
for  consideration,  because  the  others  had  not  yet  passed  the  five-year  limit. 
The  series  was  small  and  included  but  twenty-five  cases,  representing  56  per 
cent  of  all  cases  seen.  Forty  per  cent  of  the  cases  operated  upon  remained  free 
of  recurrence  for  five  years.  Calculated  according  to  Werner's  postulates,  we 
obtain  an  absolute  percentage  of  cures  of  20.1  per  cent. 
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Schauta,  in  1908,  reports  a  series  of  258  cases  operated  upon  by  the  para- 
vaginal method,  these  cases  constituting  48.7  per  cent  of  the  total  cases  applying 
for  relief  of  cancer  to  the  clinic.  The  operability  varied  during  the  six  years, 
the  limits  being  33.3  per  cent  and  62  per  cent.  The  primary  mortality  was 
10.8  per  cent,  the  limits  varjdng  from  3.4  per  cent  (one  death  in  29  cases)  to 
19.1  per  cent  (9  deaths  in  47  cases).  In  the  four  other  years,  however,  the 
mortality  ran  between  8.1  per  cent  and  12  per  cent.  Schauta's  statistics  for 
the  cases  observed  for  five  years  is  as  follows: 

Total  cases  applying  to  the  clinic  during  this  series 116 

Inoperable  cases 60 

Primary  operation  deaths   9 

Died  from  interciurent  disease 4 

Recmrence  after  operation   21 

Patients  lost  from  observation     ' 0 

Without  recurrence  five  years  after  operation 13 

The  percentage  of  absolute  cures,  according  to  Winter's  formula,  is  12.0 
per  cent. 

Staude,  in  September,  1908,  reports  the  results  of  his  experience  with  the 
extensive  vaginal  operation  in  cervical  cancer.  In  contradistinction  to  the 
other  advocates  of  this  route,  he  employs  a  double-sided  Schuchardt  incision, 
which,  in  his  judgment,  gives  far  greater  exposure  of  the  parametrium  than  the 
incision  of  merely  one  side.  His  material  consisted  of  156  cases  of  cervical 
carcinoma,  which  were  not  further  classified  as  to  portio  vaginalis  or  cervical 
cancers.  He  operated  upon  104  of  these  with  21  deaths,  an  operability  of  72.3 
per  cent,  and  a  primary  mortality  of  20  per  cent.  Operation  was  refused  in 
13  cases.  The  greatest  source  of  fatality  was  pehdc  plilegmon,  which  arose 
from  the  vaginal-perineal  incision  and  resulted  in  peritonitis  with  fatal  issue 
in  9  cases.  Other  causes  of  death  are  given  as  follows :  heart  weakness,  3  cases ; 
hemorrhage,  3  cases;  sepsis,  1  case;  Basedow's  disease,  1  case;  embolus, 
1  case;  ureteral  necrosis,  1  case;  not  diagnosed,  1  case.  The  operative  mor- 
bidity from  injury  to  neighboring  organs  was  11.6  per  cent  and  was  di\dded 
between  injury  to  the  bladder,  6  cases,  and  injury  to  the  ureter,  6  cases.  At 
the  time  of  his  report  there  were  39  cases  which  were  known  to  have  had  a  re- 
currence. In  the  great  majority  of  cases  the  recurrence  developed  in  the  scar 
in  the  vaginal  vault  or  in  the  parametrium  close  to  the  scar.  In  2  cases  a  re- 
currence was  noted  in  the  vaginal-perineal  incision,  and  in  onh'  3  cases  was 
a  recurrence  found  in  the  lymph  nodes — once  in  the  inguinal  and  t-wice  in  the 
iliac  nodes.  The  reader  should  bear  in  mind  that  no  attempt  is  made  in  tliis 
operation  to  remove  the  pelvic  lymph  nodes.  As  is  generally  the  case,  it  was 
found  that,  in  the  great  majority  of  instances,  the  recurrence  took  place  in  the 
first  year  after  the  operation.  This  was  noted  in  31  cases  as  opposed  to  5  in 
the  second  year,  2  in  the  third  year,. and  1  in  the  fourth  j'ear.  The  number  of 
absolute  cures  for  five  years,  based  upon  Winter's  classification,  represents 
23  per  cent,  and  the  number  of  cures  for  five  yeai's,  based  on  the  cases  actually 
operated  upon,  i-e]oresents  41.5  per  cent.  The  oldest  surviving  patient  in  this 
series  was  operated  upon  twelve  years  previously,  and  the  youngest  at  least 
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five  years  previously.     In  this  series  are  included  93  cases  of  cervical  carcinoma, 
tabulated  as  follows: 

Operated .58  cases. 

Refused  operation 11  " 

Died  of  intercurrent  affections   2  " 

Lost  sight  of  during  the  period  of  calculation   6  " 

Died  from  the  operation    9  " 

Presenting  a  recurrence     24  " 

Inoperable  cases 24  " 

Free  from  recurrence  five  to  twelve  years  after  operation 17  " 

There  is  much  confusion  in  the  recent  reports  of  results  from  vaginal  hyster- 
ectomy and  from  the  ordinary  abdominal  hysterectomy,  because  as  yet  various 
authors  have  not  followed  closely  either  the  A\'inter  or  the  Werner  postulates. 
Thus,  Hannes  reports  the  cases  of  cervical  carcinoma  from  April  1st,  1895,  to 
March  31st,  1901,  in  Kuestner's  clinic.  All  the  cases  considered  had  been  ob- 
served for  five  years  or  more  after  operation.  A  total  of  361  cases  had  been  seen, 
and  of  this  number  145  were  operated  upon — 99  by  vaginal  extirpations,  and  46 
by  the  Veit  modification  of  Freund's  abdominal  operation.  This  series  in- 
cludes all  cancer  cases  operated  upon  by  the  older  methods,  for,  since  1903, 
the  Wertheim  abdominal  method  has  been  the  routine  of  the  clinic.  Hannes 
shows  a  primary  mortality  of  8  per  cent  for  the  vaginal  and  one  of  32.6  per  cent 
for  the  abdominal  method;  15  per  cent  of  the  vaginal  and  8.7  per  cent  of  the  ab- 
dominal cases  were  lost  sight  of.  In  24  of  the  vaginal  cases  the  patient  re- 
mained free  from  a  recurrence  of  the  disease  for  five  years  or  more.  In  3  of 
the  abdominal  cases  the  patient  was  known  to  be  living  and  well,  and  in  3 
others  she  was  believed  to  be  living  and  well.  He  then  states  that  the  average 
number  of  cures,  according  to  Waldstein,  amounted  to  28.8  per  cent  for  the  vagi- 
nal cases  and  14.3  per  cent  for  the  abdominal  cases.  This,  of  course,  is  an  error, 
as  such  a  differentiation  cannot  be  made  unless  the  vaginal  operations  were 
performed  exclusively  during  a  certain  definite  period  and  the  results  calculated 
from  the  total  number  of  cancer  cases  in  the  clinic  at  that  time.  The  same 
statement  applies  also  to  the  abdominal  series,  and  the  absolute  percentage  of 
cures  cannot  be  computed  except  by  combining  both  the  abdominal  and  vagi- 
nal cases. 

Doederlein  reports  the  results  obtained  at  his  clinic  from  October,  1897, 
to  1900.  There  were  151  cases  of  uterine  carcinoma  during  this  period,  and  of 
this  number  73  were  operated  upon  by  the  vaginal  route,  giving  48.3  per  cent  of 
operability.  The  primary  mortality  was  16.4  per  cent,  from  which  he  calcu- 
lates that  19.6  per  cent  were  ciu^ed,  according  to  the  Winter  postulates,  and 
15.8  per  cent,  according  to  the  Waldstein  postulates.  This  material,  however, 
consists  of  both  cervical  and  corpus  cancers.  Doederlein  states  that  59  cases 
(or  44  per  cent  of  134  cases  of  cervical  carcinoma)  were  operable,  of  which  num- 
ber 14  still  remained  cured  after  the  five-year  observation  period.  He  states 
that  the  absolute  cures  obtained  by  him  amounted  to  12.5  per  cent,  but,  so  far 
as  we  can  see,  it  amounts  to  only  10.4  per  cent.  Since  January,  1902,  Doederlein 
has  adopted  the  method  of  Wertheim.     During  this  time  there  have  been  175 
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uterine  cancer  cases,  both  cervical  and  corpus.  Of  these  he  has  operated  upon 
115  (or  65.7  per  cent),  with  a  mortahty  of  16.5  per  cent.  Comparing  the  vaginal 
cases  ^^dth  those  operated  upon  accorchng  to  the  Wertheim  method,  the  mor- 
tahty remains  the  same,  5^et  the  operabiHty  is  increased  from  44  per  cent  to  65.7 
per  cent. 

Glockner  reported  the  results  of  the  operations  performed  during  a  period 
of  fourteen  and  one-quarter  years  (to  1901)  in  Zweifel's  clinic:  974  patients 
applied  to  the  clinic,  and  of  this  number  260  were  operated  upon,  with  the  hope 
of  obtaining  a  radical  ciu-e  (an  operability  of  26.69  per  cent).  The  vaginal 
operation  was  done  225  times,  or  in  86.5  per  cent  of  the  operation  cases.  The 
total  operative  mortality  was  8.46  per  cent,  and  in  nearly  82  per  cent  of  these 
cases  death  was  due  to  septic  processes.  Under  observation  for  more  than 
five  years  were  153  cases,  and  dm'ing  this  period  610  cancer  cases  came  into  the 
hospital ;  therefore,  25  per  cent  of  all  cases  observed  for  more  than  five  years 
were  operated  upon.  Fifteen  of  the  153  patients  died  from  the  effects  of  the 
operation — a  mortality  of  10  per  cent.  One  died  from  some  other  disease,  3 
were  lost  sight  of,  and  in  one  instance  the  finding  was  not  verified.  If  these 
21  cases  are  excluded,  there  remain  132  of  which  85  were  known  to  have 
had  a  recm-rence,  and  47  (or  35.6  per  cent)  in  which  it  was  known  that  the 
patient  remained  free  from  a  recurrence  of  the  disease.  In  this  series,  how- 
ever, were  included  some  cancers  of  the  uterine  body.  The  absolute  cures, 
therefore,  in  the  610  cases,  25  per  cent  of  which  were  operated  upon,  was  7.7 
per  cent,  or,  according  to  Winter's  postulates,  9.72  per  cent. 

Hocheisen  reviews  a  series  of  1,706  cases  of  cervical  carcinoma  in  the  Charite 
in  Berlin,  between  1882  and  1903.  The  cases  between  1882  and  1890  were 
collected  by  Gusserow,  and  after  this  period  by  Hocheisen.  Of  these,  1,538  were 
inoperable;  168  were  operated  upon  by  vaginal  hysterectomy,  with  the  fol- 
lowing results:  23  died  from  the  operation;  in  94  a  recurrence  took  place; 
24  were  lost  sight  of;  and  in  only  27  was  it  known  that  a  cure  had  been  obtained. 
In  19  of  the  23  primary  mortalities  death  was  due  to  some  infective  process. 

Schindler  gives  the  results  of  abdominal  hysterectomy  at  Knauer's  clinic 
in  Gratz.  The  total  number  of  cases  observed  was  588,  and  of  these  117  were 
treated  by  abdominal  hysterectomy.  With  one  exception  they  were  all  cases 
of  cervical  cancer.  The  primary  mortality  of  the  entire  series  was  13.67  per 
cent,  and  the  operability  varied  in  the  series  between  22.8  per  cent  and  36.1 
per  cent.  The  absolute  cures  constitute  3.18  per  cent,  thi^  estimate  being  based 
upon  the  total  number  of  cases  observed  (588)  and  the  total  number  of  those 
living  for  five  years  without  a  recurrence. 

Konrad,  in  1908.  reported  the  results  obtained  at  Scabo's  clinic,  in  Klausen- 
burg,  between  the  3-ears  1894  and  1908;  the  results  obtained  previous  to  1894 
had  already  been  reported  by  Akontz.  During  these  fourteen  years  there  were 
observed  544  cancer  cases,  which  constituted  7.39  per  cent  of  the  total  material 
of  the  clinic.  These  may  be  classified  as  follows:  there  were  377  cases  of  cancer 
of  the  portio  vaginalis,  or  69.3  per  cent  of  all;  150  cases  of  cervical  carcinoma, 
or  27.5  per  cent  of  all;  and  17  cases  of  corpus  carcinoma,  or  3.13  per  cent  of  all. 
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The  total  operability  in  these  cases  was  4.41  per  cent.  Of  the  cancer  material 
there  were  only  22  cases  in  which  the  time  that  had  elapsed  since  the  operation 
exceeded  five  years.  During  this  time  386  cases  were  admitted  to  the  clinic. 
The  operability,  therefore,  was  5.7  per  cent.  Of  the  22  patients  referred  to  above, 
15  remained  cured  for  five  years;  a  recurrence  was  noted  in  6;  and  1  died 
from  the  operation.  Kom-ad  figures  his  cures,  according  to  Winter's  postulates, 
as  3.-54  per  cent,  and,  according  to  those  of  Waldstein,  as  3.53  per  cent.  Yet 
it  will  be  seen  that,  of  the  386  cases,  only  15  were  healed  by  operation,  a  pro- 
proportion  which  represents  0.41  per  cent. 

Zurhelle  reported,  in  1907,  the  results  obtained  at  Fritsch's  clinic  in  Bonn. 
Durmg  the  year  1893  there  were  253  cases  of  cervical  carcinoma,  of  which  168 
were  inoperable.  All  of  the  85  operable  cases  were  treated  by  vaginal  hysterec- 
tomy, with  a  primary  mortality  of  4  per  cent.  There  were  178  cases  between 
1893  and  1902,  of  which  number  117  were  inoperable  and  61  were  operated  upon 
by  vaguial  extirpation,  with  fom*  primary  mortalities.  Of  these,  25  remained  free 
of  reciu'rence  for  five  years  or  more  and  were  accounted  cured;  28  were  known 
to  have  had  a  recurrence;  and  4  were  lost  sight  of.  The  conclusions  are  as 
follows :  The  operability,  for  cervical  cases  which  were  operated  upon  sufficiently 
early  to  be  observed  for  five  years,  was  33.2  per  cent;  the  absolute  cures,  ac- 
cording to  Winter's  postulates,  constituted  15.6  per  cent,  or  according  to  Werner's 
rule,  14  per  cent. 

Olshausen,  at  the  German  GyTia?cological  Congress  in  Dresden,  in  May,  1907, 
stated  that  his  operability  once  attained  the  high  mark  of  61.6  per  cent  and  then 
fell  again.  The  primary  mortality  reached  7.7  per  cent,  and  in  1906  fell  to 
4  per  cent ;  24  of  his  deaths  resulted  from  sepsis,  6  from  embolism  and  second- 
ary heart  failiu-e  and  uraemia;  21  per  cent  of  his  cervical  cases  remained  cured 
beyond  a  period  of  four  years.  He  expressed  the  belief  that  not  more  than 
10  per  cent  of  uterine  cancer  cases  can  be  cured  by  the  vaginal  operation. 
VOL.  VIII. — 44 


EXTRA-UTERINE  PREGNANCY. 

By  LEWIS  S.   McMURTRY,    M.D.,   LL.D..  Louisville,   Ky. 


Under  normal  conditions  the  human  ovum  is  fertilized  in  the  Fallopian  tube 
and  carried  by  ciliary  movement  into  the  uterine  cavity  for  its  future  growth. 
It  frequently  occm's,  however,  that  the  owvai  is  fertilized  and  proceeds  to  par- 
tial or  complete  development  at  various  points  between  the  follicle  in  which 
it  originated  and  the  uterine  ca^^ty.  This  malposition  of  the  fertilized  ovum 
is  known  as  '^extra-uterme  pregnancy."  Since  the  fertilized  ovum  in  some 
instances  is  implanted  in  that  part  of  the  Fallopian  tube  which  passes  tln-ough 
the  wall  of  the  uterus,  the  term  "ectopic  gestation"  is  used  as  having  a  synony- 
mous but  more  comprehensive  meaning. 

Formerly  this  condition  was  regarded  of  interest  only  as  a  freak  of  nature, 
or  as  a  pathological  process,  but  since  1883,  when  Mr.  Lawson  Tait  first  operated 
for  ruptured  tubal  pregnancy,  it  has  become  of  the  greatest  practical  interest. 
From  a  state  of  utter  hopelessness  as  to  treatment,  it  has  been  placed  in  that 
growing  list  of  diseases  in  which  smgery  scores  its  most  brilliant  results.  Up 
to  1883  ectopic  pregnancy  was  regarded  a  very  rare  condition,  but  uith  improved 
knowledge,  gi'eater  accm'acy  in  diagnosis,  and  the  facilities  for  increased  observa- 
tion afforded  by  the  frequence'  of  abdominal  section,  it  is  known  to  be  of  com- 
pai'atively  common  occurrence.  In  the  practice  of  the  \\Titer  between  four  and 
five  per  cent  of  all  abdominal  sections  have  been  for  extra-uterine  pregnanc3^ 

Varieties. — With  rare  exceptions  the  ovum  in  ectopic  pregnancy  is  implanted 
in  the  Fallopian  tube.  When  in  the  middle  portion  of  the  tube,  or  ampulla, 
it  is  termed  "ampullar";  when  in  the  outer  end  of  the  tube-lumen  or  fimbriae 
it  is  described  as  "  inf undibulai* " ;  and  when  in  that  portion  of  the  tube  which 
is  situated  in  the  wall  of  the  uterus  it  is  known  as  "interstitial."  The  term 
"primary"  is  applied  to  an  ectopic  pregnancy  when  the  embryo  or  foetus  occupies 
the  site  of  its  original  implantation;  and  when,  b}'  rupture  or  the  process  of 
development,  the  embryo  takes  a  new  situation  it  is  called  "secondai\v."  Until 
very  recently  the  existence  of  ovarian  pregnancy  was  denied  by  the  most  com- 
petent observers.  Many  cases  of  so-called  ovarian  pregnancy  were  found  upon 
careful  dissection  to  be  tubal  primai'ily.  with  subsequent  separation  from  their 
tubal  attachment.  The  cases  reported  by  von  Tussenbroek,  of  Amsterdam, 
Thompson,  of  Portland,  Me.,  and  Webster,  of  Chicago,  however,  have  established 
the  fact  that  the  ovum  may  be  fertilized  and  developed  to  a  greater  or  less  degree 
in  the  ovary.  These  observations,  accompanied  by  specimens,  have  become 
generally  accepted  and  have  put  this  long-mooted  question  beyond  dispute. 
Ovai-ian  pregnancy  is  so  extremely  rare  that,  for  practical  purposes,  we  ma\' 
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regard  all  eases  of  ectopic  pregnancy  as  tubal  in  their  origin.  The  most  common 
site  of  implantation  and  development  is  in  the  outer  thii'd  of  the  tube.  When 
the  developing  embryo  penetrates  and  ruptui-es  the  tube,  with  partial  escape 
of  the  ovum  and  retention  of  its  placental  attachment,  it  may  continue  to  develop 
and  then  becomes  an  abdominal  pregnancy.  Since  a  recently  fertilized  ovum 
would  be  digested  and  absorbed  if  originally  implanted  in  the  peritoneum, 
it  is  only  in  this  way  that  abdominal  pregnancy  can  occur.  Hence  abdominal 
pregnancy  is  always  secondary. 

Causes. — Numerous  explanations  as  to  the  etiology  of  extra-uterine  preg- 
nancy have  been  offered  from  time  to  time.  An  investigation  of  the  various 
conditions  which  may  favor  the  arrest  and  development  of  the  ovum  between 
the  ovary  and  the  uterus  w411  almost  inevitably  lead  to  the  conclusion  that  this 
accident  is  most  probably  the  result  of  no  one  cause,  but  is  due  to  various  abnor- 
mal conditions.  Mr.  Lawson  Tait  attributed  the  arrest  of  the  ovum  to  inflam- 
matory changes  in  the  mucous  membrane  of  the  tube  (endosalpingitis),  by 
which  the  ciliary  movement  of  the  epithelium  was  impaired  or  destroyed.  The 
frequency  with  which  ectopic  pregnancy  is  preceded  by  a  long  period  of  sterility, 
and  the  wide  prevalence  of  inflammatory  disease  of  the  tubes,  give  plausibility 
t(j  this  theory.  The  thickening  and  consequent  narrowing  of  the  lumen  of 
the  tube  in  endosalpingitis,  with  necessarily  impaired  peristalsis,  tend  to  con- 
firm this  explanation.  Such  changes  may  impede  and  arrest  the  progress  of 
the  ovum  in  its  passage,  even  if  the  ciliary  movement  of  the  epithelium  is  not 
destroyed.  Tait's  theory  is  not  accepted  by  many  authorities  as  the  universal 
cause  of  ectopic  pregnancy,  but  no  other  explanation  has  been  offered  w^hich 
is  in  equal  accord  with  clinical  observation  and  histological  investigation.  With 
modifications,  this  etiological  connection  is  adopted  by  most  authorities,  although 
both  Hofmeier  and  ^\^litridge  Williams  have  demonstrated  that  the  cilia  may 
be  present  and  active  in  the  pregnant  tube.  Other  causes,  which,  by  mechani- 
cally obstructing  the  lumen  of  the  tube,  may  arrest  the  fertilized  ovum  therein, 
are  adhesions,  neoplasms,  and  congenital  malformations. 

Course  and  Termination. — The  fecundated  ovum  may  be  implanted  at 
any  portion  of  the  tube,  when  development  will  at  once  begin.  The  conditions 
here  are  very  different  from  those  afforded  by  lodgment  within  the  uterine 
cavity.  The  glandular  or  lymphoid  tissues,  which  play  such  an  important  part 
in  forming  a  nidus  for  the  ovum  in  the  uterine  mucosa,  are  absent  in  the  tube. 
The  ovum,  how^ever,  as  soon  as  it  is  implanted  within  the  tube,  begins  to  make 
its  way  through  the  tubal  epithelium  and  comes  to  lie  in  the  tissue  immediately 
beneath.  The  proliferating  ectodermal  cells  (trophoblasts)  rapidly  invade  the 
surrounding  tissues  and  penetrate  between  the  fibres  of  the  underlying  mus- 
cularis.  These  trophoblastic  cells  have  the  power  of  rapid  proliferation,  and 
not  only  invade  the  tissues  of  the  tube,  but  possess  an  erosive  action  by  which 
muscle  cells  are  destroyed  and  blood-vessels  opened,  forming  numerous  spaces 
in  the  maternal  tissues  filled  with  blood.  In  this  way,  by  a  process  of  erosion 
with  hemorrhage,  the  ovum  makes  its  way  through  the  tissues  of  the  tube. 
There  is  an  effort  on  Nature's  part  for  the  development  of  the  tubal  tissues, 
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but  to  a  much  less  degree  than  in  the  uterus.  As  the  ovum  continues  to  develop 
the  walls  of  the  tube  are  stretched  and  thinned,  but  its  ruptiu-e  is  caused  more 
by  the  erosive  action  of  the  perforating  Ailh  and  accompanying  hemorrhage 
than  by  distention.  The  early  stages  in  the  formation  of  the  placenta  in  both 
uterine  and  tubal  pregnancy  are  identical,  the  microscopic  structm-e  of  the  foetal 
portion  being  the  same  in  both  cases.  The  chorionic  \illi  invade  the  wall  of 
the  tulx^,  open  up  its  blood-vessels,  and  at  an  early  stage  of  development 
penetrate  through  to  the  peritoneum. 

In  the  vagina  and  uterus  changes  take  place  that  are  similar  to  those  wliich 
occur  in  normal  uterine  pregnancy.  The  walls  of  the  vagina  l^ecome  lax  and 
soft,  the  cervdx  uteri  is  softened,  and  the  entire  uterus  is  enlarged.  The  uterine 
mucosa  becomes  altered  so  as  to  present  the  conchtion  found  in  the  decidua 
vera  of  normal  pregnancy.  This  decidua  is  usually  cast  off  from  the  uterus 
soon  after  the  death  of  the  fcetus,  and  appears  either  in  whole  or  in  shreds  in  a 
bloody  vaginal  discharge.  This  is  an  important  diagnostic  sign.  Being  ac- 
companied with  contractile  uterine  pain  it  is  often  interpreted  as  an  abortion. 

Tubal  Abortion. — Intratubal  ruptm'e,  with  consec^uent  hemorrhage  into  the 
lumen  of  the  tube,  followed  by  extrusion  of  the  ovum  and  blood-clot  through 
the  fimbriated  opening  of  the  tube,  is  known  as  "tuljal  abortion,"  and  is  the 
most  frequent  termination  of  tubal  pregnancy  when  the  original  site  of  implanta- 
tion is  in  the  outer  third  of  the  tube.  In  the  ampulla  the  tubal  lumen  is  more 
patulous  than  in  the  isthmus,  and  in  consequence  expansion  of  the  foetal  sac 
in  the  direction  of  the  fimbriated  opening  is  permitted.  Tubal  abortion  is  the 
result  of  perforation  of  the  capsular  membrane  by  pressure  of  the  increasing 
foetal  structures,  and  especially  of  hemorrhage  resulting  from  foetal  invasion 
of  the  tissues.  This  hemorrhage  detaches,  either  completely  or  partially,  the 
ovum  from  its  bed,  and  gradually  forces  it  by  pressure  from  behind  toward  the 
fimbriated  extremity,  through  which  it  may  be  extruded  into  the  peritoneum, 
pro\ided  the  separation  of  the  o^aml  be  complete. 

If,  however,  the  separation  is  only  pai'tial  the  ovum  will  remain  in  the  tube 
and  the  hemorrhage  will  persist  indefinitely.  Under  these  latter  conditions 
the  ovum  may  increase  in  size  as  a  result  of  infiltration  with  blood,  and  assume 
a  structural  state  similar  to  that  of  the  moles  met  with  in  uterine  abortions. 
The  blood  will  exude  slowly  from  the  fimbriated  extremity,  and  form  a  large 
ha'matocele. 

Tubal  abortion  may  be  followed  by  varied  results,  the  severity  of  which 
depends  upon  the  extent  of  the  hemorrhage.  The  ovum  may  be  completely 
or  partially  detached  from  the  tube  wall,  the  blood  pouring  through  the  fim- 
briated end  of  the  tube.  A  large  quantity  of  blood  may  be  quickly  poured  into 
the  peritoneal  cavity,  producing  profound  shock  and  endangering  the  patient's 
life;  or  a  large  hsematocele  may  be  formed,  followed  by  a  long  period  of  con- 
valescence; or  a  small  htematocele  only  may  result  from  moderate  hemorrhage, 
tf)  be  promptly  absorbed  by  the  peritoneum.  The  o^aim,  too,  is  readily  absorbed 
when  expelled  from  the  tube  into  the  peritoneum,  if  this  occurs  in  the  early 
])oriod  of  j)regnancy.     In  this  latter  way  many  cases  of  tubal  abortion  terminate 
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in  spontaneous  cure.  Tubal  abortion  is  most  apt  to  occur  diu^ng  the  first  twa 
months  of  gestation,  before  the  fimbriated  extremity  has  been  closed  with  firm 
adhesions. 

A  common  termination  of  tubal  pregnancy  is  rupture  of  the  tube.  This 
may  occur  at  any  time  between  the  third  and  the  twelfth  week  after  conception. 
The  rupture  may  be  complete  or  incomplete,  intraperitoneal  or  extraperitoneal 
The  cause  of  rupture  is  the  constant  weakening  of  the  tube  wall  by  the  embedded 
and  developing  ovum,  with  invasion  of  its  tissues  by  ectodermal  elements  and 
later  by  the  growing  chorionic  villi.  An  immediate  cause  of  ruptiu'e  may  be 
overexertion,  straining,  a  fall,  or  a  vaginal  examination.  The  rupture  occurs 
most  frequently  at  the  placental  site,  and  extrusion  may  take  place  into  the 
peritoneum  du-ectly  or  between  the  folds  of  the  broad  ligament.     The  rupture 


Fig.  283.  —  Ftttus,  Fallopian  Tube,  and  Tissues  of  Broad  Ligament.  Sac  ruptured  during  opera- 
tion, disclosing  dead  foetus  of  four  months'  growth.  (Case  of  Dr.  A.  B.  Davis,  Bulletin  of  New  York 
Lying-in  Hospital,  1909. ) 


at  first  may  be  a  small  rent  or  fissure,  to  be  follow'ed,  after  varying  intervals, 
with  renewed  ruptiu-e  and  final  escape  of  the  ovum.  (Fig.  283.)  Profuse  hem- 
orrhage may  occur  from  a  small  rent  which  does  not  permit  the  o\aim  to  pass 
out  of  the  tube.  The  rupture  may  at  first  be  complete  and  permit  expulsion 
of  the  entire  ovum  from  the  tube. 

If  expelled  in  its  entirety  the  ovum  will  die,  and,  if  the  hemorrhage  is  not 
excessive,  it  will  be  absorbed.  Should  only  the  foetus  escape,  how^ever,  and  the 
placenta  retain  the  greater  part  of  its  attachment,  the  foetus  may  continue 
its  development  to  full  term  and  the  placenta  extend  its  peripheral  attaclmaent 
to  the  adjacent  organs.  Such  result  of  rupture  is  exceptional,  as  the  foetus 
usually  perishes  as  a  direct  result  of  separation  of  the  placental  attachment. 

In  a  very  small  proportion  of  cases  the  rupture  takes  place  in  that  part 
of  the  tube  which  is  enclosed  in  the  folds  of  the  broad  ligament  and  which  is 
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not  covered  by  peritoneum.  The  ovum  and  accompanying  hemorrhage  are 
poured  out  in  the  loose  areolar  tissue  between  the  layers  of  peritoneum  forming 
the  broad  ligament  and  retained  outside  the  peritoneal  cavity.  This  results 
most  frequently  in  the  death  of  the  ovum  and  the  formation  of  a  broad-ligament 
hgematoma,  which  is  the  most  fortunate  termination — when  Nature  is  unaided — 
of  a  ruptured  tubal  pregnancy.  In  a  small  proportion  of  cases  the  placenta  is 
not  completely  detached  from  its  tubal  connections,  and  the  foetus  may  continue 
its  development  to  full  term.  As  the  pregnancy  advances  the  foetal  sac  raises 
up  the  peritoneum  from  its  parietal  attachments,  and  forms  an  extraperitoneal 
pregnancy,  or  the  broad-ligament  sac  may  rupture  and  thus  form  a  secondary 
abdominal  pregnancy.  This  termination  of  tubal  pregnancy  was  regarded  by 
Mr.  Lawson  Tait  as  the  only  process  by  which  the  foetus  could  go  on  to  maturity. 
From  my  personal  experience  in  operations  for  ruptured  tubal  pregnancy  I  am 
con\dnced  that  the  frequency  of  rupture  into  the  folds  of  the  broad  ligament 
has  been  greatly  overestimated  by  writers  upon  this  subject. 

In  interstitial  pregnancy  rupture  may  occur  externally  into  the  peritoneum, 
or  the  ovum  may  be  extruded  through  the  literine  opening  of  the  tube  into  the 
uterine  cavity.  In  the  former  event,  on  account  of  the  vascularity  of  the  struc- 
tures, the  hemorrhage  is  severe  and  often  fatal ;  in  the  lattfir  event  the  ovum 
may  be  thrown  off  from  the  uterine  cavity  as  an  ktertioii  or  continue  its 
development  as  a  uterine  pregnancy. 

In  ruj^tured  tubal  pregnancy  the  life  of  the  fcetus  dejiends  upon  the  extent 
to  which  placental  attachment  is  retained.  ^^!^he^  the  rupture  occurs  early 
and  the  ovum  is  entirely  extruded  from  the  tube,  tlje  foetus  is  rapidly  absorbed, 
as  is  proven  by  the  fact  that  in  many  instances  no  trace  of  the  foetus  is  found  in 
operations  in  these  cases.  It  is  a  common  observation  to  find  placental  tissue 
surrounded  by  blood-clot  in  a  formless  mass,  and  careful  dissection  will  fail  to 
disclose  an}'^  remains  of  the  foetus.  When,  however,  the  attachment  of  the 
placenta  is  sufficiently  preserved  to  maintain  the  life  of  the  foetus,  the  pregnancy 
proceeds  under  extra-uterine  conditions.  These  conditions  are  fraught  with 
constant  danger  to  the  life  of  both  mother  and  child.  The  pressure  of  the 
developing  foetus,  and  the  tension  of  the  peritoneum  covering  the  gestation  sac, 
lead  to  partial  detachment  and  hemorrhage.  It  is  exceptional  for  the  child 
of  a  full-term  extra-uterine  pregnancy  which  has  been  saved,  to  prove  sound  and 
vigorous.     Such  children  are  usually  ill-formed  and  of  feeble  vitality. 

When  the  foetus  survives  primary  rupture  and  the  pregnancy  advances 
to  full  term,  there  occurs,  as  a  rule,  what  is  known  as  ''spurious  labor."  The 
pains  resemble  those  of  normal  labor,  and  continue  for  several  hours  or  even  for 
days.  The  pains  arc  due  to  uterine  contraction,  and  are  accompanied  with  a 
bloody  dischai-ge  from  the  uterus.  After  spurious  labor  fcetal  movements  cease, 
showing  that  death  of  the  child  has  taken  place. 

After  the  death  of  the  foetus,  the  liquor  amnii  is  absorbed  and  the  abdomen 
diminishes  in  size.  If  not  removed  by  surgical  intervention,  the  foetus  becomes 
enveloped  in  placenta  and  membranes,  and  may  undergo  any  one  of  several 
changes  in  its  form  and  structure.     It  may  mummify  by  the  absorption  of 
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fluids  and  shrinking  of  tissues.  It  may  thus  remain  quiescent  in  the  abdomen 
for  a  long  time,  extending  over  years.  The  foetus  may  in  other  instances  under- 
go calcareous  change,  by  which  process  it  is  converted  into  a  lithopedion.  The 
calcified  f(ftus  may  be  carried  in  the  abdomen  for  years  without  harm.  In 
a  considerable  proportion  of  cases,  the  foetus  and  membranes  are  infected  and 
suppuration  takes  place.  Adhesions  are  formed  around  a  huge  abscess,  which 
perforates  in  the  direction  of  least  resistance,  discharges  into  the  bowel,  bladder, 
or  vagina;  and  if  the  patient  does  not  succumb  from  sepsis,  bones  are  extruded 
through  the  rectum,  bladder,  vagina,  or  abdominal  walls. 

Symptoms. — In  ectopic  pregnancy  the  early  symptoms  are  those  of  normal 
uterine  pregnancy.  Usually  the  menstruation  is  suppressed,  but  this  symptom 
is  less  constant  than  in  normal  pregnancy.  There  may  be  slight  pain  in  one  or 
the  other  ovarian  region,  but  this  is  seldom  heeded.  If  the  foetus  dies  at  an 
early  period,  and  rupture  or  abortion  does  not  immediately  occur,  there  is 
usually  more  or  less  uterine  flow  containing  shreds  and  clots,  which  may  be 
mistaken  for  an  early  abortion.  Often  the  symptoms  are  so  insidious  that  the 
patient  does  not  consult  a  physician  until  tubal  abortion  or  rupture  takes  place. 
Hence  it  often  obtains  that  the  first  sign  of  an  abnormal  condition  is  when  rup- 
ture occm's  with  severe  hemorrhage  into  the  peritoneum.  The  patient  is  sud^ 
denly  seized  with  agonizing  pain  in  the  abdomen,  followed  by  faintness  and 
pallor.  The  pulse  quickly  becomes  rapid  and  feeble,  and  may  altogether  dis- 
appear at  the  wrist;  the  lips  are  pale  and  a  cold  perspiration  covers  the  surface 
of  the  body,  with  subnormal  temperature.  The  patient  may  go  into  collapse 
and  death  ensue  from  the  severe  shock  and  hemorrhage;  or,  as  more  frequently 
occurs,  the  bleeding  may  be  temporarily  checked  and  reaction  take  place, 
to  recur  perhaps  some  hours  later..  In  other  instances  the  initial  symptoms 
of  rupture  are  not  so  marked;  the  patient  soon  rallies,  but  will  suffer  a  renewed 
and  perhaps  more  severe  attack  later.  In  such  cases  the  rupture  consists  of  a 
small  slit,  followed  later  by  a  deep  rent.  If  the  symptoms  of  pain  and  hemor- 
rhage are  not  pronounced,  we  may  infer  that  the  lesion  is  that  of  tubal  abortion. 
In  cases  of  rupture  into  the  broad  ligament  the  symptoms  may  be  insidious  and 
perplexing.  Secondary  rupture  may  occur  at  a  later  period  in  these  cases, 
with  severe  hemorrhage  and  shock.  In  many  cases  of  tuljal  abortion,  and  of 
early  tubal  rupture,  the  symptoms  are  not  distinctive;  the  patient  is  relieved 
by  an  anodyne,  and,  later  on,  an  operation  will  reveal  the  trouble  to  have  origr 
inated  in  an  ectopic  pregnancy.  Such  are  the  cases  formerly  classified  and 
treated  as  pelvic  hgematocele.  Should  the  foetus  survive  rupture  and  advance 
to  full  term,  the  sjonptoms  are  in  the  main  those  of  normal  pregnancy. 

Diagnosis. — While  it  is  quite  practicable  to  make  a  diagnosis  of  extra- 
uterine pregnancy  prior  to  the  time  of  rupture,  as  a  matter  of  fact  it  is  rarely 
accomplished.  This  is  due,  for  the  most  part,  to  the  fact  that  the  physician 
is  rarely  consulted  during  the  initial  period  before  rupture  or  tubal  abortion. 
When  the  patient  is  seen  prior  to  rupture,  a  physician  familiar  with  the  history 
and  symptoms  so  characteristic  of  ectopic  pregnancy  will  have  no  diflflculty 
in  making  at  least  a  tentative  diagnosis.     When,  with  a  history  of  recent  preg- 
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nancy,  one  is  confronted  with  the  symptoms  of  agonizing  pain  in  the  pelvis 
and  sudden  collapse  from  internal  hemorrhage,  and  finds  upon  vaginal  examina- 
tion a  softened  cerAdx  with  a  fluid  tumor  within  the  peritoneum,  the  diagnosis 
becomes  clear  and  unequivocal.  When  the  child  has  survived  rupture,  un- 
less a  careful  examination  is  suggested  by  the  unusual  history  of  the  case,  a 
correct  diagnosis  will  rarely  be  made  before  the  end  of  pregnancy.  When  rupture 
has  taken  place  into  the  broad  ligament,  the  diagnosis  will  be  aided  by  finding, 
upon  vaginal  examination,  a  tumor  upon  one  side  of  the  uterus  and  intimately 
connected  with  it.  The  diagnosis  of  extra-uterine  pregnancy  at  full  term 
presents  few  difficulties.  \^aginal  examination  will  reveal  the  uterus  but  slightly 
enlarged  and  lying  against  the  symphysis  or  low  in  the  pelvis,  while  the  outline 
of  the  child  can  be  felt  in  the  extra-uterine  tumor. 

In  considering  the  chagnosis  of  ectopic  pregnancy  one  must  remember  that 
both  tubal  and  uterine  pregnancy  may  coexist;  also  that  repeated  tubal  preg- 
nancy in  the  same  indi\ddual  has  often  been  observed. 

Prognosis. — ^At  every  stage  of  its  progress,  extra-uterine  pregnancy  is 
one  of  the  most  perilous  concUtions  which  can  assail  a  woman's  life.  As  has 
been  stated  upon  a  preceding  page,  a  considerable  proportion  of  cases  of  tubal 
abortion  and  even  of  rupture  terminate  in  haematocele  wliich  may  result  in 
spontaneous  cui'e  by  absorption.  But  one  must  remember  that  no  physician 
or  surgeon,  however  skilled  by  study  and  experience,  can  separate  by  differential 
diagnosis  these  fortunate  cases  from  those  in  wliich  fatal  hemorrhage  may 
momentarily  ensue.  If  the  patient  survives  primary  rupture,  there  remains 
the  possibility  of  a  secondary  rupture,  or  the  more  common  sequel  of  peritonitis 
with  disintegrating  and  suppurating  haematocele.  If  the  foetus  survives  rup- 
ture and  goes  on  toward  the  full  term  of  gestation,  the  life  of  both  mother  and 
child  are  constantl}'  imperiled  by  the  changes  which  must  ensue  in  the  abnor- 
mal environment,  with  spurious  labor  and  its  sequelae  at  the  end.  Ectopic 
pregnancy,  when  left  to  Nature  unaided  by  surgical  intervention,  presents  a  rate 
of  mortality  which  is  appalling.  Schauta  estimated  the  mortality  at  G8.8 
per  cent,  this  estimate  being  based  upon  the  records  of  two  hundred  and  forty- 
one  eases,  while  Parry  gives  the  same  mortality  as  67.20  per  cent,  in  a  series  of 
five  hundred  cases.  Of  these,  52.88  per  cent  of  the  deaths  resulted  from  rupture 
of  the  gravid  cyst.  These  statistics  do  not,  however,  include  that  considerable 
class  of  cases  of  tubal  abortion  in  which  there  are  no  severe  symptoms  and  which 
end  in  recovery  by  absorption  after  a  brief  illness.  With  this  class  included  the 
mortality  would  remain  heavy.  Under  treatment  by  timely  surgical  inter- 
vention the  mortality  is  less  than  five  per  cent. 

Treatment. — In  the  present  state  of  our  knowledge  concerning  extra- 
uterine pregnancy,  with  the  established  results  of  surgical  treatment  before  us, 
all  so-called  non-surgical  methods  of  treatment  are  contra-indicated.  These 
measures  consist  of  evacuation  of  the  liquor  amnii,  the  injection  of  morpliine 
and  other  substances  to  kill  the  foetus,  and  the  application  of  the  galvanic  current. 
Not  only  are  these  methods  inefficient,  but  they  beget  dangerous  complications 
and  temporize  with  a  condition  which  menaces  life.     Such  methods  of  trtea- 
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ment  are  obsolete,  and  operative  treatment  is  now  generally  accepted  as  the 
only  rational  and  safe  means  of  dealing  with  this  serious  condition. 

The  treatment  may  best  be  considered  under  the  following  headings: — 
(1)  prior  to  rupture  or  abortion;  (2)  at  the  time  of  rupture;  (3)  after  ruptm-e; 
(4)  in  the  advanced  months  of  pregnancy;  (5)  after  the  death  of  the  child. 

(1)  Treatment  Prior  to  Rupture  or  Abortion. — As  a  result  of  increased  familiar- 
ity with  the  symptoms  and  greater  accuracy  in  diagnosis,  cases  in  which  the 
ovum  is  confined  to  its  original  site  in  the  tube  are  recognized  more  freciuently 
than  formerly.  An  operation  at  this  period  prevents  the  serious  consequences 
of  rupture,  is  simple  in  character,  and,  with  proper  technique,  is  without 
mortality.  The  operation  consists  of  abdominal  section  and  removal  of  the 
tube  in  which  the  ovum  is  lodged.  If  the  adjacent  ovary  and  the  tube  and 
ovary  of  the  opposite  side  are  free  from  disease,  these  structures  should  be 
preserved.  In  one  of  the  writer's  recent  cases,  the  right  tube  and  ovary  were 
removed  at  the  time  of  rupture.  Within  a  year  the  patient  had  a  pregnancy 
in  the  left  tube,  which  was  recognized  by  her  prior  to  ruptm'e  on  account  of 
the  renewal  of  symptoms  of  her  former  illness.  The  enlarged  tube  could  be 
felt  by  vaginal  examination,  and  the  symptoms  and  history  were  typical.  At 
the  operation  the  ovum  was  found  to  be  situated  near  the  fimbriated  extremity 
of  the  tube.  I  trimmed  away  with  scissors  that  portion  of  the  tube  which  con- 
tained the  ovum,  stopped  the  bleeding  with  catgut  suture,  and  preserved  in  a 
normal  condition  the  major  portion  of  the  tube.  With  ne  ovary  and  three- 
fourths  of  one  tube  preserved,  the  patient  being  a  young  and  ^dgorous  woman, 
free  from  any  liistory  or  symptoms  of  infection,  the  expectation  of  normal 
pregnancy  remains  as  a  reasonable  possibility.  In  operations  before  rupture- 
the  tube  containing  the  foetus  will,  as  a  rule,  require  to  be  removed  in  its  entirety, 
and  the  tube  and  ovary  of  the  opposite  side  should  be  brought  into  the  incision 
and  carefully  examined.  If  the  opposite  tube  is  the  seat  of  acute  inflam- 
mation, or  if  the  fimbriae  are  destroyed  and  its  lumen  sealed  by  pre\dous 
infection,  it  should  be  removed.  In  exceptional  cases  it  will  be  necessary  to 
remove  the  ovaries,  but  these  organs  should  be  preserved  in  whole  or  in  part 
whenever  practicable. 

(2)  Treatment  at  the  Time  of  Rupture. — In  the  majority  of  cases  of  ectopic 
pregnancy  the  sm"geon  will  be  called  in  great  haste  to  see  the  patient  immediately 
after  ruptm'e  of  the  tube  has  occurred.  The  patient  will  have  been  seized  sud- 
denly with  intense  pain  in  one  or  the  other  ovarian  region,  and  will  quickly 
show  the  characteristic  sjanptoms  of  profuse  internal  hemorrhage  already 
described  upon  a  prececUng  page.  It  matters  not  how  profound  the  shock  and 
collapse,  an  effort  must  be  made  at  once  to  save  the  patient's  life.  The  abdomen 
must  be  opened  and  the  bleecHng  arrested.  Fortunately,  when  this  is  done  with 
skill  and  expedition  the  effort  will  prove  successful.  Preparation  for  operation 
should  be  made  rapidly,  but  with  due  care  for  asepsis  and  thorough  work.  A 
table  should  be  impro\dsed  while  assistants  and  nurse  are  being  summoned,  hot 
water  obtained,  and  other  needed  preparations  for  operation  hastened.  While 
ether  is  being  administered,  an  assistant  should  prepare  salt  solution  for  intra- 
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venous  infusion.  A  full  dose  of  strychnia  should  be  given  hj^podermatically. 
In  preparing  the  skin  for  the  abdominal,  incision  only  the  gentlest  rubbing  should 
be  applied.  As  soon  as  the  abdomen  is  opened,  the  operator  should  pass  two 
fingers  into  the  pelvis  and  bring  up  the  uterus  and  its  appendages.  The  rup- 
tured tube  will  be  readily  recognized,  and  a  clamp  should  then  be  placed  upon 
the  outer  border  of  the  broad  ligament  to  compress  the  ovarian  artery,  and 
another  clamp  applied  at  the  uterine  end  of  the  tube.  The  two  clamps  will 
arrest  all  hemorrhage,  and  the  tube  can  be  removed  with  scissors  above  the 
clamps  and  ligatures  applied.  The  clots  of  blood  ma}^  now  be  turned  out  with 
the  hand,  and  one  or  two  pitchers  of  warm  salt  solution  may  be  pom"ed  into 
the  abdomen,  by  wliich  means  the  coagula  will  be  more  thoroughly  removed. 
A  liberal  quantity  of  salt  solution  may  advantageously  be  left  in  the  abdomen, 
so  as  to  licjuefy  the  clotted  blood  and  facilitate  its  absorption.  It  will  also 
stimulate  the  patient  and  aid  in  refilling  the  depleted  vessels.  The  abdomen 
should  be  closed  without  drainage.  If  the  condition  of  the  patient  will  permit, 
the  opposite  tube  and  ovary  should  be  examined,  but  nothing  not  of  vital  im- 
portance should  be  done,  and  all  unessential  details  of  toilet  and  closure 
should  be  omitted.  The  patient  should  be  placed  quickly  in  a  bed  that  has 
been  pre\dously  warmed  by  hot  water-bags  and  the  foot  of  the  bed  should  be 
elevated. 

When  profuse  hemorrhage  has  taken  place  into  the  abdomen  after  rupture, 
and  the  patient  is  profoundly  shocked  and  exsanguine,  it  is  preferable  to  allow 
the  patient  to  rally  somewhat  before  adding  the  unavoidable  shock  of  operation 
to  the  existing  condition.  Since  a  certain  proportion  of  these  patients  die  as  a 
direct  result  of  the  continued  hemorrhage,  the  decision  to  take  this  step  is  one  of 
vital  responsibility.  The  hemorrhage  ceases  as  the  heart  becomes  weaker  and 
clot  forms,  and  under  stimulation  the  desu-ed  reaction  usually  occm's.  After 
hemorrhage  has  ceased  and  reaction  has  been  established,  the  operation  will 
be'  borne  without  the  extreme  peril  of  additional  shock.  During  the  time  of 
waiting  for  reaction,  the  preparations  for  operation  should  be  in  progress,  the 
surgeon  should  be  in  constant  attendance,  and,  upon  finding  undoubted  evidence 
of  returning  hemorrhage,  he  should  resort  immediately  to  operation.  It  makes 
a  marked  difference  in  results,  to  operate  during  the  ascencUng  wave  of  reaction 
instead  of  during  the  descending  current  of  increasing  collapse. 

The  treatment  of  ruptured  interstitial  pregnane}'  and  the  treatment  of 
ovarian  pregnancy  are  practically  the  same  as  that  of  the  tubal  variety.  In  the 
former  the  sac  and  its  contents  are  excised  from  the  uterine  wall  and  the  incision 
closed  by  catgut  sutm-es  as  after  myomectomy.  In  ovarian  pregnancy  the  ovary 
is  removed  entire  and  the  pedicle  secured  as  in  other  conditions. 

(3)  Treatment  after  Rupture. — There  are  numerous  circumstances  which  may 
interfere  with  prompt  surgical  treatment  at  the  time  of  tubal  ruptiu-e  or  abor- 
tion. In  a  certain  proportion  of  cases,  especially  of  tubal  abortion,  the  pain 
and  shock  may  be  of  moderate  severity,  the  hemorrhage  being  limited  by  the 
small  size  of  the  vessels  opened.  The  diagnosis  may  not  be  clear,  or  a  physician 
may  not  be  consulted,  and,  after  a  few  days'  illness,  the  patient  may  be  well. 
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These  are  the  cases  pre\iously  described  as  of  tubal  abortion,  with  moderate 
hemorrhage  and  spontaneous  ciu'e. 

In  other  cases,  after  an  ilhiess  more  acute,  the  patient  recovers,  with  an 
extensive  hgematocele.  In  another  class  of  cases  the  shock  and  hemorrhage 
at  the  time  of  ruptm-e  may  be  extreme  and  severe,  and  for  some  reason  operation 
is  not  done.  In  a  goodly  proportion  of  these  cases  the  patient  may  rally  and 
escape  the  immecUate  danger  to  her  life,  with  a  large  hsematocele,  a  lacerated 
tube,  and  the  possibility  of  adcUtional  hemorrhage.  When  the  rupture  is  extra- 
peritoneal, in  the  folds  of  the  broad  ligament,  the  amount  of  pain  and  hemorrhage 
may  not  be  great,  and  the  patient  wdll  rally  promptly  and  soon  be  apparently 
well.  Even  though  the  collection  of  blood  be  small,  one  must  remember  that 
the  foetus  may  survive  primary  rupture,  and  continue  to  grow  and  endanger 
the  life  of  the  patient  later  on.  The  formation  of  an  haematocele  after  rupture 
is  not  a  guarantee  that  active  hemorrhage  may  not  recur.  On  account  of  the 
proximity  of  the  intestines,  the  blood-tumor  is  in  constant  danger  of  infection. 
Absorption  is  a  slow  process,  and  the  patient  is  often  confined  to  bed  for  weeks, 
with  much  discomfort  from  pressure.  In  the  light  of  these  facts,  abundantly 
illustrated  by  clinical  experience,  the  welfare  of  the  patient  in  every  variety 
and  phase  of  ectopic  pregnancy  subsequent  to  rupture  is  best  subserved  by 
prompt  resort  to  operation.  The  mortality  of  the  operation  is  so  slight,  and 
the  results  so  prompt  and  perfect,  that  it  should  be  the  invariable  mode  of 
treatment.  Abdominal  section  in  these  cases  eliminates  all  complications; 
removes  the  debris  of  tubal  ruptiu-e,  placental  tissue,  and  clots;  shortens  con- 
valescence, and  leaves  the  pelvic  structures  in  better  condition  in  every  respect 
than  when  the  condition  is  left  to  Natm'e's  unaided  way.  In  the  operative 
treatment  of  hsematocele  some  siu'geons  have  advocated  the  vaginal  route  as 
preferable  to  the  abdominal  incision  for  removal  of  the  ha?matocele.  In  more 
than  one  instance,  in  the  hands  of  skilled  operators,  when  the  clots  were  re- 
moved by  vaginal  incision,  the  hemorrhage  was  actively  renewed,  necessitating 
immediate  resort  to  abdominal  section.  The  abdominal  incision  alone  gives 
access  to  the  lacerated  tube,  and  permits  the  operator  to  work  with  precision 
and  make  a  complete  operation.  Adhesions  to  the  intestines  should  be  care- 
fully separated,  the  coagula  cleaned  out,  and  the  injm'ed  structm'es  repaired. 

(4)  Treatment  in  the  Advanced  Months  of  Pr eg naiicy.— When  the  foetus  sur- 
\ives  rupture  the  placenta  forms  new  and  more  extensive  attachments,  and 
progressive  development  ensues  much  in  the  same  manner  as  in  uterine  preg- 
nancy. After  the  beginning  of  the  fourth  month,  until  the  end  of  the  full  term 
of  pregnancy,  the  operation  required  is  one  of  the  most  dangerous  known  to 
surgery.  The  danger  lies  in  the  capacity  for  hemorrhage  of  a  quick  and  grow- 
ing placenta  attached  to  peritoneal  surfaces.  WTien  the  condition  has  been 
recognized  in  the  early  months  of  pregnancy  there  should  be  no  delay  in  resorting 
to  operation.  Such  delay  adds  to  the  risk  of  the  mother.  If,  when  the  patient 
first  comes  under  the  surgeon's  care,  the  foetus  has  nearly  reached  the  viable 
period,  operation  may  be  deferred  a  few  weeks  in  its  interest.  The  life  of  the 
mother  is   of  prime   consideration.     Some   operators   have   advised   that   the 
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operation  l^e  deferred  until  after  the  death  of  the  fcetus,  in  order  that  the  pla- 
cental circulation  may  cease  and  lessen  the  danger  of  hemorrhage.  Death  has 
followed  placental  hemorrhage  in  operations  performed  several  weeks  after  the 
death  of  the  foetus;  and  fatal  complications,  such  as  separation  of  the  placenta, 
ruptiu-e  of  the  gestation  sac,  and  sepsis  may  occur  at  the  termination  of  preg- 
nancy. The  writer  operated  in  a  case  three  weeks  after  spurious  labor,  and 
removal  of  the  placenta  was  followed  by  such  profuse  and  uncontrollable  hem- 
orrhage that  the  patient  succumbed  within  twelve  hours. 

The  operation  should  be  performed  in  a  well-appointed  operating-room, 
with  complete  preparations  to  meet  every  emergency  that  may  arise.  As  soon 
as  the  abdomen  is  opened,  the  sac  should  be  carefully  examined  so  as  to  avoid 
injury  to  the  placenta.  After  the  sac  has  been  opened,  the  fcrtus  is  delivered, 
the  cord  clamped,  and  the  child  removed  and  handed  to  an  assistant.  The  next- 
step  is,  whenever  possible,  to  secure  the  ovarian  and  uterine  arteries.  Unfortu- 
nately, these  vessels  are  not,  on  account  of  the  altered  anatomical  relations,  al- 
ways accessible.  The  most  difficult  part  of  the  entire  procedure  is  the  removal 
of  the  placenta.  This  can  be  more  readily  accomplished  when  it  is  situated  in  the 
pelvis.  Whenever  possible,  the  sac  and  placenta  should  be  removed.  In  broad- 
ligament  pregnancy  this  can  more  frequently  be  accomplished  than  when  the 
sac  is  intraperitoneal.  When  hemorrhage  is  copious  and  uncontrollable  by 
ordinary  means,  the  aorta  should  be  compressed  by  an  assistant  wliile  a  firm 
gauze  pack  is  placed  in  the  sac.  When  extensive  adhesions  and  coils  of  intestines 
render  extirpation  of  the  sac  and  placenta  impossible,  the  sac  should  be  stitched 
to  the  abdominal  incision  and  left  open  for  drainage.  The  cord  should,  of  com'se, 
be  tied  and  cut  off  close  to  the  placenta.  Under  these  circumstances  the  placenta 
may  gradually  be  cast  off  and  come  away  in  pieces. 

Notwithstanding  that  primary  laparotomy  in  advanced  ectopic  pregnancy 
with  living  child  is  followed  by  a  mortality  of  about  tliirty-five  per  cent,  the 
results  are  steadily  improving  under  the  modern  operative  technicjue. 

(5)  Treatrnent  after  the  Death  of  the  Child. — ^^Vhen  death  of  the  child  occm-s  at 
any  period  of  ectopic  pregnancy,  the  circulation  in  the  placenta  begins  a  retro- 
grade change.  The  placental  bruit  disappeai's,  the  vessels  atrophy,  and  the 
entire  placenta  gradually  shi-inks  away.  For  this  reason,  operation  for  complete 
removal  of  fa^tus,  sac,  and  placenta  involves  much  less  danger  at  this  period 
than  when  the  circulation  is  active  in  the  placenta.  The  technique  of  the 
operation  is  in  the  main  identical  with  that  already  described  for  advanced  ectopic 
pregnancy  with  living  child.  When  the  foetus  has  been  dead  for  several  weeks 
it  will  usually  be  found  with  skin  macerated  and  disintegration  in  progress. 
The  abdominal  incision  in  these  cases  will  necessarily  be  large,  and  the  utmost 
care  should  be  observed  to  protect  the  exposed  peritoneum  by  gauze  packing. 
The  entire  sac  and  its  contents  should  be  removed,  and  the  abdomen  closed 
without  drainage,  unless  there  should  exist  some  positive  indication  to  pursue 
a  different  course.  When  suppuration  has  taken  place,  the  operation  should 
be  carried  out  with  the  same  technique  as  vrould  be  observed  in  the  removal  of 
a  suppurating  ovarian  cyst. 


THE  CESAREAN  SECTION  AND  ITS  SUBSTITUTES. 

By  LEWIS  S.  McMURTRY,  M.D..  LL.D.,  Louisville,  Kentucky. 


The  Csesarean  section  is  an  operation  whereby  the  child  is  clehvered  from  the 
uterus  by  abdominal  section  and  incision  tlu'ough  the  uterine  walls.  The  his- 
tory of  this  operation  dates  from  the  earliest  times,  and  it  seems  probable  that 
it  was  rudely  performed  among  some  uncivilized  races.  The  origin  of  the 
term  is  not  clear.  It  has  been  claimed  that  Julius  Csesar  was  brought  into  the 
world  by  this  means,  and  acquired  liis  name  from  the  manner  of  his  birth  (a 
cciso  matris  utero).  This  is  not  confirmed,  however,  by  accurate  historical 
■data,  and  it  is  more  prol)able  that  the  name  originated  from  the  Roman  law 
requiring  this  operation  to  l)o  performed  upon  women  dying  diu-ing  the  last 
weeks  of  pregnancy,  and  known  as  the  lex  ccesarea. 

The  first  treatise  upon  the  subject  was  written  in  the  sixteenth  century  by 
Rousset,  a  contemporary  of  Ambroise  Pare,  and  the  first  operation  done  upon 
the  living  woman  was  probably  done  in  1610.  With  all  the  advances  in  sur- 
gery during  the  intervening  years  down  to  the  last  two  decades  of  the  nine- 
teenth century,  the  operation  was  accompanied  by  such  appalling  mortality 
that  it  was  seldom  performed.  It  was  not  until  the  Listerian  era,  and  after 
Porro  and  Saenger  made  their  great  contributions  to  the  technicjue  of  the  opera- 
tion, that  the  Csesarean  section  became  established  as  a  safe  and  beneficent 
procedure. 

Indications. — It  is  customary  to  classify  the  indications  for  Ciesarean  sec- 
tion under  two  heads — the  absolute  and  the  relative.  The  indication  is  abso- 
lute and  the  operation  imperative  when  there  is  a  living-  child  in  a  deformed 
pelvis  with  a  true  conjugate  diameter  of  6.5  centimetres  (two  and  five-eighths 
inches)  or  less.  The  indication  is  relative  when  there  is  a  li\dng  child  with  a 
conjugate  diameter  of  7  centimetres,  and  a  choice  must  be  made  between 
Csesarean  section  and  other  procedures,  such  as  pubiotomy,  craniotomy,  and 
other  means  of  delivery.  In  view  of  the  greatly  im})ro\'ed  results  wliich  now 
obtain  after  Csesarean  section,  and  its  superiority  over  competing  methods 
for  preserving  the  lives  of  both  mother  and  child,  the  scope  of  the  operation 
has  been  very  greatly  extended,  such  extension  depending,  of  course,  upon 
the  condition  of  the  patient  and  the  ability  of  the  operator  to  command  the 
proper  facilities  for  performing  a  major  surgical  operation. 

There  are  other  conditions  besides  contraction  of  the  pelvis  wliich  may 
■cause  such  an  insiu*mountable  obstruction  to  labor  as  to  necessitate  the  Csesai-- 
ean  section.  For  example,  a  fibroid  tumor  in  the  lower  segment  of  the  uterus, 
or  a  prolapsed  ovarian  tumor  with  adhesions,  may  so  block  the  pehdc  canal 
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as  to  make  the  operation  imperatiA^e.  Before  one  resorts  to  the  operation, 
however,  in  such  cases,  an  effort  should  be  made  under  anaesthesia  to  push 
such  tumors  upward  and  thereby  free  the  canal.  Carcinoma  of  the  uterine 
cervix  may  render  dilatation  impossible,  and  become  an  inchcation  for  this 
operation.  In  performing  the  operation  under  the  latter  condition,  the  Porro- 
Cissarean  section,  with  total  excision  of  the  cervix,  should  be  done  if  the  dis- 
ease has  not  advanced  too  far.  and  the  patient's  condition  will  permit.  The 
Csesarean  section  has  been  recommended  by  excellent  authorities  both  in  Amer- 
ica and  in  Em*ope  for  certain  cases  of  placenta  pra^via,  also  for  eclampsia  com- 
plicated by  an  undilatable  cervix,  but  in  the  majority  of  such  cases  delivery 
may  be  accomplished  by  other  and  more  conservative  methods. 

Choice  and  Time  of  Operation. — I  have  already  alluded  to  the  epoch-making 
contributions  of  Porro  (in  1876)  and  Saenger  (in  1882)  to  the  operation  under 
consideration.  At  that  time  all  abdominal  operations  had  a  heavy  mortality 
from  septic  infection,  and  the  Caesarean  section,  with  a  large  wound  in  the  uterus 
communicating  with  the  uterine  cavity,  was  especially  prone  to  infection. 
Hemorrhage  from  the  uterine  incision  added  to  the  mortality.  Porro  gave 
to  the  operation  the  additional  procedure  of  hysterectomy.  After  the  delivery 
of  the  child  through  the  uterine  incision,  the  cord  was  clamped  and  divided, 
the  placenta  was  allowed  to  remain,  the  uterine  cervix  was  clamped  and  the 
uterus  amputated,  the  pedicle  being  afterward  fixed  in  the  lower  angle  of  the 
abdominal  incision.  By  this  operation  the  dangers,  both  of  hemorrhage  and 
of  infection,  were  materially  lessened.  The  result,  so  far  as  the  woman  is  con- 
cerned, it  will  be  observed,  is  quite  different  fi-om  that  of  the  operation  as  pre- 
viously done.  By  Porro's  method  the  uterus  is  removed,  and  the  possibility 
of  future  pregnancy  is  eliminated.  Hence  this  operation  is  radical  in  its 
results. 

Six  years  after  the  superiority  of  Pori'o's  operation  over  the  old  procedure 
of  abdominal  section  anrl  uterine  inc'sion  had  been  established,  Saenger  demon- 
strated the  essential  importance  of  suturing  the  uterine  incision.  Previous 
to  this  time  the  uterine  walls,  after  incision  and  delivery  of  the  foetus  and 
placenta,  were  left  to  the  physiological  contraction  of  the  viterus,  without  sii- 
tiu-es,  for  security  against  hemorrhage.  As  a  result  of  Saenger's  method  and 
the  simultaneous  improvement  in  aseptic  surgery,  the  Caesarean  section  as  thus 
modified  was  followed  by  unprecedented  success  and  became  the  operation 
of  choice.  It  will  be  observed  that  the  result  of  this  operation,  so  far  as  the 
mother  is  concerned,  differs  from  the  result  of  the  Porro  operation  in  that  the 
uterus  is  preserved.  Hence,  the  Saenger-Csesarean  section  is  known  as  the 
conservative  operation,  in  contradistinction  to  the  radical  Porro-Csesarean 
.section. 

In  cases  of  deformed  pelvis. — in  fact,  in  the  great  majority  of  cases  requiring 
delivery  by  abdominal  section, — the  conservative  operation  should  have  pref- 
erence. It  not  onlj'  secures  the  desired  results,  but,  in  \iew  of  the  fact  that 
it  can  be  performed  in  less  time  than  the  radical  operation,  it  is  to  that  ex- 
tent a  safer  operation. 
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The  Porro  operation  is  the  operation  of  choice  when  the  uterus  contains 
myomatous  tumors,  or  when  there  is  cancer  of  the  cervix.  Also  in  cases  in 
which  there  is  a  strong  probabihty  of  infection,  the  Porro  operation  should 
receive  preference. 

As  a  determining  factor  in  the  result,  the  period  of  pregnancy  or  labor  at 
which  C^esarean  section  is  performed  is  of  incalculable  importance.  It  has 
been  shown  that,  when  skilfully  performed  in  uninfected  cases,  and  with  favor- 
able surroundings,  the  mortality  is  no  greater  than  that  of  uncomphcated 
hysterectomy  for  uterine  myomata.  Thus,  Olshausen  reports  sixty-five  cases 
with  a  mortality  of  4.6  per  cent,  and  Reynolds,  of  Boston,  reports  thirty  cases 
without  mortality.  When  the  operation,  however,  is  performed  upon  infected 
patients  by  unskilled  operators,  with  untrained  assistants,  and  with  inadequate 
hospital  facilities,  the  mortality  is  heavy.  The  same  may  be  said  of  the  Porro- 
Ca^sarean  section,  the  mortality  of  which  in  uninfected  cases,  with  the  modern 
method  of  retro-peritoneal  treatment  of  the  pedicle,  is  about  the  same  as  in 
the  case  of  other  clean  hj^sterectomies.  With  infected  and  exhausted  patients, 
or  when  the  operation  is  hastily  and  imperfectly  performed  amid  unfavorable 
surroundings,  the  results  are  disastrous  in  the  extreme. 

Utilizing  these  facts,  Reynolds  divides  cases  of  C\ipsarean  section  into  three 
classes:  (1)  Primary  sections,  performed  before  the  beginning  or  at  the  onset 
of  labor;  (2)  secondary  sections,  performed  after  a  period  of  labor  has  demon- 
strated its  inefficiency;  and  (3)  late  sections.  When  the  operation  is  per- 
formed prior  to  labor,  or  at  the  beginning  of  labor,  the  best  results  are  obtained. 

In  certain  cases  it  is  necessary  for  the  patient  to  enter  upon  labor  before  a 
judicious  decision  of  the  question  of  delivery  by  section  can  be  determined. 
In  such  cases  vaginal  examination  should  be  made  mth  sterilized  rubber  gloves 
and  every  other  aseptic  precaution,  and  repeated  examinations  should  be  avoided. 
With  careful  observance  of  such  precautions,  infection  can  be  prevented  and 
section  performed  \\dth  excellent  results.  But  when  the  patient  is  exhausted 
by  protracted  labor,  when  there  have  been  repeated  attempts  to  deliver  the 
child  with  forceps,  and  when  examinations  have  been  made  by  several  attend- 
ants, all  of  these  examinations  being  conducted  with  only  a  perfunctory  observ- 
ance of  rules  of  asepsis,  the  Csesarean  section,  however  skilfully  performed, 
offers  only  a  forlorn  hope  of  saving  mother  or  child.  To  obtain  the  best  results 
the  physician  should  examine  the  patient  in  the  early  months  of  pregnancy, 
so  that  conditions  pointing  to  obstructed  labor  may  be  recognized.  Then  the 
advantageous  time  for  operation  can  be  utilized.  The  responsibilit}^  thus 
placed  upon  the  great  body  of  the  profession  engaged  in  obstetrical  practice 
is  apparent. 

Operative  Technique. — The  preparation  of  the  patient  for  Ca3sarean  section  is 
the  same  as  for  any  abdominal  section,  and  should  be  cai*ef ully  made  some  hours 
m  advance,  if  circumstances  permit.  The  rigid  observance,  on  the  part  of  oper- 
ator and  assistants,  of  established  rules  with  regard  to  asepsis,  is  of  paramount 
importance.  The  abdominal  incision  should  be  made  in  the  linea  alba  with  the 
umbilicus  as  a  centre,  and  should  be  long  enough  to  permit  delivery  of  the 
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uterus.  The  uterus  will  be  found  immediately  beneath  the  incision,  and  care 
must  be  observed  not  to  wound  that  organ  when  the  abdominal  incision  is 
made.  An  assistant  should  place  his  hands  flat  upon  the  abdominal  wall, 
one  on  each  side,  and  should  make  firm  pressure  tliroughout  the  operation, 
thus  holding  the  uterus  in  position  and  keeping  the  abdominal  wall  and  uterus 
in  apposition.  With  the  aid  of  strips  of  gauze,  the  peritoneum  should  be  care- 
fully protected  from  contamination  by  the  uterine  contents  before  the  incision 
into  the  uterus  is  made.  An  incision  corresponding  in  size  and  location  to 
the  abdominal  incision  is  made  in  the  uterus.  If  the  placenta  lies  directly 
beneath  the  incision,  as  it  does  in  a  large  proportion  of  cases,  it  should  be  cut 
through  or  quickly  pushed  aside,  and  the  amnion  punctured.  The  child  is 
now  grasped  by  both  feet  and  lifted  out ;  the  cord  is  divided  between  two  clamps ; 
and  the  child  is  handed  to  an  assistant.  If  labor  has  been  in  progress  some 
time  prior  to  operation,  the  head  of  the  child  may  be  fixed  in  the  pelvis  below 
the  uterine  contraction  ring  and  require  traction  applied  to  the  neck  and 
shoulders,  as  well  as  to  the  feet,  to  dislodge  it. 

As  soon  as  the  child  is  removed  from  the  womb  that  organ  begins  to  con- 
tract firmly,  and  the  hemorrhage  is  at  once  diminished.  It  was  formerly  cus- 
tomary, in  order  to  control  the  hemorrhage,  to  tie  an  elastic  cord  around  the 
cervix  before  incising  the  uterus,  but  this  was  found  to  produce  atony  of  the 
uterus  and  a  predisposition  to  post-partum  hemorrhage.  The  method  of  manual 
compression  of  the  uterine  arteries  in  the  broad  ligament  has  also  been  aban- 
doned, since  such  extensive  exposure  of  peritoneal  surfaces  is  required  for  this 
manoeuvre.  The  uterus  should  not  be  brought  out  tlu-ough  the  abdominal  in- 
cision, and  all  unnecessary  exposure  and  handling  of  peritoneal  surfaces  should 
be  avoided.  If  the  hemorrhage  from  the  uterus  is  excessive  after  the  delivery 
of  the  child,  it  can  be  effectually  controlled  by  packing  the  uterus  with  a  large 
gauze  towel,  and  this  can  be  gradually  removed  as  the  uterine  sutures  are  in- 
troduced and  tied.  In  operations  of  election,  Olshausen  advises  the  admin- 
istration of  a  full  dose  of  ergot  hypodermatically  just  before  starting  the  opera- 
tion, to  stimulate  uterine  contraction. 

As  soon  as  the  uterus  contracts  after  delivery  of  the  child,  the  placenta  and 
membranes  will  in  most  instances  become  separated  and  can  readily  be  delivered. 
If  not  spontaneously  freed,  they  should  be  peeled  off  with,  the  hand,  and  thor- 
oughly removed.  The  uterus  will  now  contract  more  firmly,  and  be  much 
d  minished  in  size. 

All  superficial  gauze  and  towels  which  may  have  been  soiled  in  the  preceding 
steps  of  the  operation,  are  now  removed  and  replaced  by  fresh  towels.  The 
sutures  are  then  introduced  to  close  the  uterine  incision.  Silk,  linen,  and  catgut 
have  been  employed  for  suture  material,  and  all  have  served  the  purpose  satis- 
factorily. With  the  improved  methods  of  preparing  catgut  now  in  vogue,  the 
chromicized  suture  of  this  material  is  preferable.  It  is  sufficiently  strong,  will 
not  come  untied,  and  will  remain  in  the  tissues  long  enough  to  maintain  apposi- 
tion throughout  the  healing  process.  I  have  used  size  No.  2  with  satisfactory 
results.     The  sutures  are  introduced  (about  one  centimetre  apart)  from  above 
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downward,  the  entii-e  thickness  of  the  miiscularis  being  included,  but  not  the 
decidua.  If  necessary  to  control  bleeding,  each  suture  should  be  tied  when 
passed.  If  oozing  persists  from  the  incision,  a  few  moderately  deep  sutures 
may  be  placed  between  the  deep  ones.  A  superficial  sutm'e  of  catgut  is  now 
passed,  the  peritoneal  covering  of  the  uterus  and  a  slight  layer  of  the  muscularis 
being  grasped  and  the  suture  being  drawn  over  the  line  of  deep  sutm-es  along 
the  entire  length  of  the  uterine  incision. 

All  gauze  and  towels  which  were  placed  around  the  uterus  are  now  re- 
moved and  the  omentum  replaced.  The  abdomen  is  then  closed  in  the 
usual  way.  The  steps  of  the  operation  throughout  should  be  performed  with 
precision,  and  at  the  same  time  with  all  possible  expedition.  Unimportant 
details  and  refinements  of  technique  should  be  omitted,  and  the  operation 
completed  in  the  quickest  possible  time  compatible  with  thorough  and  accurate 
work. 

The  after-treatment  is  the  same  as  that  following  other  abdominal  sections, 
a  complete  exposition  of  which  may  be  found  in  another  volume  (Vol.  VII.) 
of  this  treatise. 

The  Porro-CsBsarean  section  and  the  Saenger-Csesarean  section  are  identical 
in  operative  procedure  up  to  and  including  the  delivery  of  the  child.  As  the 
bod}^  of  the  uterus  is  to  be  removed  in  the  former,  there  is  no  contra-indication 
to  placing  an  elastic  ligatiu-e  about  the  cer\dx  prior  to  incising  the  body  of  the 
organ.  For  the  same  reason  it  is  uimecessary  to  consume  time  with  extracting 
the  placenta  and  membranes.  As  soon  as  the  cord  has  been  secured  and  the 
child  handed  over  to  an  assistant,  the  operator  addresses  himself  to  the  modern 
operation  for  supravaginal  hysterectomy  v^-'ith  retroperitoneal  treatment  of 
the  pedicle,  which  operation  is  fully  described  in  one  of  the  preceding  articles 
of  this  volume.  The  Porro  operation,  performed  in  this  way,  is,  of  course, 
appropriate  in  cases  of  pregnancy  so  complicated  by  uterine  myomata  as  to 
necessitate  radical  operative  mtervention.  This  operation  may  be  indicated 
also  in  certain  cases  in  which,  for  valid  reason,  it  is  desirable  to  protect  the 
patient  from  future  pregnancies.  Sterilization  of  the  patient,  however,  may 
be  obtained,  when  the  conservative  section  is  done,  by  excision  of  a  section  of 
each  Fallopian  tube.  Numerous  cases  are  on  record  m  which  repeated  Ca^sar- 
ean  section  was  performed  upon  the  same  patient.  Leopold  reports  a  case 
in  which  he  performed  the  operation  four  times. 

Vaginal  C cesarean  Section. — In  1896  Duelu'ssen  brought  forcibly  to  the 
attention  of  the  profession  an  operation  for  rapidly  terminating  labor,  which 
has  since  been  very  generally  applied,  and  is  kno^\Ti  as  "vaginal  Caesarean 
section."  It  is  especially  applicable  in  cases  in  which  labor  is  obstructed  by 
a  rigid  and  undilatable  cervix,  and  in  which  it  becomes  necessary  to  terminate 
labor  quickly.  It  is  incomparably  superior  to  the  older  methods  of  forcible 
manual  and  instrumental  dilatation.  It  has  its  most  appropriate  application 
in  cases  of  eclampsia  with  undilatable  cervix.  Increased  experience  with  this 
operation  has  established  its  merits  beyond  question,  and  it  is  generally  adopted 
as  the  operation  of  choice  in  the  Hmited  field  in  which  it  is  apphcable.     Unior- 
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tunately,  it  requires  special  skill  and  at  least  tlii'ee  trained  assistants  for  its 
performance,  and  hence  is  only  exceptionally  available  in  private  practice. 

Operative  Technique. — The  patient  is  prepared  as  for  vaginal  hysterectomy, 
and  then,  ha\dng  been  anaesthetized,  she  is  placed  in  the  lithotomy  position 
and  the  Sims  speculum  introduced.  The  uterine  cer^^x  is  next  seized  with 
traction  forceps  and  cb'awn  down  toward  the  vulva,  or  strong  traction  sutures 
may  be  utilized  for  the  same  purpose.  The  vaginal  wall  is  then  incised  from 
a  point  near  the  lu-ethra  to  the  anterior  lip  of  the  cer\dx  uteri.  A  transverse 
incision  is  next  made,  and  the  bladder  is  dissected  off  the  anterior  surface  of 
the  uterus,  the  separation  being  mostly  done  b}'  gauze  dissection.     The  bladder 


I^G.   284. — ^\''aginal    Csesarean    Section.     Exposure  of    the  Cervix    and    Primary  Incisions.     (From 
J.  Whitridge  Williams'  "  Treatise  on  Obstetrics."     D.  Appleton  &  Co.,  Publishers,  New  York.) 


is  then  drawn  upward  b}'  means  of  a  retractor  in  the  hands  of  an  assistant,  and 
the  anterior  wall  of  the  uterus  thus  exposed.     (Fig.  284.) 

If  pregnancy  has  not  advanced  beyond  the  eighth  month,  or  in  cases  in 
which  the  child  is  small  at  term,  the  cer\dx  and  lower  segment  of  the  uterus 
may  now  be  incised  in  the  median  line  of  the  cer\dx,  the  incision  being  from 
8  to  10  centimetres  in  length.  (Fig.  285.)  Both  retractor  and  speculum  are  now 
withch-a\ATi,  and  the  hand  is  introduced  into  the  uterus.  The  membranes  are 
then  punctured,  and  the  child  turned  and  de  vered. 

If,  however,  the  pregnancy  has  reached  full  term,  the  operation  should  begin 
with  a  posterior  incision  of  the  cervix,  the  peritoneum  being  separated  from  the 
posterior  wall  of  the  uterus  to  a  distance  corresponding  with  that  already  ui' 


THE  CESAREAN  SECTION  AND  ITS  SUBSTITUTES. 


707 


dicated  for  the  anterior  incision.  After  the  posterior  surface  of  the  uterus 
is  freed  in  tliis  way,  the  anterior  incision  is  made  and  the  cervix  is  incised  in 
the  median  Hne  anteriorly  and  posteriorly  to  the  required  extent.  When  in- 
cisions are  made  both  anteriorly  and  posteriorly,  each  incision,  for  obvious 
reasons,  will  be  shorter  than  when  the  anterior  incision  alone  is  employed. 
After  the  child  and  placenta  have  been  delivered,  the  speculum  is  replaced,  and 
both  incisions  are  closed  with  catgut  sutures.    When  the  uterine  incisions  are 


Fig.  285. — ^Vaginal  Caesarean  Section.  Incision  of  Anterior  Uterine  Wall  after  Separation  of  the 
Bladder.  (From  J.  Whitridge  Williams'  "  Treatise  on  Obstetrics."  D.  Appleton  &  Co.,  Publishers, 
New  York.) 

made  as  indicated,  du-ectly  in  the  median  line,  the  hemorrhage  is  not  severe 
and  can  be  readily  controlled. 

The  after-treatment,  in  so  far  as  the  operation  is  concerned,  is  simple,  and 
the  same  as  is  observed  after  plastic  operations  upon  the  uterine  cervix. 

Symphyseotomy  and  Pubiotomy. — Since  both  these  operations  are  based 
upon  similar  principles  and  have  identical  indications  for  their  application, 
it  will  not  be  inappropriate  to  consider  both  under  one  heading. 

Symphyseotomy  consists  in  division  of  the  pubic  joint,  with  the  idea  of 
thereby  increasing  the  capacity  of  a  contracted  pelvis  and  permitting  the  delivery 
of  a  living  child.  This  operation  was  in  vogue  in  the  eighteenth  century,  but, 
on  account  of  imperfect  technique,  it  fell  into  disfavor.  After  many  years  it 
was  re\aved  by  Morisani  in  1866,  and  since  1892  it  has  been  practised  consider- 
ably throughout  Europe  and  America. 

Operative  Technique. — The  patient,  ha\dng  been  prepared  for  operation 
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and  ansesthetized,  is  placed  upon  the  table  lying  on  her  back,  with  the  buttocks 
brought  down  to  the  edge  of  the  table.  An  incision  is  made  immediately  over 
the  symphysis  pubis,  begiiming  just  above  its  margin  and  extending  to  its  lower 
border.  After  dividing  the  skin  and  subcutaneous  tissues  down  to  the  fascia, 
the  operator  passes  his  finger  behind  the  symphysis  and  frees  the  underlying 
tissues.  The  attachment  of  the  clitoris  to  the  symphysis  is  divided  and  a 
catheter  passed  through  the  urethra  so  that,  by  its  aid,  the  latter  may  be  pushed 
well  below  the  line  of  incision.  The  pubic  joint  is  then  divided  with  a  strong 
knife,  the  edge  of  the  same  being  applied  from  without  or  the  opposite,  as  may 
be  preferred.  Care  should  be  observed  to  divide  the  subpubic  ligament,  where- 
upon the  pubic  bones  will  gape  apart.  The  structure  of  the  pelvis  is  such  that, 
when  the  symphysis  is  divided,  the  ends  of  the  bones  gape  to  a  distance  of 
from  3  to  5  centimetres,  and  the  innominate  bones  correspondingly  tilt 
outward.  As  a  result,  the  capacity  of  the  pelvis  is  increased  in  its  transverse 
and  oblique  diameters.  A  considerable  venous  hemorrhage  usually  follows 
the  incision  tlirough  the  symphysis;  it  is  best  controlled  by  gauze  packing. 
After  the  completion  of  the  operation,  the  child  is  delivered  by  means  of  forceps 
or  by  version,  as  may  be  indicated.  Diu"ing  the  delivery  of  the  child,  firm 
pressure  should  be  applied  with  the  hands  of  assistants  to  the  trochanters  on 
each  side  to  prevent  too  wide  gaping  of  the  pubic  bones.  By  tliis  operation 
the  clitoris,  bladder,  and  anterior  wall  of  the  vagina  are  deprived  of  their  support, 
and  in  consequence  are  subjected  to  such  tension  during  extraction  of  the  child 
that  these  structures  may  be  severely  injured. 

The  wound  is  treated  simply  with  sterile  dressings.  After  delivery  is  com- 
pleted, the  thighs  should  be  adducted,  and  a  broad  strong  bandage,  properly 
padded  with  cotton  at  the  points  where  it  passes  over  bony  prominences,  applied 
around  the  pelvis.  This  bandage  should  be  secured  snugly,  so  as  to  favor 
apposition  of  the  ends  of  the  pubic  bones.  The  after-treatment  is  both  tedious 
and  laborious.  Catheterization  is  usually  required,  the  patient  must  be  kept 
upon  her  back,  and  sand-bags  are  to  be  applied  to  the  sides  of  the  pelvis  and 
thighs.  In  some  hospitals  a  specially  devised  hammock-bed  is  used.  As  a 
rule,  union  of  good  strength  is  obtained  in  the  severed  joint,  though  it  seems 
that,  in  a  considerable  proportion  of  the  cases,  there  remains  an  appreciable 
increase  in  the  size  of  the  pelvis.  While  this  does  not  seriously  interfere  with 
locomotion,  it  doubtless  impairs  to  some  degree  the  endurance  of  the  'woman. 
Injm-ies  to  the  m*ethra  and  vagina  are  not  uncommon,  and  require  surgical 
repair  later. 

The  maternal  mortality  of  this  operation  in  sldlled  hands  is  from  five  to  eight 
per  cent,  with  a  foetal  mortality  of  at  least  ten  per  cent.  From  this  it  is  apparent 
that  the  operation  is  inferior  to  the  Ca'sarean  section  so  far  as  the  mortality  rate 
is  concerned,  and,  when  the  prompt  convalescence  and  perfect  recovery  of  the 
patient  in  the  latter  operation  are  taken  into  consideration,  the  section  is  to 
be  preferred.  As  a  result  of  these  facts,  symphyseotomy  has  passed  into  disuse, 
being  for  the  most  part  superseded  by  Csesarean  section  and,  in  a  small  pro- 
portion of  cases,  by  pubiotomy. 
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Puhiotomy. — ^This  operation,  known  also  as  hebotomy,  is  based  upon  the 
same  principles  as  symphyseotomy,  with  the  important  difference  that  the 
pubic  bone  is  divided  in  its  continuity  on  one  side  of  the  symphysis  and  that 
joint  is  not  involved  in  the  operation.  It  has  the  additional  advantage  that 
the  incision  is  not  in  close  proximity  to  the  urethra  and  bladder,  and  hence 
injury  to  those  structures  occurs  less  frequently.  This  operation  was  recom- 
mended by  Gigli,  in  1893,  and  the  bone  is  divided  with  the  saw  which 
bears  his  name.  It  is  only  since  1901  that  the  operation  has  been  widely 
practised. 

Operative  Technique. — ^The  preparation  and  position  of  the  patient  are 
the  same  as  already  described  for  symphyseotomy.  With  Gigli's  method  of 
operating  the  anterior  surface  of  the  bone  was  exposed  by  incision,  but  in  1904 
Doederlein  modified  the  operation  by  dividing  the  bone  subcutaneously.  This 
modification  has  been  very  generally  adopted.  An  incision  large  enough  to 
admit  the  index  finger  is  made  just  above  and  parallel  to  the  pubic  bone  on  the 
left  side,  near  the  pubic  spine.  After  the  tissues  have  been  divided  down  to 
the  bone,  the  finger  is  passed  into  the  wound  and  is  made  to  separate  the  soft 
tissues  from  the  bone.  The  periosteum  is  then  incised  with  a  blunt-pointed 
knife.  A  curved  artery  forceps,  somewhat  stronger  than  the  average,  is  passed 
along  the  posterior  surface  of  the  bone  until  its  tip  end  can  be  felt  through  the 
outer  edge  of  the  labium  majus.  There  is  now  made,  over  the  tip  end  of  the 
forceps,  a  counter-opening  which  will  permit  its  protrusion  through  the  skin. 
The  saw  is  next  caught  with  the  forceps  and  its  end  drawn  out  through  the  first 
incision.  The  saw  will  then  lie  behind  and  in  contact  with  the  bone.  After  the 
handles  have  been  attached,  the  bone  can  be  divided  with  a  few  strokes  of  the 
saw.  When  the  saw  is  withdrawTi,  there  will  be  some  hemorrhage  from  the 
incisions,  but  this  is  readily  controlled  by  gauze  pressure.  As  a  rule,  the  severed 
ends  of  bone  separate  to  a  distance  of  from  2  to  3  centimetres  as  soon  as  the 
saw  is  withdrawn,  but  sometimes  this  is  prevented  by  the  adjacent  soft  struc- 
tures. The  desired  separation,  however,  will  occur  when  traction  upon  the 
child  is  applied. 

Should  active  hemorrhage  occm-  from  abnormal  distribution  of  branches 
of  the  internal  pudic  artery,  the  entire  wound  should  be  laid  open  and  the  bleed- 
ing vessel  secm^ed.  Should  a  large  haematoma  form  later,  it  may  become  nec- 
essary to  lay  open  the  w^ound. 

After  the  delivery  is  completed,  the  wound  is  dressed  simply,  and  the  bandage 
applied  as  previously  described.  A  broad  strip  of  adhesive  plaster  may  also 
be  first  applied  so  as  to  make  pressiu-e  over  the  pelvis. 

Injuries  to  the  urethra  and  lacerations  of  the  vagina  occur  much  less  fre- 
quently in  the  com*se  of  this  operation  than  in  symphyseotomy.  The  union 
of  the  ends  of  the  divided  bone  is  usually  strong,  though  it  is  perhaps  more 
frequently  fibrous  than  bony.  The  maternal  mortality  after  this  operation 
IS  about  2.5  per  cent,  as  shown  by  reports  of  large  numbers  of  cases.  J.  Whit- 
ndge  Williams  has  reported  twenty-five  cases  with  no  maternal,  and  three 
loetal,  deaths,  only  one  of  the  latter  being  attributable  to  the  operation. 
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The  indications  for  pubiotomy  are  a  living  child  and  a  moderate  degree  of 
contraction  of  the  pehds.  It  is  especially  applicable  to  the  ''border-line" 
cases  in  which  it  is  necessary  to  test  the  second  stage  of  labor  in  order  to  know 
that  the  head  cannot  pass  the  superior  strait.  In  cases  in  which  there  is  a 
moderate  degree  of  pelvic  contraction  which  has  not  been  recognized  before- 
hand,— cases  in  which  labor  has  advanced  and  attempted  instrumental  delivery 
has  failed,— pubiotomy  may  advantageously  be  applied  in  preference  to  the 
CsDsarean  section. 


PART  XVII. 

THE   LAW  IN  ITS   RELATIONS  TO 
THE  PRACTICE   OF   SURGERY. 


THE  CIVIL  OBLIGATION  OF  SURGEON  AND  PATIENT 
IN  THE  PRACTICE  OF  AMERICAN  SURGERY. 

By  STEPHEN  SMITH.  M.D.,  LL.D.,  New  York, 

and 
SIDNEY  SMITH,    LL.B..    of  the  New    York   Bar. 


I.  The  Civil  Obligation. — Origin  of  the  Civil  Obligation.* — The  civil 
obligation  which  the  siu'geon  assumes  when  he  undertakes  the  practice  of  the 
art  of  surgery,  may  be  traced  to  remote  antiquity,  and  its  development  has 
been  along  the  lines  of  progress  in  the  organization  of  ci\'il  government. 

The  first  recorded  method  of  treatment  of  the  sick  consisted  in  exposing 
them  in  public  places  in  order  that  any  passer-by,  who  had  been  affected  with 
a  similar  disease  and  had  been  cured  by  some  special  remedy,  could  give  the 
sufferer  the  benefit  of  his  experience.  At  a  later  period  those  who  had  been 
cured  of  diseases  were  requu'ed  to  deposit  in  the  temples  where  the  sick  more 
often  gathered,  a  votive  tablet,  which  contained  a  detailed  account  of  the  symp- 
toms of  their  respective  ailments,  and  a  minute  statement  of  the  remedial  agents 
which  proved  most  beneficial.  The  collection  of  votive  tablets  in  the  temples 
became  popular  as  records  of  a  great  variety  of  diseases  which  the  sick  could 
consult  with  the  certainty  that  each  would  find  liis  own  case  described  and  the 
appropriate  remedy  prescribed. 

In  the  course  of  time  it  became  apparent  that  the  right  and  privilege 
accorded  to  every  one  to  examine  these  records,  and  select  remedies  for  his  own 
disease,  or  that  of  an  absent  friend,  were  liable  to  great  abuses.  Too  often 
the  records  were  misinterpreted  and  remedies  were  misapplied  to  the  detri- 
ment of  the  sick. 

To  correct  this  evil  and  preserve  the  useful  features  of  the  ancient  custom, 
the  records  were  withdrawn  from  public  scrutiny,  and  placed  in  the  exclusive 
charge  and  control  of  the  priests  of  the  temples.  Thereafter  the  sick  related 
their  symptoms  to  these  temple  officials  who  recorded  them  in  due  form,  and, 
after  consulting  the  records,  prescribed  the  appropriate  remedies. 

It  naturally  followed  that,  as  the  priests  had  the  entire  control  of  all  the 
recorded  facts  and  experiences  in  regard  to  the  nature  and  treatment  of  the 
diseases  of  the  people,  they  monopolized  the  practice  of  the  art  of  medicine  and 
surgery.  This  reform  was  a  great  advance  in  the  progress  of  scientific  medi- 
cine, for  it  not  only  secured  greater  accuracy  of    the  records  of  the   diseases 

*  Free  use  has  been  made,  throughout  this  article,  of  the  reports  of  medico-legal  trials  published 
from  time  to  time  in  the  Journal  of  the  American  Medical  Association.  (See  also  the  Note  printed  at 
the  end  of  this  article.) — ^The  Authors. 
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reported,  but  the  treatment  of  the  sick  was  more  exactly  in  accordance  with 
experience. 

Development  of  the  Civil  Obligations. — In  time  these  records  became 
very  voluminous  and  difficult  of  reference,  and  to  simplify  their  use  they  were 
reduced  to  a  system  by  collating  the  facts  in  the  form  of  a  code  of  practice. 
At  a  still  later  period  these  records,  revised  and  collated,  were  regarded  of  such 
public  importance  as  to  be  published  under  the  title  of  "The  Sacred  Book." 
This  book  was  the  undeviating  guide  to  medical  practice  for  centuries,  and  some 
of  its  aphorisms  have  come  down  to  our  times.  In  that  early  period  the  prac- 
titioner who  departed  from  its  precepts  did  so  at  the  peril  of  his  life.  All 
questions  of  practice  were  determined  by  this  code  and  every  violation  of  its 
sacred  aphorisms  was  punishable  with  death. 

It  is  not  surprising  that  this  code  of  rules  governing  the  practice  of  the 
medical  art  was  regarded  with  such  veneration.  It  embodied  the  aggregate 
experience  of  centuries,  being  a  faithful  transcript  of  the  phenomena  of  all 
known  diseases,  and  the  only  guide  to  the  proper  use  of  remedies.  It  was  a 
book  of  facts  without  a  theory;  a  record  of  the  unchangeable  laws  of  nature 
in  all  that  pertained  to  disease  and  its  cure.  To  doubt  its  sacred  precepts  was 
an  inexcusable  heresy,  and  to  violate  them  in  practice  was  a  criminal  offence, 
punishable  with  the  severest  penalty  in  the  penal  code. 

The  influence  of  the  "  Sacred  Book"  can  be  traced  through  all  subsequent 
ages.  Nations  have  established  standards  of  practice  by  which  the  civil  re- 
sponsibilities of  those  who  publicly  assume  the  functions  of  practisers  of  medi- 
cine and  surgery  can  be  judicially  determined.  These  codes  of  laws  are  in 
accord  with  good  public  policy,  as  they  are  intended,  as  was  the  "Sacred  Book," 
for  the  protection  of  the  people  against  mere  pretenders  to  a  competent  knowl- 
edge of  the  science  and  art  of  medicine.  It  is  still  held,  nearly  in  the  language 
of  the  ancient  text,  that  any  deviation  from  the  recognized  principles  and 
methods  of  practice  shall  be  deemed  sufficient  to  charge  the  surgeon  with  mal- 
practice in  case  of  an  injury  arising  to  the  patient.  (Espinasse.)  While  this 
rule  is  designed  to  protect  the  patient  from  reckless  experiments,  it  admits 
the  adoption  of  new  remedies  and  modes  of  treatment  when  their  benefits  have 
been  demonstrated,  or  when,  from  the  necessities  of  the  case,  the  surgeon  is 
left  to  the  exercise  of  his  own  skill  and  experience.  Carpenter  vs.  Blake,  60 
Barb.  (N.  Y.),  488. 

The  Principle  of  the  Civil  Obligation. — The  principle  upon  which  the 
civil  obligation  of  the  practiser  of  medicine  was  established  by  the  ancients, 
was  the  standard  of  practice  contained  in  the  "Sacred  Book."  In  effect,  the 
obligation  had  as  its  fundamental  principle  the  standard  of  practice  of  recog- 
nized authority  at  the  time  and  place  where  the  act  was  performed.  Follow- 
ing this  precedent  all  civilized  governments  have  fixed  as  the  basis  of  the  obli- 
gation of  the  practiser  of  an  art,  the  methods  of  procedure  recognized  and 
approved  by  competent  authority  at  the  time  and  place  where  the  event 
occurred.  By  a  standard  of  practice  we  understand  that  which  is  set  up  as  a 
unit  of  reference;   a  form,  type,  example,  instance,  or  combination  of  condi- 
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tions  accepted  as  correct;  and  hence  as  a  basis  of  comparison;  a  criterion 
established  by  custom,  pubhc  opinion,  or  general  consent.   (Century  Dictionary.) 

Some  standard  must  be  adopted  by  which  to  estimate  the  value  and  quality 
of  the  surgical  treatment  under  consideration,  otherwise  experiments  will  take 
the  place  of  skill,  and  the  reckless  experimentalists  the  place  of  the  educated, 
experienced  practiser.  (Carpenter  vs.  Blake,  supra.)  But  it  is  very  evident 
that  no  kind  of  standard  can  have  permanent  value  as  a  just  criterion  estab- 
lished by  custom,  public  opinion,  or  general  consent,  for  art  is  progressive  and 
the  principles  which  govern  its  practice  must  change  from  time  to  time  with 
the  advance  of  science  and  experience.  These  changes  take  place  gradually, 
however,  for  alleged  new  truths  do  not  establish  a  standard  until  they  have 
received  the  approval  of  recognized  authority  in  the  particular  department  of 
science  to  which  they  are  applicable.  In  order,  therefore,  to  determine  the 
standard  of  practice  in  sm*gery  in  any  given  case,  it  is  necessary  to  consult  the 
opinions  of  its  acknowledged  authorities  and  public  exponents  at  the  particu- 
lar time,  and  in  places  similar  to  that,  in  question.  On  this  fundamental  legal 
principle  rest  the  civil  obligations  and  responsibilities  of  the  Surgeon  in  the 
practice  of  his  art. 

II.  Definition  of  "  Surgeon,"  and  the  "  Practice  of  Surgery." — Surgeon 
AND  THE  Practice  of  Surgery  Defined. — In  European  countries  the  term 
"Surgeon"  is  applied  to  one  who  by  education  qualifies  himself  for  the  exclu- 
sive practice  of  manual  operations  on  patients.  In  England,  from  which  we 
have  chiefly  derived  our  professional  customs,  medical  and  surgical  practition- 
ers are  distinguished  by  special  titles.  In  this  country  the  two  branches  of 
practice  are  not  separated  by  any  artificial  distinctions.  The  terms  "Physi- 
cian" and  "Surgeon"  have  been  defined  as  follows:  "A  Physician  is  one  who 
is  versed  in  medical  science,  a  branch  of  which  is  siu'gery,  and  a  Surgeon  is  a 
Physician  who  treats  bodily  injuries  and  ills  by  manual  operations  and  the 
use  of  surgical  instrimients  and  appliances."  This  is  not  only  a  proper  defini- 
tion of  the  terms,  "Physician"  and  "Surgeon,"  in  common  parlance,  but  it 
places  the  two  branches  of  medicine,  as  practised  in  the  United  States,  in  their 
true  relations.  While  in  the  larger  cities  both  medicine  and  surgery  are  in 
some  degree  practised  as  specialties,  the  great  mass  of  physicians  in  this  coun- 
try are  required  to  be  versed  in  both  branches  of  the  medical  sciences  in  order 
to  be  able  to  meet  the  emergencies  of  the  communities  which  they  serve.  Rec- 
ognizing this  necessity,  the  statutes  of  some  States  define  a  physician  as  a  person 
skilled  in  both  medicine  and  surgery. 

The  Practice  of  Medicine  and  Surgery. ^If  the  definition  of  the  word 
"Physician"  includes  the  word  "Surgeon,"  the  definition  of  the  phrase  "The 
Practice  of  Medicine"  must  necessarily  include  that  of  "The  Practice  of  Sur- 
gery," as  understood  and  practised  in  this  country.  Accordingly,  legislatures 
include  both  branches  of  practice  under  the  one  title,  "The  Practice  of  Medi- 
cine and  Surgery,"  and  in  the  details  of  the  several  provisions,  the  special  meth- 
ods of  treatment  by  the  Sm'geon  are  included.  The  com'ts  have  held  that  the 
construction  to  be  placed  upon  the  phi'ase  "The  practice  of  Medicine  and  Sur- 
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gery"  must  depend  upon  whether  the  statute  of  the  State  defines  the  phrase. 
When  the  statute  does  define  the  plirase,  it  is  held  that  the  coiu'ts  of  that  State 
must  define  the  meaning  of  the  words  in  accordance  with  the  statute  and  not 
place  their  own  construction  upon  them,  but  in  cases  where  the  legislatures 
have  not  undertaken  to  define  the  meaning  of  the  phrase  it  has  been  construed 
to  be  used  in  its  ordinary  and  popular  sense.  The  Supreme  Court  of  Arkansas 
held,  on  appeal,  that  the  trial  com"t  erred  in  giving  its  own  meaning  to  these 
words,  and  in  not  defining  them  witliin  the  meaning  of  the  statute  of  that  State. 
Foo  Lun  vs.  State  Ai-k.,  106  S.  W.  Rep.,  946. 

III.  The  Relation  of  Surgeon  and  Patient  Must  Exist  to  Constitute  the 
Obligation. — The  Surgeox  j\L\y  Accept  or  Decline  Service. — ^The  Surgeon 
is  not  under  obligation  to  undertake  the  care  of  any  person.  (J.  Ordronaux; 
J.  J.  Elwell.)  He  may  accept  or  decline  the  ser\dce,  however  emergent  the 
case  may  be.  Wharton  says,  "No  question  can  exist  as  to  the  legal  right  of  a 
physician,  unless  he  be  an  officer  of  government  charged  with  specific  duties 
which  he  thereby  violates,  to  decline  to  take  charge  of  a  particular  case."  * 
It  has  been  claimed  that  in  extreme  cases  of  emergency  the  Surgeon  is  under 
obligation  to  attend  the  patient,  but  the  Courts  have  not  sustained  the  con- 
tention. The  Supreme  Court  of  Indiana  in  a  recent  case  of  the  arbitrary  re- 
fusal of  a  physician  to  attend  a  sick  person  who  died,  as  it  was  alleged,  because 
the  services  of  a  physician  could  not  be  obtained,  held  that  the  act  regulating 
the  practice  of  medicine  in  that  State  "is  a  preventive,  not  a  compulsory, 
measure.  In  obtaining  the  State  license  to  practise  medicine,  the  State  does 
not  require,  and  the  licensee  does  not  engage,  that  he  Avill  practise  at  all,  or  on 
other  terms  than  he  may  choose."  Hurrley  Admr.  vs.  Eddingfield,  156  Ind., 
416. 

A  similar  case  was  recently  tried  in  a  court  of  France  which  gave  the  follow- 
ing opinion:  "While  the  law  of  1892  provides  in  a  general  way  that  every  physi- 
cian must  respond  to  the  requisitions  of  justice,  a  physician  is  absolutely  free 
to  refuse  liis  ser\'ices  to  any  person  whomsoever."    (Dabon's  case.) 

The  Obligation  on  Accepting  Service  Personal. — \Mien  the  Surgeon 
actually  undertakes  the  treatment  of  the  patient  the  relation  of  Surgeon  and 
patient  is  acknowledged  and  mutual  obhgations  are  establisTied  either  in  ex- 
press or  implied  terms.  On  assuming  the  care  of  the  patient  the  Surgeon  is 
alone  responsible  for  the  details  of  treatment.  Neither  the  attending  physi- 
cian who  had  charge,  nor  the  consulting  Sm'geon  who  aids  by  counsel,  assumes 
any  responsibility  for  the  treatment  of  the  patient,  unless  they  are  profession- 
ally associated  with  him  in  the  actual  treatment  of  the  case.  If  a  Surgeon  com- 
mences treatment  and  is  discharged  and  another  Surgeon  assumes  the  treat- 
ment the  former  would  be  held  responsible  only  for  his  own  conduct,  and  not 
for  those  who  succeeded  him  in  the  management  of  the  case.  Wood  vs.  Clapp, 
4  Snead  [Tenn.  R.],  65. 

The  Consulting  Surgeon  not  in  the  Relation  of  Surgeon  and  Patient. 
-The  proper  function  of  the  Consulting  Surgeon  is  to  advise  the  Attending 

*  Wharton  on  Negligence  (2d  od),  Sec.  731. 
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Surgeon  and  then  retire  from  all  connection  with  the  case.  The  Attending 
Surgeon  may  accept  the  Consultant's  advice  and  adopt  the  course  of  treat- 
ment which  he  recommends,  when  it  becomes  his  own  method  for  which  he 
alone  is  responsible;  or  he  may  reject  the  advice  altogether  and  pursue  any 
other  line  of  treatment  according  to  the  dictates  of  his  own  experience  and 
judgment.  The  Consulting  Surgeon  assumes  no  liability  for  the  results  of 
the  treatment  which  he  recommends,  as  he  has  no  part  in  its  application,  and 
hence  does  not  sustain  the  relation  of  surgeon  and  patient  as  to  such  treatment. 

Surgeon  Responsiblp^  for  the  Act  of  His  Agent. — In  Hancke  vs. 
Cooper,  7  Carr  &  P.,  81,  a  suit  for  alleged  malpractice  in  venesection,  it  ap- 
peared that  the  operation  was  performed  by  the  senior  apprentice  in  the  Sur- 
geon's office.  Inflammation  of  the  wound  followed  with  swelling  of  the  arm. 
In  reviewing  the  evidence,  Tyndale,  C.  J.,  charged  the  jury  that  ''The  defend- 
ant is  responsible  for  the  act  of  his  apprentice;  therefore,  the  question  is, 
whether  you  think  the  injury  the  plaintiff  has  sustained  is  attributable  to  a 
want  of  proper  skill  on  the  part  of  the  young  man,  or  to  some  accident.  A 
Surgeon  does  not  become  an  actual  insurer;  he  is  only  bound  to  display  suf- 
ficient skill  and  knowledge  of  his  profession.  If  from  some  accident,  or  some 
variation  in  the  frame  of  a  particular  individual,  an  injury  happens,  it  is  not  a 
fault  in  the  medical  man.  .  .  .  The  plaintiff  must  show  that  the  injmy  was 
attributable  to  want  of  skill;  you  are  not  to  infer  it.  If  there  were  no  indica- 
tions in  the  plaintiff's  appearance  that  bleeding  would  be  improper,  the  de- 
fendant would  not  be  hable  for  the  bleeding  not  effecting  the  same  results  as  at 
other  times;  because  it  might  depend  upon  the  constitution  of  the  plaintiff. 
.  .  .  The  question  is  whether  you  think  the  plaintiff  has  proved  that  the  injury 
resulted  from  the  inexperience  or  want  of  previous  knowledge  on  the  part  of 
the  defendant's  young  man;  if  you  do  not,  you  will  find  yom-  verdict  for  the 
defendant;  if  you  do,  you  will  find  your  verdict  for  the  plaintiff,  and  give  him 
such  reasonable  damages  as  you  think  him  entitled  to  under  all  circumstances." 
There  was  a  verdict  for  defendant. 

The  rule  of  law  set  forth  in  this  decision  is  based  on  the  elementary  legal 
principle  that  one  who  acts  through  another  acts  for  himself,  but  the  evidence 
must  establish  the  fact  and  relationsliip  of  agency. 

Liability  of  Partners  in  the  Practice  of  Surgery. — It  is  a  principle  of 
of  law  that  copartners  are  generally  responsible  for  the  acts  of  each  other,  in 
the  particular  business  of  the  copartnership.  The  application  of  this  princi- 
ple to  copartnerships  in  the  practice  of  surgery  is  defined  in  the  case  of  Hyrne 
vs.  Erwin  et  al,  23  S.  C,  226,  by  the  Supreme  Court  of  South  Carolina,  as  fol- 
lows: "The  law  applicable  to  such  cases,  as  we  understand  it,  is  the  same  as 
that  which  obtains  in  the  general  doctrine  of  agency;  it  apphes,  too,  in  the 
relation  of  master  and  servant,  and  like  cases.  It  is  this:  In  a  partnership  the 
parties  associated  are,  in  one  sense,  agents  of  each  other,  and  the  act  of  one 
within  the  scope  of  the  partnership  or  business  is  the  act  of  each  and  all,  as 
fully  so  as  if  each  was  present  and  participating  in  all  that  is  done.  And  each 
guarantees  that  within  the  scope  of  the  common  business  reasonable  care,  dili- 


718  AMERICAN  PRACTICE  OF  SURGERY. 

gencG;  and  skill  shall  be  displayed  by  the  one  in  charge.  Or  at  least  that  a 
failui'e  on  the  part  of  one  thus  to  exercise  such  reasonable  care,  diligence,  and 
skill  is  a  failure  in  law  of  each  and  all,  and  an  injury  resulting  from  such  failure 
is  the  act  of  all.  Where,  however,  the  injury  results  from  a  wanton  or  wilful 
act  of  one  of  the  parties  committed  outside  of  the  agency  or  common  business, 
and  not  from  negligence  or  failm-e  to  bestow  reasonable  care,  diligence,  and 
skill  witliin  the  agency,  then  a  different  principle  applies,  viz.,  that  the  party 
doing  the  act  and  causing  the  injury  is  alone  responsible— the  distinction  be- 
tween two  cases  growing  out  of  the  fact  that  the  relation  which  the  party  doing 
the  act  bears  to  the  others,  is  different  in  one  case  from  the  other.  In  the  first 
his  act  being  within  the  scope  of  the  business,  he  acts  both  for  himself  and  as 
agent  for  the  others.  In  the  other  his  act,  being  beyond  and  outside  of  the 
scope  of  the  business,  he  acts  for  himself."  * 

There  Must  be  a  Preponderance  of  Evidence  of  Joint  Undertaking. 
— In  Lower  vs.  Franks  et  al.,  115  Ind.,  334,  it  was  held  by  the  Supreme  Court 
of  Judicatm-e  of  Indiana  that,  ''Under  the  complaint,  it  must  be  shown  by  a 
preponderance  of  the  evidence  that  the  undertaking  or  contract  was  made 
jointly  with  both  of  the  defendants  for  treating  the  limb.  Such  a  contract  may 
be  implied  from  the  conversations  and  conduct  of  the  parties,  and  circumstances 
of  the  case,  as  well  as  by  an  express  agreement.  And,  if  you  should  find  from 
the  evidence  that  the  defendants  jointly  undertook  to  treat  the  limb,  each 
would  be  responsible  for  the  acts  of  the  other  in  treating  the  limb,  and  you 
would  be  warranted  in  finding  against  both  the  defendants  if  the  e\ddence  shows 
that  any  injmy  or  damage  resulted  from  the  want  of  care  or  skill  on  the  part  of 
either  or  both  defendants.  On  the  other  hand,  if  you  should  find  that,  by  an 
express  agreement  or  from  the  conversation  and  conduct  of  the  parties  and 
the  circumstances  of  the  case,  as  shown  by  the  evidence,  that  the  undertaking 
was  separate  on  the  part  of  each  defendant,  then  each  would  only  be  responsi- 
ble for  his  own.  acts  in  treating  said  limb  and  not  answerable  for  the  acts  of 
the  other." 

Surgeon  not  Liable  for  Acts  of  an  Independent  Practiser. — The  re- 
lation of  the  Surgeon  in  attendance  to  an  independent  practiser,  whom  he  sends 
or  recommends  to  liis  patient,  has  been  much  contested  in  the  courts.  It  has 
been  urged  that  the  Surgeon  holds  the  same  relation  to  one  whom  he  sends  or 
recommends,  though  the  latter  is  an  independent  practiser  and  may  employ 
his  own  methods  of  treatment,  as  he  holds  to  a  partner  or  to  an  appointed  agent. 
The  decision  of  the  court  in  the  following  case  judicially  determined  this  contro- 
verted question.  M}Tes  vs.  Holborn,  53  N.  J.  Law,  193.  Dr.  M.  engaged  to 
attend  the  plaintiff's  wife  at  her  confinement.  Wliile  the  doctor  was  absent 
from  home  the  event  took  place  and  Dr.  P.  attended  the  patient,  representing 
Dr.  M.  In  caring  for  the  child  Dr.  P.  severed  the  umbilical  cord  so  close  to 
the  body  that  it  was  impossible  to  tie  it,  in  consequence  of  which  the  infant 
ched  of  hemorrhage.  An  action  was  brought  against  Dr.  M.,  but  the  Court  of 
Appeals  of  New  Jersey,  in  the  following  opinion,  held  that  there  was  no  liabil- 
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ity  on  the  part  of  Dr.  M. ;  "Dr.  P.  and  the  defendant  were  each  of  them  prac- 
tising physicians  of  this  State,  having  no  business  connections  with  one  an- 
other, except  that  Dr.  P.  was  attending  the  patients  of  the  latter  while  he  was 
temporarily  absent.  Even  if  it  be  admitted,  therefore,  that  Dr.  P.  was  em- 
ployed by  the  defendant  to  attend  upon  the  wife  of  the  plaintiff,  that  fact  did 
not  render  the  defendant  liable  for  his  neglect  or  want  of  skill  in  the  perform- 
ance of  tliis  service,  for  an  examination  of  the  authorities  will  show  that  a 
party  employing  a  person  who  follows  a  distinct  and  independent  occupa- 
tion of  his  own  is  not  responsible  for  the  neglect  or  improper  acts  of  the  other." 

Examination  of  Patient  without  Treatment  may  Establish  the  Rela- 
tion OF  Surgeon  and  Patient. — The  Supreme  Court  of  Missouri  held  that  it 
is  not  necessary  in  order  to  create  the  relation  of  Surgeon  and  patient  that  he 
should  actually  treat  the  patient.  If  the  Surgeon  makes  an  examination  of 
the  patient  with  the  knowledge  and  consent  of  the  latter,  .who  believes  that  the 
examination  is  being  made  for  the  purpose  of  treatment,  then  the  relation  of 
Surgeon  and  patient  is  created  by  imjilication,  and  it  is  wholly  immaterial 
what  may  have  been  the  secret  object  of  the  examination.  Smart  vs.  Kansas 
City,  105  S.  W.  Rep.,  709. 

A  Surgeon  Duly  Appointed  to  a  Hospital  Holds  the  Relation  of  Sur- 
geon TO  Each  Patient,  Admitted  for  Treatment,  of  whom  he  Assumes 
the  Care,  either  Personally  or  through  his  Subordinates. — In  discuss- 
ing the  competency  of  two  Surgeons  as  witnesses  in  the  case  of  a  patient  treated 
in  the  hospital  with  which  they  were  officially  connected,  the  Supreme  Court 
of  Missouri  says:  "They  were  assistant  surgeons  in  the  hospital  where  the  plain- 
tiff was  taken  for  treatment,  and  they  assisted  in  the  treatment  and  amputation 
of  the  leg.  Under  and  by  virtue  of  their  appointment,  contract,  or  by  what- 
ever arrangement  they  became  assistant  physicians  in  that  hospital,  that  con- 
stituted them  the  physician  and  surgeon  of  each  and  every  patient  who  entered 
that  institution  for  treatment,  and  they  had  no  legal  or  moral  right  or  author- 
ity to  \iew,  treat,  or  operate  on  any  of  them,  except  by  virtue  of  that  appoint- 
ment or  contract.  Even  their  very  presence  there  was  traceable  to  and  author- 
ized by  that  authority  and  none  other.  The  relation  of  physician  and  patient 
is  one  of  contract  either  expressed  or  implied,  and  can  be  treated  in  no  other 
way.  In  cases  of  this  character,  the  physician  or  surgeon,  in  accepting  such 
a  position,  impliedly  at  least,  agrees  to  treat  such  patients  as  are  accepted 
into  the  institution,  and  when  he  assumes  to  examine  them  either  by  their 
express  agreement,  or  by  their  implied  or  tacit  consent,  which  may  be  inferred 
from  the  act  of  entrance  into  the  institution,  and  which  will  be  inferred  in  the 
absence  of  evidence  indicating  a  contrary  intention,  the  relationship  of  Sur- 
geon and  patient  is  established.  The  same  rule  of  law  applies  as  fully  and 
effectually  to  the  assistant  physicians  and  surgeons  as  it  does  to  the  physician 
or  surgeon-in-chief."     (Smart  vs.  Kansas  City,  supra.) 

Assisting  in  Applying  Dressings  Constitutes  the  Relation  of  Sur- 
geon AND  Patient. — In  Moran  vs.  Burnham,  Mass.,  it  was  shown  that  the 
plaintiff  had  fractured  his  leg  above  and  below  the  knee.     The  defendant  was 
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sent  for,  but,  not  being  in  town,  a  ])hysit'ian  who  rented  a  part  of  his  office, 
reduced  the  fracture  and  dressed  the  Hnib  with  the  assistance  of  another  physi- 
cian. The  defendant  was  again  sent  for  and  requested  to  take  charge  of  the 
case,  but  he  dechned  on  the  grounds,  1,  that  the  patient  was  not  his;  2,  be- 
cause he  had  engagements  out  of  the  State  for  two  weeks;  and,  3,  he  was  too 
sick  to  undertake  such  a  case.  He  was  then  requested  to  assist  in  appljdng 
sphnts  and  bandages,  to  w^hich  lie  assented  and  did  aid  in  the  apphcation  of 
different  dressings,  using  great  care  in  readjusting  the  limb  and  making  accu- 
rate measurements.  The  case  was  then  left  in  the  cai-e  of  the  physician,  but 
eight  da3's  after,  at  his  request,  the  defendant  assisted  in  applying  clean  dress- 
ings. The  defendant  did  not  see  the  patient  again  for  about  eight  weeks,  the 
physician  being  in  constant  attendance.  At  the  end  of  two  and  a  half  months 
it  was  found  that  the  fracture  was  not  united.  The  sm-geons  were  discharged 
and  subsequently  the  patient  was  operated  upon  in  the  Massachusetts  General 
Hospital  and  recovered  with  a  union  of  the  bones,  but  with  a  much  shortened 
limb.  An  action  w^as  begun  against  defendant  for  malpractice.  The  Supreme 
Court  of  Massachusetts  held  that  the  jury  had  two  questions  to  consider: 
1st,  Was  defendant  retained  and  employed  by  the  plaintiff?  and,  2d,  If  so, 
was  there  any  want  of  proper  cai'e  and  skill  on  his  part  in  the  management  or 
treatment  of  the  case  by  which  the  plaintiff  had  suffered  damage?  The  Court 
ruled  that  defendant  was  retained  and  employed  by  the  plaintiff  and  was  re- 
sponsible for  the  treatment  tlu'oughout  the  whole  time,  and  that  the  evidence 
showed  no  want  of  proper  care  and  skill  in  the  management  of  the  treatment 
of  the  case.     The  verdict  was  in  favor  of  the  defendant. 

Tliis  decision  has  been  referred  to  as  showing  the  liability  of  the  Consult- 
ing Surgeon  for  the  act  of  the  Attending  Surgeon.  But  tliis  is  a  mistaken  view 
of  the  facts.  Though  the  defendant  may  have  been  called  as  a  consultant  he 
did  not  merely  perform  the  duties  of  that  office,  which  were  simply  to  advise 
as  to  the  treatment  and  then  retire,  leaving  the  attending  siu-geon  to  accept 
or  reject  liis  advice  as  his  judgment  might  dictate;  but  he  proceeded  to  direct 
and  personally  assist  in  the  treatment  and  thus  established  the  relation  of 
Surgeon  and  patient,  and  became  liable  for  the  errors  of  treatment.  The  opin- 
ion of  the  court  that  defendant  was  "retained  and  employed"  by  the  plaintiff 
rests  on  his  consent,  at  the  request  of  the  patient,  to  assist  at  first  in  applying 
''different  dressings,"  wliich  he  did,  "using  great  care  in  readjusting  the  limb 
and  making  accurate  measurements,"  according  to  his  own  statement.  Eight 
days  later,  at  the  request  of  the  attending  physician,  he  assisted  in  applying 
"clean  cbessings,"  thus  again  assuming  the  relations  of  Surgeon  and  patient. 

Status  of  Surgeon  when  Services  are  Refused  by  Patient. — In  Meyer 
vs.  Supreme  Lodge  Knights  of  Pytliias,  178  N.  Y.,  63,  the  patient  was  in  ex- 
tremis and  incapable  of  acting  for  himself,  and  a  physician  w^as  called  without 
his  knowledge  or  consent  to  treat  him.  The  patient  ordered  the  phj^sician  to 
leave  the  room,  saying  that  he  did  not  want  Mm,  but  he  did  not  leave  and 
remained  to  treat  him  as  a  physician.  In  order  to  treat  him  intelligently  the 
physician  sought  information  as  to  the  nature  of  his  illness  and  learned,  partly 
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through  vohmtary  chsclosiires  in  answer  to  questions,  and  partly  from  observar 
tions  of  the  physical  sjTnptoms,  that  the  patient  was  suffering  from  arsenical 
poisoning.  Thus  informed  the  physician  administered  remedies.  The  patient 
objected  and  cursed  the  physician,  ordering  him  from  his  bedside,  but  the 
latter  refused  to  listen  to  the  ra^ings  of  the  would-be  suicide,  and  continued  to 
prescribe  in  order  to  relieve  suffering  and  prolong  life.  The  Court  of  Appeals 
of  New  York  held  that  in  all  the  physician  did  he  acted  in  a  professional  capac- 
ity, even  though  it  w^as  done  against  the  will  and  in  spite  of  the  remonstrance 
of  the  patient.  ^Vhen  one  who  is  sick  unto  death  is  in  fact  treated  by  a  physi- 
cian as  a  patient,  even  against  his  will,  he  becomes  the  patient  of  the  physician 
by  operation  of  law.  The  same  is  true  of  one  who  is  unconscious  and  unable  to 
speak  for  liimself. 

Responding  to  a  Call  does  not  Necessarily  Constitute  Employment. 
— In  Miller  vs.  Dumon,  24  Wash.,  (348,  a  Surgeon  was  called  to  a  case  of  alleged 
fracture  of  the  leg  which  one  Dr.  F.  had  been  treating  for  ten  or  twelve  days. 
On  examination  he  decided  that  there  was  no  fracture  and  retired  from  the 
case.  Subsequently  the  patient  began  to  use  the  limb,  and  while  doing  so 
the  leg  gave  way  in  some  manner,  causing  the  patient  much  pain  and  suffer- 
ing, and  compelling  him  again  to  take  to  his  bed.  The  Surgeon  was  sent 
for,  but  did  not  answer  the  call.  The  final  result  was  a  permanent  injury  to 
the  patient's  leg  and  an  action  for  malpractice  was  commenced  against  Dr.  D. 
The  question  as  to  the  existence  of  the  relation  of  Surgeon  and  patient  was 
decided  in  the  following  instruction  of  the  trial  court  to  the  jury  which  was 
sustained  by  the  Supreme  Court  of  the  State:  "The  com't  instructs  you  that 
the  fact  that  a  physician  responds  to  a  call  for  liis  professional  services  does 
not  necessarily  constitute  an  employment  unless  some  act  is  done  or  advice 
given  by  the  physician  which  indicates  an  intention  on  his  part  to  enter  upon 
the  emplojTnent.  He  may  absolutely  refuse  this  employment  if  he  sees  fit. 
But  when  any  act  is  done,  or  ad^dce  given,  that  may  reasonably  be  construed 
into  indicating  an  active  entering  upon  the  emplo\Tnent,  then  the  liability  of 
the  physician  attaches,  and  he  may  be  held  responsible  for  his  negligence  or 
lack  of  skill."     Judgment  was  for  the  plaintiff  which  upon  appeal  was  affirmed. 

IV.  The  Civil  Obligation  a  Contract. — The  Contract  Defined. — Black- 
stone  defines  a  contract  as  "An  agreement  upon  a  sufficient  consideration  to 
do  or  not  to  do  a  particular  thing."  The  contractural  nature  of  the  services 
of  the  surgeon  is  of  modern  construction,  as  formerly  these  services  were  gra- 
tuitous. Ordronaux  says,  "This  doubtless  reduces  professions  to  the  status 
of  artisanships,  and  places  them  on  a  par  with  manual  labor,  conjoined  to  the 
special  skill  of  a  particular  calling."  The  terms  of  this  agreement  may  be 
expressed  in  writing  or  ^'erbally,  when  it  is  called  an  express  contract,  or  there 
may  be  no  WTitten  or  verbal  form  and  no  conditions  specified  under  which  the 
Surgeon  assumes  the  treatment  of  the  patient,  but  the  relations  of  the  parties 
to  each  other  is  such  that  the  law  recognizes  by  implication  the  existence  of 
a  valid  agreement  between  them,  known  as  an  implied  contract.  The  failure 
of  Surgeons  to  realize  the  existence  of  the  obligations  of  a  contract  whenever 
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they  assume  the  treatment  of  a  case  has  often  resulted  in  the  neglect  of  details 
in  its  management  that  might  readily  have  been  avoided.  This  neglect  be- 
comes the  basis  of  an  action  for  malpractice.  So  much  importance  has  latterly 
been  attached  to  the  contract  as  a  protection  against  prosecutions,  that  Sur- 
geons have  been  advised  to  adopt  the  practice  of  artisans,  and  in  all  severe 
and  complicated  cases  make  attendance  contingent  upon  an  express  contract, 
written  and  signed. 

The  Express  Contract. — Tliis  form  of  contract  may  consist  of  a  written 
agreement  in  which  all  of  the  mutual  obligations  of  the  parties  are  determined 
and  specified  and  to  wliich  their  names  are  affixed.  Such  a  contract  is  neces- 
sarily definite  and  precise  in  its  terms  and  not  liable  to  be  misconstrued.  Or 
the  express  contract  may  be  oral,  the  terms  being  formulated  verbally  between 
the  parties,  either  alone  or  in  the  presence  of  witnesses.  Such  an  agreement 
is  far  less  reliable  than  the  written  contract  when  its  terms  are  contested  in 
the  courts,  owing  to  the  fallibility  of  the  human  understanding  and  memory 
of  verbal  transactions. 

Terms  of  the  Express  Contract  Limited  by  Public  Policy. — While 
the  terms  of  the  express  contract  may  include  a  great  variety  of  details  as  to 
the  obligations  of  the  patient  and  Surgeon  during  the  period  of  the  attendance 
of  the  latter  upon  the  former  in  a  professional  capacity,  there  are  limitations 
to  be  observed  when  they  conflict  with  public  policy.  The  express  contract 
may  stipulate  that  the  compensation  of  the  Surgeon  shall  be  contingent  upon 
his  effecting  a  cure,  Smith  vs.  Hyde,  19  Vt.,  54;  Coughlin  vs.  N.  Y.  Cent.  R.  R. 
Co.,  71  N.  Y.,  443;  it  may  contain  conditions  relating  to  certain  acts  to  be 
performed  at  certain  times;  it  may  provide  that  no  other  surgeon  shall  be 
employed  without  the  consent  of  the  one  in  attendance.  But  the  Surgeon 
cannot  stipulate  that  he  shall  not  be  held  responsible  for  want  of  ordinary 
skill,  for  it  would  be  against  public  policy  if  Surgeons  were  permitted  "to  con- 
tract for  a  release  or  escape  from  a  liability  rising  out  of  their  own  negligence 
or  wrong."     (Becker.) 

Contract  to  Perform  an  Impossible  Act. — A  further  limitation  to  the 
terms  of  the  contract  occurs  when  the  question  of  the  impossibility  of  per- 
forming the  act  becomes  an  issue.  According  to  Elwell  *  the  Surgeon  who  con- 
tracts to  do  a  thing  that  is  absolutely  impossible  at  the  time  of  making  such 
contract  is  not  bound  thereby,  because  no  man  can  be  compelled  to  perform 
an  impossible  act.  But  a  distinction  is  made  between  a  contract  to  perform 
an  act  which  is  accidentally  impossible,  and  one  which  is  absolutely  impossi- 
ble. In  the  former  case  the  contract  is  binding  notwithstanding  it  was  be- 
yond the  power  of  the  party  to  perform  it,  for  it  was  his  own  fault  that  he  did 
not  provide  against  contingencies  wliich  he  should  have  known  might  possibly 
occur.  The  performance,  therefore,  is  not  excused  by  the  occurrence  of  an 
inevitable  accident,  though  it  was  not  foreseen  by  the  party,  nor  within  his 
power  to  control. t 

The  Implied  Contract. — ^Whoever  undertakes  to  practise  an  art  or  pro- 

*  Malpractice  &  Medical  Evidence,  p.  20.      f  Chitty  on  Contracts  (Eighth  Am.  ed.),  pp.  629,  630. 
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fession  assumes  an  obligation,  both  civil  and  professional,  which  though  im- 
plied, has  all  the  force  and  validity  of  a  formal  contract.  (Tyndall.)  The 
obligations  of  the  Surgeon  under  this  form  of  contract  have  been  variously 
defined  by  the  courts,  but  the  following  judicial  decision  by  the  Supreme  Court 
of  New  Hampshire  concisely  sets  forth  its  principal  features:  "His  contract, 
as  implied  in  law,  is,  that  (1)  He  possesses  that  reasonable  degree  of  learning, 
skill,  and  experience  ordinarily  possessed  by  others  of  his  profession;  (2)  That 
he  will  use  reasonable  and  ordinary  care  and  diligence  in  the  treatment  of  the 
case  committed  to  Mm;  (3)  That  he  will  use  liis  best  judgment  in  all  cases  of 
doubt  as  to  the  best  course  of  treatment."  Leighton  vs.  Sargeant,  7  Foster 
(N.  H.),  460. 

Contract  Unaltered  when  Services  are  Gratuitous. — The  defence  in 
suits  for  malpractice  w^here  the  patient  has  been  a  charity  case  has  been  that 
the  service  on  the  part  of  the  Surgeon  was  gratuitous,  and  hence  that  he  should 
not  be  held  to  the  same  degree  of  responsibility.  The  courts  uniformly  rule 
that  if  a  person  holds  himself  out  as  a  physician  or  Surgeon  he  must  be  held 
to  ordinary  care  and  skill  in  every  case  of  which  he  assumes  the  charge,  whether 
in  the  particular  case  he  has  received  fees  or  not.  McNevins  vs.  Lowe,  40  111., 
209. 

Justice  Pry  or,  in  an  instruction  to  a  jury  in  a  case  arising  in  the  State  of 
New  York,  thus  forcibly  explained  the  position  of  the  courts  when  this  ques- 
tion is  before  them:  "It  appears  that  the  plaintiff  was  a  charity  patient;  that 
the  defendant  was  treating  her  gratuitously.  But  I  charge  you  that  this  fact 
in  no  way  qualifies  the  liability  of  the  defendant.  Whether  the  patient  be  a 
pauper  or  a  millionaire,  whether  he  be  treated  gratuitously  or  for  a  reward,  the 
physician  owes  him  precisely  the  same  measure  of  duty  and  the  same  degree 
of  skill  and  care.  He  may  decline  to  respond  to  the  call  of  a  patient  unable 
to  compensate  him;  but  if  he  undertakes  the  treatment  of  such  a  patient  he 
cannot  defeat  a  suit  for  malpractice  nor  mitigate  a  recovery  against  him  upon 
the  principle  that  the  skill  and  care  required  of  a  physician  are  proportioned 
to  his  expectation  of  pecuniary  recompense.  Such  a  rule  would  be  of  the  most 
mischievous  consequence,  would  make  the  health  and  life  of  the  indigent  the 
sport  of  reckless  experiment  and  cruel  indifference."  Becker  vs.  Janinski,  27 
Abb.  N.  C.  (N.  Y.),  45. 

V.  The  Obligation  of  Surgeon  to  Patient. — The  Surgeon  Must  Have 
Competent  Knowledge  of  the  Science  and  Art  of  Surgery. — Discov- 
eries in  the  natural  sciences  for  the  last  half-century  have  exerted  a  sensible 
influence  on  all  of  the  learned  professions,  but  especially  on  that  of  surgery, 
the  principles  and  practice  of  which  have  been  relatively  much  enlarged  through 
the  studies  and  experiments  of  its  professors.  The  patient  is  entitled  to  the 
benefits  Vvhich  the  latest  improvements  in  the  practice  of  surgery  would  secure 
to  him.  The  Surgeon  who  would  not  be  found  wanting  in  the  emergencies  of 
practice  must  apply  himself  with  all  diligence  to  the  most  accredited  sources 
of  knowledge.  McCandless  vs.  McWha,  22  Penn.  St.,  261.  The  degree  of 
learning  and  knowledge  which   the  law  requires  is  designated  as   "proper," 
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''ordinary,"  ''reasonable/'  and  not  "highest"  nor  "thorough."  Regard  must 
be  had  to  the  advanced  state  of  surgical  science,  to  the  school  of  practice  to 
which  the  surgeon  belongs,  and  to  the  locality  where  he  practises  surgery,  as 
will  be  further  explained. 

To  insure  the  proper  educational  qualifications  of  Surgeons  and  physicians 
the  laws  of  many  States  provide  standards  of  medical  education  and  boards  of 
examiners,  and  licenses  to  practise  are  issued  to  those  who  pass  a  successful 
examination,  and  penalties  are  inflicted  upon  those  who  practise  without  a 
hcense.  The  possession  of  a  diploma,  or  some  other  evidence  of  a  proper  knowl- 
edge of  the  medical  sciences,  should  be  required  of  every  man  who  sets  himself 
up  as  a  "Doctor  in  Medicine,"  to  treat  diseases,  or  to  act  as  an  expert  in  a 
court  of  law  where  questions  of  skill  in  medicine  and  surgery  are  in  issue. 
Courtney  vs.  Henderson,  Marine  Court  of  New  York.  The  diploma  of  the 
college  from  wliich  he  graduated  is  the  best  proof  of  the  Surgeon's  education 
in  his  profession,  but  to  be  valid  it  must  be  proved  that  the  college  from 
which  it  emanated  had  corporate  authority  to  grant  degrees  in  medicine  at  the 
date  of  giving  the  degree,  and,  if  the  college  of  another  State,  its  act  of  incor- 
poration must  be  offered  as  proof  of  its  authority  to  grant  such  a  degree.* 

The  Surgeon  Must  Have  the  Required  Degree  of  Skill. — There  has 
been  much  confusion  in  the  opinions  given  on  tliis  question  in  the  trial  courts. 
Juries  have  been  instructed  that  the  Surgeon  is  bound  to  have  such  a  degree 
of  skill  as  will  enable  him  to  make  a  fractm-ed  limb  "straight  and  of  equal 
length  with  the  other"  (McCandless  vs.  Mc'WTia,  supra);  that  the  skill  required 
must  be  "proportionate  to  the  severity  of  the  injury  or  disease,"  Utley  vs. 
Burns,  70  111.,  162;  that  reasonable  skill  is  such  as  is  ordinarily  exercised  by 
"thoroughly  educated  surgeons,"  Smothers  vs.  Hanks,  34  Iowa,  266.  These 
instructions  have  been  disapproved  by  the  higher  courts  which  have  adopted 
rulings  in  accordance  with  the  following  opinion  of  Story.f  "...  In  all  of 
these  cases  where  skill  is  required,  it  is  to  be  understood  that  it  means  ordi- 
nary skill  in  the  business  or  employment  which  the  bailee  undertakes;  for  he 
is  not  presumed  to  engage  for  extraordinary  skill,  which  belongs  to  a  few  men 
only  in  his  business  or  employment,  or  for  extraordinary  endowments  or 
acquirements.  Reasonable  skill  constitutes  the  measure  of  the  engagement 
in  regard  to  the  thing  undertaken." 

This  opinion  is  in  accord  with  the  leading  English  decision  by  Chief  Justice 
Tyndall,  which  is  as  follows:  "Every  person  who  enters  into  a  learned  pro- 
fession undertakes  to  bring  to  the  exercise  of  it  a  reasonable  degree  of  care 
and  skill.  He  does  not,  if  he  is  an  attorney,  undertake  at  all  events  to  gain  the 
cause,  nor  does  a  surgeon  undertake  that  he  will  perform  a  cure;  nor  does  the 
latter  undertake  to  use  the  highest  possible  degree  of  skill,  as  there  may  be 
persons  of  higher  education  and  greater  advantages  than  himself;  but  he 
undertakes  to  bring  a  fair,  reasonable,  and  competent  degree  of  skill.  And 
in  an  action  against  him  by  a  patient,  the  question  for  the  jmy  is  whether  the 

*  McClelland's  Civil  Malpractice ;    A  Treatise  on  Surgical  Jurisprudence,  New  York,  1877. 
+  Story  on  Bailments  (5th  ed.),  p.  433. 
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injury  complained  of  must  be  referred  to  a  want  of  proper  degree  of  skill  and 
care  in  the  defendant,  or  not.  Hence  he  is  never  presumed  to  engage  for 
extraordinary  skill,  or  for  extraordinary  diligence  and  care.  As  a  general  rule 
he  who  undertakes  for  a  reward  to  perform  any  work  is  bound  to  use  a  degree 
of  diligence,  attention,  and  skill  adecjuate  to  the  performance  of  his  undertak- 
ing; that  is,  to  do  it  according  to  the  rules  of  art.  .  .  .  .And  the  degree  of  skill 
rises  in  proportion  to  the  value  and  delicacy  of  the  operation.  But  he  is  in  no 
case  required  to  have  more  than  ordinary  skill,  for  he  does  not  engage  for 
more."     Lampliier  vs.  Phipos,  8  C.  &  P.,  478. 

The  doctrine  more  generally  adopted  in  the  decisions  of  the  courts  is  thus 
stated:*  "Although  a  physician  or  surgeon  may  doubtless  by  express  con- 
tract undertake  to  perform  a  cure  absolutely,  the  law  will  not  imply  such  a 
contract  from  the  mere  emplo>Tnent  of  a  physician.  A  physician  is  not  a 
warrantor  or  insm-er  of  a  cure,  and  is  not  to  be  tried  for  the  results  of  his  reme- 
dies. His  only  contract  is  to  treat  the  case  with  reasonable  diligence  and  skill. 
If  more  than  this  is  expected,  it  must  be  expressly  stipulated  for.  .  .  .  The 
general  rule,  therefore,  is,  that  a  medical  man,  who  attends  for  a  fee,  is  liable 
for  such  a  want  of  ordinary  care,  diligence,  or  skill  on  his  part  as  leads  to  the 
injury  of  his  patient.  To  render  him  liable  it  is  not  enough  that  there  has  been 
a  less  degree  of  skill  than  some  other  medical  man  might  have  shown,  or  a  less 
degree  of  care  than  even  he  himself  might  have  bestowed;  nor  is  it  enough 
that  he  himself  acknowledged  some  degree  of  want  of  care;  there  must  have 
been  a  want  of  competent  and  ordinary  cai'e  and  skill,  and  to  such  a  degree  as 
to  have  led  to  a  bad  result.  .  .  .  But  a  professed  physician  or  surgeon  is  bound 
to  use  not  only  such  skill  as  he  has,  but  to  ha;Ve  a  reasonable  degree  of  skill. 
The  law  will  not  countenance  quackery;  and  although  the  law  does  not  require 
the  most  thorough  education  or  the  largest  experience,  it  does  require  that  an 
uneducated,  ignorant  man  shall  not,  under  the  pretence  of  being  a  well-quali- 
fied physician,  attempt  recklessly  and  blindly  to  administer  medicines  or  per- 
form surgical  operations.  If  the  practitioner,  however,  frankly  informs  his 
patient  of  Ms  want  of  skill,  or  the  patient  is  in  some  other  way  fully 
aware  of  it,  the  latter  cannot  complain  of  the  lack  of  that  which  he  knew 
did  not  exist." 

If  Surgeon  Continues  Treatment  He  May  be  Liable  for  Results. — 
If,  however,  the  Surgeon  continues  in  attendance  upon  the  patient  after  he  has 
declared  his  want  of  skill  he  may  be  held  liable  for  unfavorable  results.  In 
Lorenz  vs.  Jackson,  88  Hun  (X.  Y.),  200,  the  plaintiff  was  struck  by  a  frag- 
ment of  steel  which  embedded  itself  in  his  left  leg  above  the  knee.  He  called 
Dr.  J.,  who  announced  that  the  wound  was  of  a  serious  nature  and  character, 
and  that  he  did  not  regard  Mmself  as  sufficiently  experienced  in  surgery  prop- 
erly to  treat  the  case,  and  ad\dsed  that  the  ser\'ices  of  a  more  skilled  surgeon 
be  secured.  Pursuant  to  this  advice  Dr.  B.  was  employed,  the  patient  was 
removed  to  a  table,  and  ether  was  administered  by  Dr.  J.,  while  Dr.  B.  probed 
for  the  piece  of  steel,  widening  the  wound  in  the  limb,  and  thereafter  applied 

*  Shearman  and  Redfield,  On  the  Law  of  Negligence,  5th  ed.  §§  605-607. 
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bandages.  Dr.  J.  remained  with  the  patient  thi-ough  the  night  and  adminis- 
tered to  him  hypodermic  injections  of  morphine  and  atropia.  This  treatment 
continued  for  several  days,  until  about  the  eighth  day  after  the  injmies  were 
received,  when  it  was  found  that  dry  gangrene  had  ensued.  Another  physi- 
cian was  then  called,  and  it  was  finally  determined  that  the  limb  must  be  am- 
putated. An  action  was  commenced  against  Dr.  J.  and  Dr.  B.,  and  a  verdict 
of  tlu-ee  thousand  dollars  rendered.  Dr.  J.  appealed  from  the  judgment  en- 
tered upon  this  verdict.  The  General  Term  of  the  Supreme  Court  decided, 
after  referring  to  the  rule  mentioned  above,  as  follows:  "During  the  charge 
the  trial  judge  recognized  the  rule  stated  in  the  citations  just  made,  and  care- 
fully instructed  the  jury  in  respect  thereto,  and  afforded  the  jury  an  oppor- 
tunity to  relieve  the  appellant  from  liability  by  the  application  of  the  rule  if, 
in  the  judgment  of  the  jury,  the  facts  and  circumstances  disclosed  by  the  evi- 
dence warranted  its  application.  It  must  be  assumed  that  the  verdict  of  the 
jury,  in  regard  to  the  branch  of  the  case  referred  to,  in  the  rule  of  law  just  men- 
tioned, was  found  adversely  to  the  appellant."  The  opinion  also  stated 
that  after  weighing  the  evidence  which  was  very  conflicting,  the  court  was  con- 
strained to  follow  the  rule  that,  unless  the  verdict  is  "against  the  clear  weight 
of  the  evidence,"  it  will  not  be  disturbed  and  the  judgment  against  Dr.  J.  was 
therefore  affirmed. 

Degree  of  SkiLL  and  Care  a  Mixed  Question  of  Law  and  Fact. — 
Becker*  states  that,  "What  constitutes  reasonable  care  and  skill  is  a  mixed 
question  of  law  and  fact,  like  any  other  question  of  negligence.  Where  the 
evidence  is  undisputed  and  no  conflicting  inferences  can  be  drawn  from  the 
facts  presented,  it  is  the  duty  of  the  com't  to  determine  whether  or  not  there 
is  sufficient  proof  of  want  of  ordinary  care  and  skill  to  be  submitted  to  the 
jury.  Where,  however,  the  evidence  is  conflicting  on  that  point,  or  the  infer- 
ences to  be  drawn  from  the  facts  established  might  be  differently  di'awn  by  dif- 
ferent men  having  the  same  opportunity  for  observation,  and  the  same  circum- 
stances before  them,  it  is  for  the  jury  to  say  whether  or  not  the  defendant  has 
exercised  reasonable  care  and  skill,  guided  by  proper  directions  from  the  court 
as  to  the  measure  of  skill  required." 

Surgeon  Must  Exercise  His  Best  Skill  and  Judgment. — In  Patten  vs. 
Wiggin,  51  Me.,  594,  it  was  held  that  the  essence  of  the  contract  of  the  Surgeon 
with  his  patient  as  regards  the  employment  of  the  skill  which  he  possesses 
is  that  "he  is  to  do  his  best — to  yield  to  the  use  and  service  of  his  patient  his 
best  knowledge,  skill,  and  judgment,  with  faithful  attention  by  day  and  night 
as  reasonably  required,  ...  if  he  exercises  his  best  skill  and  judgment  with 
care  and  careful  observation  of  the  case,  he  is  not  responsible  for  an  honest 
mistake  of  the  nature  of  the  disease,  or  as  to  the  best  mode  of  treatment,  when 
there  was  reasonable  ground  for  doubt  or  uncertainty."  When  a  Surgeon  is 
employed  in  difficult  and  emergent  cases  on  account  of  his  assumed  or  reputed 
high  grade  of  knowledge  and  skill,  he  must  bestow  them  to  the  full  meas- 
ure of  his  ability  because  his  exceptional  degree  of  knowledge  and  skill  is  the 

*  Med.  Jurisp.,  Forensic  Med.,  and  Tox.,  vol.  i.,  p.  83. 
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ino\T[ng  consideration  to  his  employment.*  If  a  case  presents  such  complica- 
tions that  no  recognized  mode  of  treatment  of  any  one  of  the  conditions  pres- 
ent will  meet  the  exigencies  of  the  case,  the  Surgeon  is  confronted  with  the 
requirement  that  ''in  all  cases  where  there  is  room  for  doubt  he  must  use  his 
best  judgment;  ...  if  he  is  possessed  of  proper  skill,  and,  in  the  cai-eful 
exercise  of  his  best  judgment,  errs,  such  error  will  not  involve  him  in  legal 
liability."  DuBois  vs.  Decker,  130  N.  Y.,  323.  When,  however,  the  case  is 
one  that  involves  doubt  as  to  its  nature  and  treatment,  and  the  Surgeon  does 
not  believe  that  he  is  competent  to  treat  it  properly,  it  becomes  his  duty  to 
ad\dse  the  patient  that  he  may  secure  the  services  of  another  surgeon.  Pepke 
vs.  Grace  Hospital  [Mich.],  90  N.  W.  Rep.,  278;  Jackson  vs.  Burnham,  1  Colo. 
App.,  237. 

Best  Judgment  Ordinarily  no  Defence  for  Negligence. — Ordinarily 
in  an  act  for  malpractice  resulting  from  negligence  it  is  no  defence  that  a  Sur- 
geon acted  according  to  his  best  judgment.  The  standard  of  careful  conduct 
is  not  the  opinion  of  the  indi\ddual,  but  is  the  conduct  of  an  ordinarily  pru- 
dent man  under  the  circumstances.  Staloch  vs.  Holm  et  al.,  100  Minn.,  276. 
To  hold  otherwise  "would  leave  so  vague  a  line  as  to  afford  no  rule  at  all,  the 
degree  of  judgment  belonging  to  each  indi\ddual  being  infinitely  various." 
(Tjmdall.) 

Learning  and  Skill  Required  of  the  Surgeon  Whose  Practice  is 
THAT  OF  A  Specialist. — ^As  in  all  departments  of  science  and  art,  so  in  the 
practice  of  surgery  there  is  a  growing  tendency  among  junior  surgeons  to  se- 
lect a  special  branch  of  practice  and  devote  themselves  exclusively  to  it.  A 
Surgeon  who  thus  assumes  the  position  of  a  specialist  is  employed  because  of 
Ills  supposed  special  learning  and  skill  in  that  branch  of  surgery,  and  hence 
his  obhgation  to  his  patient  is  not  measui^ed  by  the  same  rule  as  that  wliich  is 
applied  to  the  ordinary  Surgeon.  It  is  for  the  jury  to  determine,  as  a  question 
of  fact,  whether  the  Sm'geon,  in  a  given  case,  holds  himself  out  as  a  special- 
ist. Murdock  vs.  Kimberlin,  23  Mo.  App.,  523.  If  he  practises  as  a  special- 
ist, the  standai-d  of  learning  and  skill  requu'ed  by  the  law  is  that  ordinarily 
possessed  by  Surgeons  who  devote  special  attention  and  study  to  the  par- 
ticular disease,  or  class  of  diseases,  which  he  has  adopted  as  a  specialty;  thus, 
an  oculist  must  exercise,  in  his  treatment  of  a  patient,  the  care  and  skill  usu- 
ally exercised  by  oculists  in  good  standing.  The  specialist  is  "held  to  that  de- 
gree of  care,  skill,  and  knowledge  ordinarily  possessed  by  practitioners  devot- 
ing special  attention  and  study  to  the  same  branch."  f 

In  Baker  vs.  Hancock,  C3  N.  E.  Rep.,  323,  the  Supreme  Court  of  Indiana  held 
that  if  the  practiser  "possesses  no  greater  skill  in  the  line  of  his  specialty  than 
the  average  physician,  then  there  should  be  no  reason  for  his  employment; 
possessing  such  additional  skill,  it  becomes  his  duty  to  give  his  patients  the 
benefit  of  it." 

Question  whether  the  Surgeon  was  a  Specialist  Determined. — In 

*  Ordronaux,  Jurisp.  of  Med. ;  J.  J.  Elwell,  Med.  Malpractice. 

t  The  Law  and  the  Doctor,  vol.  i.,  p.  11 ;  Am.  and  Eng.  Encyc.  of  Law,  2d  ed.,  vol.  22,  p.  802. 
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Rann  vs.  Twitchell,  71  Atl.  Rep.,  1045,  the  Supreme  Court  of  Vermont  says  that 
a  robust  boy  of  thirteen  years,  on  exploding  a  torpedo  April  19th,  was  struck 
by  a  fragment  under  the  inner  corner  of  the  right  eye;  the  cut  made  in  the 
lower  lid  was  approximately  an  inch  long,  and  at  the  upper  end  next  to  the 
inner  corner  of  the  eye  the  lid  was  cut  off  so  that  it  hung  down  over  the  cheek, 
disclosing  a  wound  under  the  eyeball  into  the  socket  of  the  eye.  The  physician 
who  first  had  charge  of  him  for  a  week  became  con\dnced  that  there  was  a  for- 
eign substance  lodged  in  the  eye  or  socket,  and  not  feeling  competent  to  operate, 
advised  the  employment  of  an  eye  specialist.  The  boy  was  accordingly  taken 
to  a  hospital  where  the  defendant  undertook  the  treatment  of  the  case.  It  appears 
from  the  e\'idence  that  the  Sm-geon-expert  made  no  effort  to  learn  the  history 
of  the  case  or  its  prior  treatment,  nor  did  he  attempt  to  determine  by  probe  or 
otherwise  whether  a  foreign  body  was  in  fact  lodged  in  the  eye  or  its  orbit, 
though  it  was  plain  that  the  use  of  a  probe  would  have  easily  and  safely  dis- 
covered  the  piece  of  tin  which  was  afterward  removed.  He  gave  the  plain- 
tiff's e3'e  attention  for  a  few  days  and  then  sent  him  home,  assuring  him  that 
there  was  nothing  in  the  eye  and  with  instructions  to  the  physician  who  first 
attended  him  as  to  its  subsequent  treatment.  The  eye  grew  steadily  worse 
until  July  18th,  three  months  after  the  accident,  when  the  first  physician  oper- 
ated and  removed  from  the  orbit  a  piece  of  tin  nearly  an  inch  long  and  about 
one-half  inch  wide,  which  was  buiied  in  the  tissue  to  such  a  depth  that  its 
nearest  point  was  about  a  quarter  of  an  inch  from  the  surface. 

This  action  for  malpractice  was  brought  against  the  defendant  and  the 
hospital  jointly,  but  during  the  progress  of  the  trial,  at  the  plaintiff's  request, 
the  court  ordered  a  verdict  for  the  hospital  and  the  trial  proceeded  against  the 
defendant  alone.  At  the  outset  of  the  discussion  the  parties  disagreed  as  to 
the  rule  which  was  to  be  applied  to  the  defendant  to  test  the  sufficiency  of 
his  diagnosis  and  treatment  of  this  injury.  The  plaintiff  claimed  that  the 
evidence  was  such  that  the  defendant  must  be  judged  as  a  specialist,  while  the 
defendant  insisted  that  there  was  no  e\ddence  to  warrant  the  application  of 
anything  but  the  rule  governing  general  practitioners.  The  Supreme  Court 
agreed  with  the  court  below  that  the  defendant  must  be  judged  in  this  case  by 
the  more  exacting  rule  which  applies  to  specialists.  From  his  evidence  the 
court  learned  that  he  had  been  a  specialist  for  the  twelve  preceding  years  in  the 
medical  and  surgical  treatment  of  the  eye;  that  in  1902  he  was  regularly  ap- 
pointed "  ophthalmist " — which  means  an  eye  specialist — to  the  hospital  men- 
tioned ;  that  at  the  time  here  involved  he  had  charge  of  the  eye,  ear,  and  throat 
department  of  that  institution.  Moreover,  the  very  circumstances  in  which 
he  was  employed  in  this  case  uimiistakably  showed  it  was  the  special  skill  that 
he  was  understood  to  have  in  the  surgical  treatment  of  the  e5^e  which  alone 
induced  the  plaintiff  to  seek  his  aid,  and  it  was  perfectly  plain  that  the  de- 
fendant so  understood  it  when  the  physician  made  the  arrangement  with  him 
to  treat  this  injury.  So  the  court  ruled  that  his  professional  conduct  must  be 
tested,  not  by  the  standard  applicable  to  general  practitioners,  but  by  the 
stricter  rule  applicable  to  specialists. 
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In  support  of  this  ruling  the  court  cited  with  approval  the  decision  in 
Hawthorne  vs.  Richmond,  48  Vt.,  477,  and  in  a  further  discussion  of  the  merits 
of  the  case  held  that  one  who  holds  himself  out  as  a  specialist  in  the  treatment 
of  a  certain  organ,  injury,  or  cHsease  is  bound  to  bring  to  the  aid  of  one  so  em- 
plo}ing  liim  that  degree  of  skill  and  knowledge  which  is  ordinarily  possessed 
by  those  in  the  same  general  locality  who  devote  special  attention  to  that  par- 
ticular organ,  injury,  or  disease,  its  diagnosis  and  treatment,  ha\ing  regard 
to  the  state  of  scientific  knowledge  at  the  time.  The  duty  of  exercising  this 
degree  of  skill  attached  to  tliis  defendant  at  the  time  of  his  employment  and 
was  the  measure  of  his  responsibility  in  the  diagnosis  of  the  case  to  determine 
the  nature  and  condition  of  the  injury,-  as  well  as  the  proper  treatment  to  be 
applied.  He  was  not  to  be  judged  by  the  result,  nor  was  he  to  be  held  liable 
for  an  error  of  judgment.  His  negligence  was  to  be  determined  by  reference 
to  the  pertinent  facts  existing  at  the  time  of  his  examination  and  treatment, 
of  which  he  knew,  or,  in  the  exercise  of  due  care,  should  have  known.  It  might 
consist  in  the  failure  to  apply  the  proper  remedy  on  a  correct  determination 
of  existing  physical  conditions,  or  it  might  precede  that  and  result  from  a  fail- 
ure properly  to  inform  himself  of  these  conditions.  If  the  latter,  then  it  must 
appear  that  he  had  a  reasonable  opportunity  for  examination,  and  that  the 
true  physical  conditions  were  so  apparent  that  they  could  have  been  ascer- 
tained b}^  the  exercise  of  the  required  degree  of  care  and  skill,  for,  if  a  deter- 
mination of  these  physical  facts  resolved  itself  into  a  question  of  judgment 
merely,  he  would  not  be  liable  for  his  error. 

Tested  by  this  rule,  the  evidence  tended  to  show  that  the  defendant's  con- 
duct did  not  measure  up  to  its  requirements.  He  had  a  fair  chance  to  exam- 
ine the  eye,  and,  with  the  indications  of  the  presence  of  the  piece  of  tin  so  strong 
as  the  testimony  of  the  first  physician  tended  to  show,  it  could  not  be  said  as 
a  matter  of  law  that  the  defendant  in  his  preliminary  examination  to  ascer- 
tain the  essential  data  on  which  to  predicate  a  professional  opinion  met  the 
requirements  of  the  rule  above  stated.  The  testimony  tended  to  show  that  he 
did  not,  and  the  question  should  have  been  submitted  to  the  jury,  for  the  evi- 
dence showed  that  the  tin  ought  to  have  been  removed  at  the  earliest  possible 
moment.  Wherefore,  the  Supreme  Coiu-t  reversed  the  judgment  of  the  lower 
court  in  favor  of  the  defendant  specialist  and  sent  the  case  back  for  a  new  trial. 

Duty  to  Instruct  Patient  and  Nurse.— In  order  to  insure  the  successful 
issue  of  a  case  in  surger}^  it  is  important  to  give  proper  and  necessary  instruc- 
tions to  the  patient  and  niu-se,  not  only  during  the  treatment,  but  in  the  after- 
care. Beck  vs.  German  Klinik,  70  111.,  162;  Pike  vs.  Honsinger,  155  N.  Y., 
203.  In  Carpenter  vs.  Blake,  60  Barb.  (N.  Y.),  488,  the  Supreme  Com't  of 
New  York  said,  ''If  in  case  of  dislocation  of  the  elbow  joint,  it  i.^  enough  for  the 
physician  to  replace  the  bones  and  put  the  arm  on  a  pillow,  with  the  part  be- 
low the  joint  at  right  angle  to  that  above  it  and  directing  the  application  of 
cold  water,  it  would  seem  to  be  proper,  if  not  necessary,  that  the  attending 
Surgeon  should  inform  the  patient  or  those  having  charge  of  him  or  her.  of  the 
necessity  of  maintaining  that  position;   and  if  there  is  a  tendency  in  the  limb 
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to  become  straight,  or  if,  in  consequence  of  the  severity  of  the  injury  to  the 
Mgaments  above  the  joint,  there  is  great  pain,  wliich  renders  the  patient  ner- 
vous and  restless,  thus  increasing  the  tendency  to  relaxation,  or  to  straighten, 
and,  as  a  consequence  to  stiffen  the  joint,  the  danger  should  be  disclosed,  to 
the  end  that  all  proper  precaution  may  be  taken  to  prevent  it.  It  is  insisted 
that  these  dangers  were  imminent  and  yet  no  word  was  given.  Tliis  was,  in 
my  judgment,  culpable  negligence;  much  of  the  suffering  the  patient  has 
undergone,  and  much  of  the  loss  she  has  sustained,  might  have  been  prevented 
had  the  defendant  done  what  it  was  clearly  his  duty  to  do,  if  he  knew  the  con- 
sequences wliich  might  result  from  redislocating  the  joint  or  straightening  the 
arm."  Although  upon  appeal  to  the  Court  of  Appeals  of  the  State  of  New 
York  this  judgment  was  reversed,  on  a  technical  error  in  the  charge  to  the 
jury  by  the  trial  justice  (50  N.  Y.,  G9G),  the  language  above  quoted  was  ap- 
proved in  the  subsequent  proceedings  in  tliis  case.  Carpenter  vs.  Blake,  10 
Hun,  358,  affirmed  by  the  Court  of  Appeals,  75  N.  Y.,  12. 

Duty  to  Guard  Against  Contagion. — It  is  not  only  the  duty  of  the  Sur- 
geon to  protect  his  patient  against  the  ordinary  contagious  diseases  to  which 
he  is  liable  to  be  personally  exposed,  but  it  is  his  duty  to  protect  his  assistants, 
and  the  patient  liimself,  from  the  contagion  of  the  wound  created  by  the  in- 
jury, or  in  the  operation. 

Where  a  physician  was  employed  to  ti'eat  a  wound  which  became  an  in- 
fectious sore  and  informed  the  patient's  wife  that  there  was  no  danger  of  in- 
fection, and  on  one  occasion  directed  her  to  assist  him  in  dressing  the  wound, 
whereby  she  became  infected  with  septic  poisoning,  it  has  been  held  that  such 
a  state  of  facts  was  sufficient  upon  which  to  base  a  cause  of  action.  The  pro- 
tection of  the  patient  from  infection  by  his  own  wound  implies  the  proper  and 
diligent  use  of  antiseptic  measures  throughout  the  entire  treatment  of  the  case. 
If  on  account  of  ignorance  or  negligence  the  Surgeon  fail  to  apply  the  proper 
and  approved  antiseptic  remedies  with  reasonable  care  and  diligence  he  would 
justly  be  responsible  for  any  unfavorable  results  due  to  conditions  wliich  such 
remedies  would  have  prevented.  Edwards  vs.  Lamb,  69  N.  H.,  599;  Harriot  vs. 
Plympton,  166  Mass.,  585. 

In  Piper  vs.  Manifee,  12  B.  Mon.  (Ky.),  467,  an  action  for  malpractice,  it 
appeared  from  the  evidence  that  a  physician  was  warned  by  liis  patient's 
wife  not  to  ^isit  her  husband  if  he  attended  a  case  of  smallpox,  to  which  he 
assented.  She  repeated  her  request  on  two  different  occasions  to  which  he 
replied  that  he  would  not  attend  any  smallpox  patients.  When  the  patient 
began  to  recover  from  the  attack  of  typhoid  fever,  after  tliree  weeks'  sickness, 
smallpox  attacked  him.  The  Court  of  Appeals  of  Kentucky  held  that  upon 
the  facts  offered  to  be  proved,  and  now  to  be  taken  as  true,  the  physician  was 
prima  facie  liable  to  an  action.  Even  if  there  had  been  no  w^arning  it  was  liis 
duty,  in  passing  from  liis  patients  w^ho  were  afflicted  ^^dth  an  infectious  and 
dangerous  disease  to  others  who  were  not  so  affected,  to  take  such  precautions 
as  experience  may  have  shown  to  be  necessary  to  prevent  the  communication 
of   the    infection   by   his    own   visits.     "Clearly   the    physician   thus  acting 
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would  be  guilty  of  a  breach  of  duty  and  of  his  implied  undertaking  to 
the  patient." 

Consent  of  Patient  to  the  Introduction  of  a  Stranger  into  Sick- 
room.— The  obligation  to  protect  the  patient  from  the  publicity  of  communi- 
cations received  in  the  discharge  of  professional  duties  extends  to  the  intro- 
duction of  a  stranger,  not  a  physician,  into  the  sick-room.  The  consent  of  the 
patient  or  responsible  person  must  first  be  obtained.  Becker  remarks:  "The 
obligation  to  preserve  inviolate  a  communication  as  a  privileged  communica- 
tion, including  in  the  meaning  of  the  word  'communication'  all  knowledge  or 
information  received  while  in  attendance  upon  a  case,  would  be  held  to  have 
been  broken  by  the  act  of  the  phj^sician  (Surgeon)  in  bringing  in  a  stranger 
who  would  not  be  privileged  from  testifying."  * 

In  DeMay  vs.  Roberts,  46  Mich.,  160,  a  physician  in  attendance  upon  a 
woman  in  confinement  allowed  a  man  who  accompanied  him,  as  an  assistant 
in  carrying  necessary  articles,  to  remain  in  the  room  diu-ing  the  accouchement. 
Neither  the  patient  nor  her  husband  knew  the  "friend,"  but  they  supposed  he 
was  a  physician  or  a  medical  student.  There  was  but  one  room  and  the  attend- 
ant conducted  himself  in  a  proper  manner.  A  judgment  was  rendered  against 
the  physician  and  his  friend,  and  the  judgment  was  aflirmed  by  the  Supreme 
Court  of  Michigan,  the  Chief  Justice  writing  the  following  opinion:  "Dr.  D. 
therefore  took  an  unprofessional,  young,  unmarried  man  with  him,  introduced 
and  permitted  him  to  remain  in  the  house  of  the  plaintiff,  when  it  was  appar- 
ent that  he  could  hear,  at  least,  if  not  see,  all  that  was  said  and  done,  and,  as 
the  jury  must  have  found,  under  instructions  given,  without  either  the  plaintiff 
or  her  husband  ha\dng  any  knowledge  or  reason  to  believe  the  true  character 
of  such  third  party.  ...  To  the  plaintiff  the  occasion  was  a  most  sacred  one, 
and  no  one  had  a  right  to  intrude  unless  invited,  or  because  of  some  real  and 
pressing  necessity,  w^hich  it  is  not  pretended  existed  in  tliis  case.  The  plaintiff 
had  a  legal  right  to  the  privacy  of  her  apartment  at  such  a  time,  and  the  law 
secures  to  her  this  right  by  requiring  others  to  observe  it  and  to  abstain  from 
its  violation.  The  fact  that  at  the  time  she  consented  to  the  presence  of  S. 
(the  'friend'),  supposing  liim  to  be  a  physician,  does  not  preclude  her  from  main- 
taining an  action  and  recovering  substantial  damages  upon  afterward  ascer- 
taining his  true  character.  In  obtaining  admission  at  such  a  time  and  under 
such  circumstances  without  fully  disclosing  his  true  character  both  parties 
were  guilty  of  deceit,  and  the  wrong  thus  done  entitles  the  injured  party  to 
recover  the  damages  afterward  sustained  from  shame  and  mortification  upon 
discovering  the  true  character  of  the  defendants." 

The  Surgeon  Must  Continue  Attendance  to  Termination  of  the 
Case. — Having  undertaken  the  care  of  a  case  the  Surgeon  must  give  reason- 
able diligence  in  attendance  until  the  condition  of  the  patient  requires  treat- 
ment no  longer.  Of  that  condition  the  Siu-geon  is  to  be  the  judge,  but  in 
forming  that  judgment  he  is  to  exercise  proper  care,  and  is  responsible  for  any 
injury  which  the  patient  might  receive  from  too  early  discontinuance  of  at- 

*  Med.  Jurisp.,  Foren.  Med.,  and  Tox.,  vol.  i.,  45. 
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tendance.  Becker  vs.  Jaiiinski,  27  Abb.  N.  C.  (N.  Y.),  45;  Gcrken  vs.  Plimpton, 
62  App.  Div.  (N.  Y.),  35.  It  has  been  held  that  if  a  Surgeon  is  called  to  attend 
in  the  usual  manner,  and  undertakes  to  do  so  by  word  or  act,  notliing  being 
said  or  done  to  modify  this  undertaking,  it  is  quite  clear  as  a  legal  proposition 
that  not  only  reasonable  cai'e  and  skill  should  be  exei'cised,  but  also  continued 
attention  so  long  as  the  condition  of  the  patient  might  require  it,  in  the  exercise 
of  an  honest  and  properly  educated  judgment,  and  certainly  any  culpable  negli- 
gence in  this  respect  would  render  him  liable  in  an  action.  Ballou  vs.  Prescott, 
64  Me.,  305.  The  Sm'geon  may  cease  attendance  with  the  consent  of  the 
patient,  or  on  giving  the  patient  such  reasonable  notice  as  will  enable  him  to 
seciu-e  the  services  of  another  Surgeon.     Barbour  vs.  Martin,  62  Me.,  536. 

In  Becker  vs.  Janinski,  supra,  it  was  held  that  a  Surgeon  becomes  liable 
to  an  action  for  malpractice  because  of  unreasonable  delay  in  calling  upon  a 
patient;  as  where  a  Surgeon  properly  set  a  broken  arm  and  at  the  time  told 
the  patient  that  he  was  going  away  on  his  vacation  and  would  return  in  two 
weeks,  and  directed  the  patient  to  keep  the  arm  in  a  sling.  The  Surgeon  re- 
mained away  five  weeks,  during  which  time  the  bones  had  slipped  and  so  united 
as  to  cause  permanent  injmy,  and  the  Surgeon  was  held  liable  for  damages. 

As  a  corollary  to  the  foregoing  rule,  it  follows  that  the  physician  is  the 
proper  and  sole  judge  of  the  necessary  frequency  of  his  Adsits  to  a  patient  so 
long  as  the  latter  is  in  his  charge,  and  that  upon  bringing  an  action  for  such 
visits    he   is   not   required  to    prove    them  to   have   been  necessary.     Ebner 
Admx.  vs.  Mackcy,  87  111.  App.,  306,  affirmed  186  111.,  297.* 

VI.  The  Obligation  of  Patient  to  Surgeon. — The  Patient  Must  Give  the 
Surgeon  Necessary  Infori\l\tion. — Essential  to  the  intelligent  and  success- 
ful treatment  of  injuries  and  diseases  is  accurate  knowledge  on  the  part  of  the 
Sm'geon  of  many  facts  relating  to  the  physical  condition  of  the  patient,  the 
circumstances  attending  the  development  of  the  disease,  and  the  incidents  on 
the  occurrence  of  the  injury.  The  patient  is,  therefore,  under  obligation  to 
furnish  the  surgeon  with  full  and  accurate  information  to  all  inquiries  as  to 
the  facts  wliich  throw  light  on  the  nature  of  the  disease  or  injury.  Becker 
says:  f  "The  patient  owes  the  duty  to  his  physician  of  informing  him  fully  of 
all  the  varied  symptoms  of  his  disease,  or  the  circumstances  attending  liis 
injury,  and  freely  and  with  due  confidence  to  answer  all  questions  concerning 
his  past  history,  which  would  tend  to  tlii'ow  any  light  upon  his  present  con- 
dition. To  battle  with  the  occult  forces  which  play  so  important  a  part  in 
determining  the  course  or  consequences  of  disease,  it  is  absolutely  essential  that 
the  physician  should  know  all  that  is  possible  to  be  known  of  the  patient's 
history,  and  of  the  history  of  the  patient's  family." 

The  patient  is  protected  from  any  public  exposure  of  facts  in  regard  to  him- 
self or  relatives  that  he  may  wish  to  conceal  by  the  statutes  of  most  of  the 
States  and  the  rulings  of  the  Courts.  These  statutes  absolutely  forbid  the 
Surgeon  from  divulging  any  information  or  communications  wliich  he  obtains 

*  The  Law  and  the  Doctor,  vol.  i.,  pp.  13,  14,  Wood  on  Master  and  Servant,  §  177. 
t  Med.  Jurisp.,  Forensic  Med.,  and  Tox.,  vol.  i.,  p.  34. 
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in  Ms  examination  or  inciuiries  of  the  patient  for  the  purpose  of  treating  him 
professionally,  except  on  the  consent  of  the  patient. 

If  the  patient  should  give  false  information,  or  should  wilfully  neglect  to 
give  true  information,  the  Surgeon  would  have  the  right,  upon  giving 
reasonable  and  due  notice  and  opportunity  to  employ  some  one  else,  to 
discontinue  his  attendance  and  cai^e  of  the  case,  and  recover  compensation 
for  his  services. 

Patient  Must  Submit  to  Treatment. — In  Littlejohn  vs.  Ai-bogast,  §5 
111.  App.,  605,  an  action  for  alleged  malpractice  against  a  Surgeon  who  "neg- 
ligently failed  to  discover  and  properly  treat  the  dislocation  (of  the  liip-joint), 
or,  having  discovered  it,  negligently  failed  to  properly  treat  it,"  the  Appellate 
Court  of  the  State  of  Illinois  gave  the  following  opinion  upon  an  appeal 
from  a  judgment  in  favor  of  the  plaintiff:-  "If  the  plaintiff  in  error  (the 
Surgeon)  was  prevented  from  reducing  the  dislocation  by  the  refusal  of  the 
defendant  in  error  (the  patient)  to  submit  to  an  operation,  he  could  not  be 
held  liable  for  damages  resulting  therefrom.  It  is  the  duty  of  a  patient  to 
submit  to  the  necessary  treatment  prescribed  by  his  physician  or  sm'geon.  If 
the  patient  is  delirious,  and  cannot  be  made  to  understand  the  necessity  of 
the  treatment  proposed,  the  ph3\sician  or  surgeon  may  co-operate  with  the 
patient's  immediate  family  and  resort  to  reasonable  force.  If  the  patient  is 
in  tliat  condition  and  the  members  of  his  family  having  him  in  charge  refuse 
to  allow  the  proposed  treatment,  then  the  physician  or  sm'geon  would  not  be 
required  to  use  force.  Surely,  he  should  not  be  held  liable  for  injury  to  limb 
or  health  resulting  from  a  failure  to  use  the  proposed  treatment." 

In  Chamberlin  vs.  Morgan,  68  Pa.  St.,  168,  another  phase  of  this  question 
was  considered.  This  action  was  brought  by  Morgan,  the  father  of  a  girl  who 
sustained  a  dislocation  of  the  arm,  against  the  Sm'geon,  Dr.  C,  "for  malpractice 
by  which  her  arm  that  had  been  dislocated  had  become  stiffened."  After  Dr. 
C.  had  treated  the  case  for  some  time,  the  father  consulted  Dr.  R.,  who  proposed 
to  administer  an  anaesthetic  to  the  patient  and  reduce  the  dislocation,  but  the 
father  refused  to  have  the  operation  performed.  The  defendant.  Dr.  C,  called 
Dr.  R.  as  a  witness  and  proposed  to  prove  by  him  that  "at  his  first  examination 
of  the  arm  of  plaintiff,  in  the  presence  of  and  at  the  request  of  her  father,  he 
(Dr.  R.)  proposed  to  put  plaintiff  under  the  influence  of  an  ansesthetic,  and 
attempt  to  reduce  it,  and  that  Morgan  (the  father)  replied  in  presence  of  plaintiff, 
'that  so  long  as  she  was  improving  so  fast,  as  she  had  done  since  he  came  home, 
he  should  not  have  it  distm'bed,'  and  that  the  injiu-y, could  then  have  been 
reduced."  The  offer  was  objected  to  by  the  plaintiff  and  rejected  by  the  com-t. 
The  verdict  was  for  the  plaintiff  for  $300.  The  defendant  took  a  writ  of  error, 
and  assigned  the  rejection  of  the  above  offer  for  error.  The  Supreme  Court  of 
Pennsylvania  held  this  ruUng  to  be  correct,  saying:  "Had  Dr.  C.  proposed  this 
experiment  there  might  be  some  reason  to  hold  that  he  should  have  the  oppor- 
tunity of  redeeming  his  mistake  or  even  if  he  had  called  in  Dr.  R.  to  act  in  his 
behalf.  Mr.  Morgan  merely  requested  Dr.  R.  to  examine  his  daughter's  arm 
and  give  his  opinion  about  it.     That  did  not  oblige  him  to  adopt  his  advice  or 
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to  incur  the  hazard  and  expense  of  another  operation.  He  owed  no  such  duty 
to  Dr.  C." 

Patient  Must  Co-operate  with  the  Surgeon. — In  McCandless  vs.  McWha, 
22  Pemi.  St.,  261,  it  was  held  that  notliing  can  be  more  clear  than  that  it  is  the 
duty  of  the  patient  to  co-operate  mth  liis  professional  advisor,  and  to  conform 
to  the  necessary  prescriptions;  but  if  he  will  not,  or,  under  the  pressure  of  pain 
camiot,  liis  neglect  is  his  own  -^Tong  or  misfortune,  for  which,  he  has  no  right 
to  hold  liis  siu'geon  responsible.  No  man  may  take  advantage  of  liis  own 
wrong,  or  charge  his  misfortunes  to  the  account  of  another. 

Tliis  decision,  sustained  by  competent  authority,*  makes  the  patient  respon- 
sible for  neglecting  to  conform  to  the  necessary  prescriptions  even  when  under 
the  pressure  of  pain  he  cannot.  It  is  evident  that  the  literal  enforcement 
of  such  a  rule  by  the  Courts  might  relieve  the  Surgeon  of  all  liability  for  unreason- 
able and  impracticable  demands  upon  the  patient,  and,  by  charging  the  latter 
with  neglect  to  comply  with  his  prescriptions,  the  Surgeon  might  conceal  his 
own  delinquencies. 

This  apparent  defect  in  the  decision  of  the  presiding  Judge  (Woodward) 
was  corrected  in  the  opinion  given  b}^  an  Associate  Judge  (Lewis)  of  the  same 
Com't  and  on  the  same  occasion.  Without  dissenting  from  the  decision  of 
Judge  Woodward,  Judge  Lewis  amplified  the  opinion  of  the  former  thus,  "A 
patient  is  bound  to  submit  to  such  treatment  as  his  surgeon  prescribes, 
pro^dded  the  treatment  be  such  as  a  Sm-geon  of  ordinary  skill  would 
adopt  or  sanction.  But  if  it  be  painful,  injurious,  or  unskilful,  he  is  not 
bound  to  peril  his  health,  and  perhaps  his  life,  by  submission  to  it.  It 
follows  that  before  the  Surgeon  can  sliift  the  responsibility  from  himself  to  the 
patient,  on  the  ground  that  the  latter  cUd  not  submit  to  the  course  recommended, 
it  must  be  shown  that  the  prescriptions  must  be  proper,  and  adapted  to  the  end 
in  view.  It  is  incumbent  on  the  Surgeon  to  satisfy  the  jiu'y  on  this  point; 
and  in  doing  so,  he  has  the  right  to  call  to  his  aid  the  science  and  experience 
of  his  professional  brethren.  It  will  not  do  to  cover  his  owm  want  of  skill  by 
raising  a  mist  out  of  the  refractory  disposition  of  the  patient." 

Parents  in  Charge  of  Patient  Must  Obey  Directions  of  the  Surgeon. — 
In  Potter  vs.  Warner,  91  Penn.  St.,  302,  an  action  for  injury  to  a  minor  who 
was  in  charge  of  his  parents,  there  was  evidence  tending  to  prove  that  all  of  the 
causes  of  complaint  were  produced  by  a  neglect  and  refusal  of  the  parents  to 
follow  the  reasonable  directions  of  the  Surgeon.  The  Supreme  Court  of  Penn- 
sylvania held,  that,  if  the  jury  found  that  the  parents  of  the  boy  were  in  charge 
of  and  nursed  him  during  his  sickness,  and  that  they  did  not  obey  the  directions 
of  the  Surgeon  in  regard  to  the  treatment  and  care  of  then'  son  diu-ing  such  time, 
but  disregarded  the  same  and  thereby  contributed  to  the  several  injiu'ies  of  wiiich 
he  complains,  he  cannot  recover  therefor.  If  the  injmies  were  the  result  of  mutual 
and  conciu'ring  negligence  of  the  parties,  no  action  for  the  recovery  of  damages 
therefor  will  lie.  A  person  cannot  recover  from  another  for  consequences  attrib- 
utable in  part  to  his  own  ^^Tong. 

*  Hilliard's  Law  of  Torts,  4th  ed.,  vol.  i.,  p.  240. 
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Patient  Must  Give  the  Surgeon  Proper  Opportunity  to  Treat  Him. — 
Although  it  is  a  legal  doctrine  that  a  patient  is  always  at  Hberty  to  dismiss  his 
Surgeon  at  any  time  without  notice,  and  without  assigning  any  cause  unless 
there  is  a  special  contract  that  the  service  shah  be  rendered  for  a  fixed  period,  the 
patient  must  afford  the  Sm-geon  every  reasonable  facihty  for  treatment  during 
the  period  of  his  attendance.  In  Dorris  vs.  Warford,  100  S.  W.  Rep.,  312,  an 
action  for  damages  for  unskilful  and  neghgent  treatment  of  a  broken  arm,  the 
Court  of  Appeals  of  Kentucky  reversed  a  judgment  in  favor  of  the  defendant, 
holding,  that,  if  the  jury  believed  from  the  evidence  that  the  plaintiff  was  guilty 
of  negligence  in  failing  to  take  proper  care  of  herself,  or  to  hold  herself  in  readi- 
ness at  reasonable  times  to  be  treated,  and  that  such  failm-e  to  take  proper  care 
of  herself  or  to  hold  herself  in  readiness  to  be  treated  was  the  proximate  cause 
of  her  permanent  injury,  and  but  for  which  negligence  such  injury  would  not 
have  resulted,  then  the  law  was  for  the  defendant,  and  the  jury  should  so  find, 
although  it  might  further  believe  that  the  defendant  was  guilty  of  negligence 
in  the  treatment  of  plaintiff's  arm. 

Duty  of  Injured  to  Employ^  Surgeon  of  Ordinary  Skill  and  Expe- 
rience.— It  is  a  rule  of  the  Com'ts  that  an  injured  person,  in  order  to  be  entitled 
to  damages,  must  have  used  reasonable  care  to  effect  a  speedy  and  complete  cure 
of  the  injury.  To  that  end  he  must  employ  a  Sm-geon  of  ordinary  skill  and 
experience  to  treat  him  and  use  such  other  means  as  men  and  women  of  ordinary 
judgment,  under  like  cu'cumstances,  would  exercise  in  the  choice  of  a  Surgeon 
and  the  means  to  be  used  to  effect  a  recovery.  Chicago  City  Railway  Co.  vs. 
Saxby,  213  111.,  274,  s.  c.  75  N.  E.  Rep.,  755.  In  Hooper  vs.  Bacon,  101  Me., 
523,  s.  c.  64  Atl.  Rep.,  950,  a  personal-injury  case,  the  contention  was  that 
the  plaintiff's  injm-ies  did  not  receive  proper  surgical  treatment,  and  that  by 
reason  of  want  of  proper  care  or  skill  on  the  part  of  the  Surgeon  employed 
by  the  plaintiff,  his  injuries  were  greatly  aggravated,  and  the  consequences 
much  more  serious  than  they  would  have  been  otherwise.  The  Supreme  Judi- 
cial Court  of  Maine  held  that  it  was  the  duty  of  the  plaintiff  to  use  due  care 
in  the  selection  and  use  of  means  for  his  recovery,  and  to  that  end  to  employ  a 
Surgeon  of  ordinary  professional  knowledge  and  skill,  and  to  follow  Ms  neces- 
sary directions.  If  he  did  so  he  would  be  without  fault  in  that  respect  himself, 
and  he  would  be  entitled  to  recover  compensation  for  all  the  damages  sustained, 
though  the  Surgeon  may  not  have  used  the  requisite  skill,  or  may  have  erred  in 
judgment,  and  by  unskilful  treatment  have  prevented  the  plaintiff  from  recovery 
from  the  injury  as  soon,  or  as  perfectly,  as  he  would  have  recovered  under 
skilful  treatment. 

Patient  Must  Procure  Assistance  When  Requested. — In  Haering  vs. 
Spicer,  92  111.  App.,  924,  a  case  of  dislocated  shoulder,  the  Surgeon  was  not  called 
to  treat  the  injury  until  after  the  second  day  it  was  received.  It  appeared  in 
evidence  that,  owing  to  the  inflamed  and  swollen  condition  of  the  shoulder,  and 
the  resistance  of  the  patient  to  tests  applied  by  the  Sm-geon,  it  was  difficult  to 
determine  the  extent  of  the  injury.  A  more  minute  examination  could  have 
been  made  by  reducing  the  patient  to  unconsciousness  by  means  of  an  anaesthetic, 
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but  the  testimony  shows  that  would  have  been  neither  safe  nor  proper  witliout  the 
aid  of  a  medical  assistant.  Though  the  testimony  was  conflicting  as  to  whether 
the  Surgeon  declined  further  to  treat  the  case  without  assistance  of  another 
physician  to  aid  in  administering  an  aniesthetic,  and  was  refused,  the  court 
was  led  to  believe,  from  a  careful  consideration  of  the  evidence  and  corroborating 
circumstances,  that  such  was  the  truth.  The  Appellate  Court  of  Illinois  held 
that,  even  if  the  Surgeon  did  make  a  mistake  in  diagnosing  the  case  and  said  he 
did  not  think  the  shoulder  was  dislocated,  he  had  th^  right  to  insist  upon  haidng 
aid  as  a  condition  to  his  farther  treating  the  case.  ■  The  Court  said,  "It  is  the 
duty  of  a  person  who  has  called  a  siu-geon  to  treat  him  for  an  inj  uiy  to  follow 
all  reasonable  ad\dce  prescribed,  and  if  the  siu"geon  requests  needed  assistance 
and  the  patient  neglects  or  refuses  to  procure  it,  the  sui-geon  cannot  be  held 
liable  in  damages  for  a  permanent  injury  when  the  emplojinent  of  assistance 
would  have  rendered  the  injm-y  only  temporary." 

Contributory  Negligence  of  Patient  in  Delaying  to  Call  a  Sur- 
geon.— In  Robertson  vs.  Texas  and  Pacific  Railway  Company,  79  S.  W.  Rep., 
96,  an  action  brought  to  recover  for  injuries  from  a  red-hot  cinder  falling  into 
the  plaintiff's  eye,  there  was  a  special  plea  of  contributory  negligence,  on  liis 
part,  in  not  having  his  injuries  properly  treated  by  a  competent  Surgeon  until 
the  injiu^y  was  rendered  more  serious  than  it  otherwise  would  have  been. 

The  Court  of  Ci\dl  Appeals  of  Texas  sustained  the  main  chai'ge  to  the  jury, 
which  was  as  follows:  "If  you  should  find  that  the  plaintiff  was  injured  by 
negligence  on  the  defendant's  part  so  as  to  entitle  him  to  recover,  but  you 
should  further  find  that  the  plaintiff  was  guilty  of  negligence,  in  delaying  calling 
a  physician  and  having  his  injiu"ies  treated,'  and  that  such  negligence  on  liis 
part  aggravated  his  sufferings,  and  increased  his  injuries  and  the  damages  there- 
from, you  cannot,  in  such  case,  allow  anything  for  such  increase  of  his  injuries 
or  damages,  but  you  can  allow  him  for  such  damages  as  you  find  would  have 
been  sustained  by  him  for  his  injuries,  had  he  not  been  guilty  of  negligence 
in  failing  to  obtain  medical  treatment  for  himself."  The  following  special 
charge  given  the  jury  was  also  approved:  "The  law  requires  from  one  who 
receives  an  accident  or  injury  to  use  the  same  degree  of  care  and  caution  wliich 
a  man  of  ordinary  care  and  caution  would  use  to  lessen  the  effects  of  the  acci- 
dent, and  make  as  light  as  practicable  the  injury." 

VII.  The  Recognized  Legal  Requirements  of  the  Surgeon. — Recog- 
nized Methods  of  Practice  Must  be  Followed. — In  modern  as  in  ancient 
times  the  Surgeon  is  held  very  strictly  to  the  rule  that  his  practice  must  con- 
form to  established  rules  and  methods.  The  leading  decision  in  this  class 
of  cases,  and  one  which  embodies  correct  surgical  and  legal  principles,  is  as 
follows:  Carpenter  vs.  Blake,  60  Barb.,  488,  523.  "Some  standard  by  which 
to  determine  the  propriety  of  treatment  must  be  adopted;  otherwdse  experi- 
ment will  take  the  place  of  skill,  and  the  reckless  experimentalist  the  place  of 
the  educated,  experienced  practitioner.  If  the  case  is  a  new  one,  the  patient 
must  trust  to  the  skill  and  experience  of  the  surgeon  he  calls;  so  must  he  if 
the  injury  or  the  disease  is  attended  with  injury  to  other  parts,  or  otlier  dis- 
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eases  have  developed  themselves,  for  which  there  is  no  established  mode  of 
treatment.  But,  when  the  case  is  one  as  to  which  a  system  of  treatment  has 
been  followed  for  a  long  time,  there  should  be  no  departure  from  it,  unless 
the  surgeon  who  does  it  is  prepared  to  take  the  risk  of  establishing,  by  his 
success,  the  propriety  and  safety  of  his  experiment.  The  rule  protects  the 
conmiunity  against  reckless  experiments,  while  it  admits  the  adoption  of  new 
remedies  and  m^odes  of  treatment  only  when  their  benefits  have  been  demon- 
strated, or  when,  from  the  necessity  of  the  case,  the  sm-geon  or  physician  must  be 
left  to  the  exercise  of  his  own  skill  and  experience." 

Skill  and  Good  Intentions  no  Bar  to  an  Action. — Jackson  vs.  Burn- 
ham,  20  Col.,  533,  was  an  action  for  alleged  malpractice  in  the  treatment  of 
phimosis  by  the  application  of  a  flaxseed  poultice  by  defendant.  Gangrene 
ensued,  followed  by  destruction  of  the  member.  On  the  trial  it  was  proven 
that  the  flaxseed  poultice  was  not  a  recognized  remedy  in  this  condition  and 
that  the  unfortunate  result  was  due  to  its  use.  Expert  testimony  described  the 
ordinary  and  established  practice  in  such  cases  to  be  incision  of  the  foreskin 
so  as  to  expose  the  glans  and  thus  allow  free  circulation.  The  court  charged 
the  jury  as  follows:  ''If  you  find  from  the  e\'idence  that  this  defendant,  in 
the  treatment  of  the  plaintiff,  omitted  the  ordinary  or  established  mode 
of  treatment,  and  piu'sued  one  that  has  proved  injurious,  it  is  no  consequence 
how  much  skill  he  may  have,  he  has  demonstrated  a  want  of  it  in  the 
treatment  of  the  particular  case,  and  is  liable  in  damages."  The  Supreme 
Court  of  Colorado  sustained  this  ruling  in  the  following  decision.  "It  there- 
fore became  a  pertinent  inquiry  to  be  submitted  to  the  jury  whether  the 
evidence  showed  an  established  mode  of  treatment  in  such  a  case,  and,  if 
so,  whether  defendant  adopted  some  other  mode,  that  proved  injurious;  and,' 
if  he  did,  it  was  immaterial  how  much  skill  he  possessed,  since  his  failure  to 
use  it  constituted  such  negligence  as  would  render  him  liable." 

In  Allen  vs.  Voje,  114  Wise,  1,  s.  c.  89  N.  W.  Rep.,  924,  a  case  of  curetting 
the  uterus  followed  by  tubo-ovarian  abscess  and  removal  of  the  right  ovary 
and  Fallopian  tube,  the  verdict  was  for  plaintiff,  and  damages  w-ere  assessed  at 
S300.  On  appeal  the  Supreme  Court  of  Wisconsin  affirmed  the  judgment  of 
the  lower  court  and  sustained  its  charge  to  the  jury,  viz.,  ''A  departure  from 
approved  methods  in  general  use,  if  it  injures  the  patient,  will  render  him  (the 
Surgeon)  liable,  hov/ever  good  his  intentions  may  have  been." 

In  Paten  vs.  Wiggin,  51  Me.,  594,  the  Supreme  Court  of  Maine  said,  "If 
the  case  is  such  that  no  physician  (Surgeon)  of  ordinary  knowledge  or  skill 
would  doubt  or  hesitate,  and  that  but  one  course  of  treatment  would  by  such 
professional  men  be  suggested,  then  any  other  com^se  of  treatment  might  be 
evidence  of  a  want  of  ordinary  knowledge  or  skill,  or  care  and  attention,  or  exer- 
cise of  his  best  judgment,  and  a  physician  (Surgeon)  might  be  held  liable,  however 
high  his  former  reputation." 

That  Patient  RECEmi:D  Injury  from  the  New  Method  of  Treatment 
Practised  Must  be  Positively  Proven. — In  Winner  vs.  Lathrop,  67  Hun 
(N.  Y.),  511,  where  a  surgeon,  in  connection  with  reducing  a  fracture  of  the 
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patient's  arm,  had  advised  bathing  the  parts  with  a  decoction  of  wormwood 
and  ^dnegar,  which  the  expert  testimony  condemned,  the  Court  found,  in  view 
of  the  evidence,  that  such  apphcation  could  not  have  injm*iously  affected  the 
desu-ed  cure,  and  held  that  such  technical  \iolation  of  the  surgeon's  duty  could 
not  avail  the  plaintiff  where  injury  could  not  be  du'ectly  traced  to  it. 

Liabilities  of  the  Surgeon  who  Adopts  New  ^Methods  of  Trk^tiveent. 
— How  far  this  ruling  of  the  Courts  interferes  with  the  progress  of  the  art  of 
Surgery,  by  rendering  it  dangerous  for  the  Surgeon  to  resort  to  new  remedies 
or  operations,  has  created  much  discussion.  In  cases  that  have  been  brought 
to  trial  on  this  charge  the  Courts  have  been  careful  to  discriminate  between 
gross  and  ob\iously  unscientific  departures  from  the  orchnaiy  and  established 
methods  of  practice,  and  those  new  methods  wliich  in  the  emergency  which 
existed  were  deemed  reasonable  and  necessary.  The  presumption  of  the 
law  is  in  favor  of  the  proper  treatment  b}'  the  Siu'geon. 

In  Pratt  vs.  Davis,  224  111.,  300,  a  case  of  operation  alleged  to  be  without 
consent,  the  Supreme  Court  of  Illinois  held  that  when  unexpected  conditions 
develop  or  are  discovered  in  the  course  of  the  operation,  it  is  the  duty  of  the 
surgeon,  in  dealing  with  these  conditions,  to  act  on  his  own  discretion,  making 
the  highest  use  of  liis  skill  and  ability  to  meet  the  exigencies  which  confront  him, 
and  in  the  nature  of  things  he  must  frequently  do  this  without  consultation  or 
conference  mth  any  one,  except,  perhaps,  other  members  of  his  profession 
who  are  assisting  liim.  Emergencies  arise,  and  when  a  Sm^geon  is  called  it 
is  sometimes  found  that  some  action  must  be  taken  immediately  for  the 
preservation  of  the  life  or  health  of  the  patient,  whei'e  it  is  impracticable  to 
obtain  the  consent  of  the  ailing  or  injiu'ed  one  or  of  any  one  authorized  to 
speak  for  liim.  In  such  event,  the  Surgeon  may  lawfulh',  and  it  is  his  duty  to, 
perform  such  operation  as  good  surgery  demands,  without  such  consent. 

Pil\ctice  Must  be  in  Accordance  with  the  Rules  of  the  School  to 
WHICH  the  Surgeon  Belongs.— The  principles  of  law  governing  the  Comis 
in  determining  the  questions  aiising  in  actions  for  alleged  malpractice  require 
that  the  rules  relating  to  practice  of  the  school  to  which  the  Surgeon  belongs 
receive  due  consideration.  The  law,  in  the  absence  of  a  special  statute,  does 
not  give  exclusive  recognition  to  any  particular  school  or  system  of  medicine, 
and  the  question  whether  or  not  a  practiser  in  his  treatment  of  the  case 
exercised  the  requisite  degree  of  care,  skill,  and  cUligence  is  to  be  tested  by 
the  general  rules  and  principles  of  the  particular  school  of  medicine  which  he 
follows,  not  by  those  of  other  schools.* 

In  Patten  vs.  Wiggin,  51  Me.,  594,  it  does  not  appear  in  the  report  what 
was  the  nature  of  the  injury  or  disease,  but  the  claim  was  malpractice  in  the 
treatment  of  the  patient,  and  such  ignorance,  want  of  skill  and  judgment  on 
the  part  of  the  Surgeon  in  managing  professionally  the  case  under  his  care, 
that  the  patient  was  more  injm'ed  than  benefited  b}'  his  treatment.  The 
following  instructions  to  the  ]ury  b}'  the  trial  Court  were  sustained  by  the 
Supreme  Court  of  Maine:    "If  there  are  distinct  and  differing  schools  of  prac- 

*  ,\m.  and  Eng.  Enc.  of  Law  (2d  ed.),  vol.  22,  p.  801. 
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tice,  as  Allopathic,  or  Old  School,  Homeopathic,  Thompsonian,  Hydropathic, 
or  Water  Cure,  and  a  physician  of  one  of  these  schools  is  called  in,  his  treat- 
ment is  to  be  tested  by  the  general  doctrines  of  his  school,  and  not  by  those 
of  other  schools." 

In  Force  vs.  Gregory,  G3  Conn.,  167,  an  action  for  damages  for  alleged  mal- 
practice in  the  treatment  of  a  disease  of  the  eye,  the  trial  court  charged  the 
jury  that  the  ''defendant's  negligence  or  want  of  skill  in  the  treatment  of  the 
plaintiff's  eye  must  be  determined  by  all  the  e^ddence  in  the  case;  and  if  the 
defendant  adopted  the  treatment  laid  down  by  one  particular  school  of  medicine 
and  the  medical  testimony  offered  by  plaintiff  related  to  treatment  prescribed 
by  a  different  school,  you  will  weigh  the  testimony,  having  regard  to  any  bias 
or  prejudice  that  might  influence  the  testimony  of  those  who  belonged  to  a 
different  school  from  that  of  the  defendant."  The  Supreme  Court  of  Con- 
necticut held  that  the  trial  Court  erred  in  not  instructing  as  the  defendant 
asked,  in  the  words  of  the  charge  in  Patten  vs.  Wiggin,  supra,  \dz.,  that  "If 
there  are  distinct  and  different  schools  of  practice  and  a  physician  of  one  of 
those  schools  is  called  in,  his  treatment  is  to  be  tested  by  the  general  doctrines 
of  his  school,  and  not  by  those  of  other  schools.  The  jury  are  not  to  judge 
by  determining  which  school,  in  their  own  view,  is  the  best." 

A  So-called  School  of  Medicine  Not  to  be  Recognized  if  it  Has  Neither 
Rules  nor  Principles  of  Practice. — It  follows  that  a  School  of  Medicine, 
to  be  entitled  to  recognition  under  the  preceding  rule,  must  have  rules  and 
principles  of  practice  for  the  guidance  of  all  its  members  as  respects  principles, 
diagnosis,  and  remedies,  which  each  member  is  supposed  to  observe  in  any 
given  case.  A  class  of  practitioners  who  have  no  fixed  principles  or  formulated 
rules  for  the  treatment  of  disease  must  be  held  to  the  duty  of  treating  patients 
with  the  ordinary  skill  and  knowledge  of  physicians  in  good  stancUng.* 

Under  this  ruling  suits  for  damages  against  irregular  practitioners  and  pre- 
tenders have  resulted  in  verdicts  of  incompetency  and  gross  malpractice.  Having 
no  standard  of  practice,  and  no  rules  for  their  guidance,  this  class  of  charlatans 
has  very  justly  been  held  to  the  exercise  of  the  same  degree  of  learning,  skill, 
care,  and  diligence  as  is  ordinarily  possessed  by  physicians  and  Surgeons  of 
similar  localities. 

In  Nelson  vs.  Harrington,  72  Wise,  592,  an  action  to  recover  damages  for 
malpractice  in  treating  a  case  of  hip-joint  disease  by  a  clairvoyant  practitioner, 
the  plaintiff  secured  a  verdict  for  substantial  damages,  from  which  the  defendant 
appealed.  The  Supreme  Court  of  Wisconsin  says, .  the  defendant  is  what  is 
known  as  a  "clairvoyant  physician,"  and  held  himself  out,  as  other  physicians 
do,  as  competent  to  treat  disease  of  the  human  system.  He  did  not  belong 
to,  or  practise  in  accordance  with  the  rules  of,  any  existing  school  of  physicians, 
governed  by  formulated  rules  for  treating  diseases  and  injuries,  to  which  rules 
all  practitioners  of  that  school  are  supposed  to  adhere.  The  testimony  shows 
that  his  mode  of  diagnosis  and  treatment  consisted  in  voluntarily  going  into 
a  sort  of  trance  condition,  and  while  in  such  condition  to  give  a  diagnosis  of 
*Am.  and  Eng.  Ency.  of  Law  (2d  ed.),  vol.  22,  p.  801. 
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the  case,  and  prescribe  for  the  aihnent  of  the  patient  thus  disclosed.  He  made 
no  personal  examination,  applied  no  tests  to  discover  the  malady,  and  resorted 
to  no  other  source  of  information  as  to  the  past  or  present  condition  of  the 
plaintiff.  Indeed,  he  did  not  profess  to  have  been  educated  in  the  science  of 
medicine.  He  trusted  implicitly  to  the  accuracy  of  his  diagnosis  thus  made 
and  of  liis  prescriptions  thus  given. 

The  defendant  does  not  allege,  nor  was  any  evidence  given  or  offered  to 
show,  that  clairvoyant  physicians,  as  a  class,  treat  disease  upon  such  principles, 
or  that  rules  have  been  formulated  which  each  practitioner  is  supposed  to  follow 
in  the  treatment  of  disease,  as  is  the  case  with  schools  or  systems  of  medicine 
such  as  the  Allopathic  or  Homoeopathic.  The  proposition  that  one  holding 
himself  out  as  a  medical  practitioner  and  as  competent  to  treat  human  maladies, 
who  accepts  a  person  as  a  patient,  and  treats  him  for  disease,  may,  because  he 
resorts  to  some  peculiar  method  of  determining  the  nature  of  the  disease  and 
the  remedy  therefor,  be  exonerated  from  all  liability  for  unskilfulness  on  his 
part,  no  matter  how  serious  the  consequences  may  be,  cannot  be  entertained. 
It  follows  that  the  trial  court  properly  refused  to  give  an  instruction  to  the 
juiy,  proposed  on  behalf  of  the  defendant,  in  these  words:  "If  the  defendant 
was  a  clairvoyant  physician,  and  professed  and  held  himself  out  to  be  such, 
and  the  plaintiff  and  liis  parents  knew  it,  and  at  the  time  he  was  called  to  treat 
the  plaintiff  both  parties  understood  and  expected  that  he  would  treat  him 
according  to  the  approved  practice  of  clairvoyant  physicians,  and  that  he  did 
so  treat  him,  and  in  strict  accordance  with  the  clairvoyant  system  of  practice, 
and  with  the  ordinary  skill  and  knowledge  of  that  system,  then  the  plaintiff 
cannot  recover,  and  your  vercUct  must  be  for  the  defendant."  Instead  of  the 
words,  "with  the  ordinary  sldll  and  knowledge  of  that  system,"  employed 
therein,  it  should  have  read,  "with  the  ordinary  skill  and  knowledge  of 
physicians  in  good  standing  practising  in  that  vicinity." 

Standard  of  Practice  in  Locality  Must  be  Considered. — In  determining 
whether  a  Surgeon  brought  to  the  treatment  of  a  case  "reasonable  ".  and  "ordi- 
nary "  learning  and  skill,  Ms  opportunities  in  the  locality  where  he  resides  and 
practises  must  be  considered.  It  is  well  stated  that  "it  would  be  manifestly 
unfair  to  expect  and  require  of  a  physician  practising  in  a  small  country  town, 
with  no  opportunities  for  experience  in  surgical  cases  save  that  usually  had  by 
country  physicians,  to  have  the  same  amount  of  knowledge  and  skill  in  matters 
of  siu-gery  as  those  physicians  in  the  great  cities,  whose  practice  is  more  extended 
in  its  scope,  and  who  have  the  opportunity'  of  attending  lectures  and  clinics, 
and  of  witnessing  and  taking  part  in  operations  requiring  a  high  degree  of  skill 
and  learning."  *  The  following  cases  illustrate  the  rulings  of  the  Courts. 
:  In  Small  vs.  Howard,  128  Mass.,  131,  an  action  in  tort  against  a  Sm-geonfor 
malpractice  in  dressing  and  caring  for  a  wound  of  the  wrist,  it  appeared  that  the 
patient's  wrist  had  been  cut  through  to  the  bone,  severing  all  the  arteries  and 
tfe'ndons.  Defendant,  who  had  attended  the  case,  was  a  physician  practising  in 
a  country  town  of  about  twenty-five  hundred  inhabitants,  and  had  no  experience 

*  The  Law  anrl  the  Doctor,  vol.  i.,  p.  9. 
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in  surgery  beyond  that  usually  hatl  by  country  sm-geons.  Among  the  instruc- 
tions which  the  trial  judge  gave  to  the  jmy  was  the  following  relating  to  locality: 
"The  defendant,  undertaking  to  practise  as  a  physician  and  surgeon  in  a  town 
of  a  comparatively  small  population,  was  bound  to  possess  that  skill  only  which 
physicians  and  sui'geons  of  ordinary  ability  and  skill,  practising  in  similar 
localities,  with  opportunities  for  no  larger  experience,  ordinarily  possess;  and 
he  was  not  bound  to  possess  that  high  degree  of  art  and  skill  possessed  by  eminent 
surgeons  practising  in  large  cities  and  making  a  specialty  of  the  practice  of 
surgery."  The  Supreme  Judicial  Court  of  Massachusetts  sustained  this  de- 
cision of  the  trial  court,  remarking,  "  It  is  a  matter  of  common  knowledge  that  a 
physician  in  a  small  country  village  does  not  usually  make  a  specialty  of  surgery, 
and,  however  well  informed  he  may  be  in  the  theory  of  all  parts  of  his  profession, 
he  would,  generally  speaking,  be  but  seldom  called  upon  as  a  surgeon  to  perform 
difficult  operations.  He  would  have  few  opportunities  of  observation  and 
practice  in  that  line,  such  as  public  hospitals  or  large  cities  would  afford.  The 
defendant  was  api)lied  to,  being  the  practitioner  in  a  small  village,  and  we  think 
it  was  correct  to  rule  that  "he  was  bound  to  possess  that  skill  only  wliich  ph3^si- 
cians  and  siu-geons  of  ordinary  ability  and  skill,  practising  in  similar  localities, 
with  opportunities  for  no  larger  experience,  ordinaril}'  possess;  and  he  was 
not  bound  to  possess  that  high  degree  of  art  and  skill  possessed  by  eminent 
surgeons  practising  in  large  cities,  and  making  a  specialty  of  Surgery." 

In  Ferrell  vs.  Ellis,  129  Iowa,  614,  s.  c.  lOo  N.  W.  Rep.,  993,  the  trial  court 
instructed  the  jur}'  that:  "The  standard  of  skill  and  learning  required  in  any 
case  is  that  reasonable  degree  of  skill  and  learning  ordinarily  exercised  by  the 
members  of  the  profession  at  the  time  of  the  treatment  in  question,  having 
regard  to  the  advanced  state  of  the  profession  at  the  time."  This,  the  Supreme 
Court  of  Iowa  held,  was  erroneous  in  not  limiting  the  degree  of  skill  and  learnir^g 
to  that  ordinarily  possessed  by  physicians  and  surgeons  practising  in  similar 
localities.  The  presumption  that  prejudice  resulted  was  in  no  way  obviated  by 
the  record,  for  no  other  physician  than  the  defendant,  resident  in  his  village, 
testified,  wliile  several  surgeons,  of  more  or  less  experience  residing  in  much 
larger  towns,  testified.  The  court  decreed  that  for  the  error  pointed  out  a 
judgment  in  favor  of  the  plaintiff  must  be  reversed. 

Distinction  Bet\\t:en  "Particul.\r  Locality"  and  "Similar  Locality" 
AXD  Between  "The  Neighborhood"  and  "the  Saaie  General  Neighbor- 
hood" OR  "The  Same  General  Locality." — It  is  noticeable  that  in  the  pre- 
ceding decision  the  ruling  of  the  trial  coiu't  was  reversed  because  it  did  not 
limit  the  degree  of  learning  and  skill  to  that  ordinarily  possessed  by  physicians 
and  Surgeons  practising  in  similar  localities.  A  distinction  between  ''similar 
localities"  and  "the  particular  locality"  is  made,  and  the  first  form  is  that  gen- 
erally adopted  for  the  following  reason:  "There  might  be  but  a  few  practising 
in  the  given  locality,  all  of  whom  might  be  quacks,  ignorant  pretenders  to  the 
knowledge  not  possessed  by  them,  and  it  would  not  do  to  say  that  because  one 
possessed  and  exercised  as  much  skill  as  the  others,  he  could  not  be  chargeable 
with  the  want  of  reasonable  skill."     Gramm  vs.  Boener,  56  Ind.,  497. 
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The  Supreme  Court  of  Iowa  thus  states  the  rule:  "But  we  are  of  the  opinion 
that  the  correct  rule  is  that  a  physician  and  surgeon,  when  employed  in  liis 
professional  capacit}^,  is  required  to  exercise  that  degree  of  knowledge,  skill, 
and  care  which  physicians  and  surgeons  practising  in  similar  localities  possess." 
Dunbauld  vs.  Thompson,  109  Iowa,  199. 

The  terms  ''The  Neighborhood"  and  "The  same  general  Neighborhood" 
have  been  the  subject  of  judicial  comment.  The  Supreme  Court  of  North  Caro- 
lina held  that  "  Skill  and  knowledge  must  be  such  as  is  ordinarily  possessed  by 
the  average  profession.  It  cannot  be  measiu'ed  simply  by  the  profession  in  the 
neighborhood,  as  this  standard  of  measurement  would  be  entirely  too  variable 
and  uncertain.  "  Neighborhood  "  might  be  constructed  into  a  very  limited  area, 
and  is  generally  so  understood,  and  that  area  might  contain  only  one  or  two 
sufgeons,  and  they  might  be  of  very  inferior  qualifications.  It  would  be  unjust 
both  to  the  profession  and  its  patients  if,  under  such  circumstances,  these  local 
sui'geons  assumed  to  be  the  standard  of  a  learned  profession  and  proved  the 
-Standing  of  each  by  the  ability  of  the  other.  The  words  "the  neighborhood" 
are  essentially  different  from  the  phrases,  "the  same  general  neighborhood," 
or  "the  same  general  locality."  McCracken  vs.  Smathers,  122  N.  C,  799,  s.  c. 
29S.E.  Rep.,354. 

Therefore,  the  standard  is  not  the  learning  and  skill  of  Surgeons  of  a  particular 
locality,  but  that  ordinarily  possessed  by  Surgeons  practising  in  similar  localities, 
or  neighborhoods. 

Regard  Must  be  had  to  the  Advanced  State  of  the  Medical  Sciences. — 
In  judging  the  degree  of  skill  wliich  the  Surgeon  should  bring  to  the  discharge 
of  his  duty,  regard  is  to  be  had  to  the  advanced  state  of  the  medical  sciences 
at  the  time.  Discoveries  in  the  natural  sciences  diu-ing  the  last  half-century 
have  exerted  a  powerful  influence  upon  all  the  learned  professions,  but  especially 
upon  that  of  medicine.  And  of  the  medical  sciences  the  most  important  dis- 
coveries have  been  immediately  applicable  to  remarkable  improvements  in  the 
practice  of  surgery.  The  standard  of  ordinary  skill  in  sui'gery  is  therefore  on 
the  advance,  and  the  patient  is  entitled  to  the  benefits  of  these  improvements. 
McCandless  vs.  McWha,  22  Penn.  St.,  261. 

Surgical  Treatise  did  not  Represent  the  Advanced  State  of  Medical 
Science. — In  Peck  vs.  Hutcliinson,  88  Iowa,  320,  s.  c.  55  N.W.  Rep.,  511,  an  action 
for  damages  arising  from  alleged  malpractice,  one  charge  was  that  the  Surgeon 
''negligently  and  unskilfully  undertook  a  painful  operation  on  said  eye  without 
first  giving  the  proper  drug  to  render  the  patient  insensible  to  pain."  One  of 
the  errors  assigned  on  appeal  relates  to  this  charge  and  the  following  is  the  opinion 
of  the  Supreme  Court  of  Iowa:  "Against  the  objection  of  the  defendant,  plaintiff 
was  permitted  to  read  to  the  jury  from  Wells'  'Treatise  on  the  Eye  '  what  the 
writer  says  as  to  the  operation  of  'iridectomy.'  Tliis  evidence  was  objected 
to  as  incompetent,  immaterial,  and  because  the  work  was  an  old  edition.  The 
l>ook  was  published  in  1880,  and  states  that  chloroform  should  always  be  admin- 
istered. It  does  not  recognize  local  anaesthetic  treatment;  in  fact,  says  nothing 
aliout  it.     The  operation  was  performed  in  1886,  and  it  is  claimed  that  after 
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1880,  and  prior  to  1886,  great  changes  had  occurred  in  optical  surgery;  that, 
during  that  time,  cocaine,  a  local  anaesthetic,  was  discovered,  and  came  into 
use,  thus  superseding  the  use  of  general  antesthetics  in  such  cases.  Tliis  may 
be  conceded.  The  evidence,  we  think,  preponderates  largely  in  favor  of  the 
claim  that  in  such  cases  the  modern  and  better  practice  is  to  use  local  ansesthetics. 
Now  that  fact  was  fully  shown  to  the  jury,  and  from  the  evidence  it  appeared 
that  the  Wells  book  antedated  the  time  when  local  anaesthetics  first  began  to 
be  used  in  this  country." 

Liability  for  Improper  Operations. — If  a  surgeon  is  consulted  in  regard 
to  the  propriety  or  necessity  of  a  given  operation  it  is  his  duty,  in  the  exercise  of 
his  required  learning,  skill  and  care,  and  his  obligation  in  all  cases  to  use  his  best 
judgment,  to  carefully  discriminate  as  to  the  application  of  the  proposed  opera- 
tion to  the  individual  case.  If,  in  liis  opinion,  the  operation  would  be  in- 
judicious, it  is  his  duty  to  advise  against  it,  and  he  would  be  liable  if  he  failed 
to  do  so.  If,  however,  the  patient  is  of  mature  years  and  responsible  for  his 
acts,  and  insists  upon  having  the  operation  performed  after  being  fully  informed 
as  to  its  natm'e,  whether  unnecessar}^,  or  dangerous,  or  improper,  the  surgeon 
would  be  justified  in  performing  it.*    Gramm  vs.  Boener,  56  Ind.,  497. 

Vm.  Consent  to  Surgical  Operations. — General  Reivl^rks  upon  the 
Subject. — ^A  sui'gical  operation,  however  trivial,  is  always  a  new  feature 
in  the  treatment  of  the  case  and  may  involve  the  most  serious  consequences, 
not  only  as  it  affects  the  immediate  condition  of  the  patient,  but  as  it  may 
have  an  influence  upon  his  or  her  future.  An  anaesthetic  administered  for  the 
purpose  of  puncturing  an  abscess  may  prove  fatal,  and  the  removal  of  organs, 
such  as  the  ovaries,  may  destroy  the  most  cherished  hopes  and  anticipations 
of  families.  The  fact  that  the  Sm'geon  can  never  foretell  the  complications 
which  may  arise  in  the  progress  of  an  operation,  nor  the  limitations  of  disease, 
renders  it  imperative  for  his  own  protection  from  censure  that  he  should  obtain 
the  full  and  specific  consent  of  the  patient,  or  other  person  who  may  be  responsible 
for  liis  care,  before  undertaking  the  operation.  A  review  of  the  cases  brought 
into  court  for  alleged  malpractice  shows  that  \\hcre  specific  consent  is  not 
obtained  prior  to  the  operation,  authorizing  the  Surgeon  to  use  liis  discretion 
in  the  treatment  of  unforeseen  complications  and  conditions  which  may  be  met 
in  the  progress  of  the  operation,  the  position  of  the  operator  may  become  exceed- 
mgly  embarrassing.     Consent  may  be  express  or  implied. 

The  Express  Consent. — The  express  consent  may  be  written  or  verbal, 
and  in  the  latter  form  it  may  be  made  in  the  presence  of  the  parties  only,  or  it 
may  be  witnessed  by  a  third  party.  The  written  form  is  the  more  reliable  as 
the  terms  are  specifically  stated  and  there  can  be  no  mistake  as  to  their  meaning. 
The  express  verbal  consent,  whether  made  only  by  the  parties  present  or  in  the 
presence  of  witnesses,  is  liable  to  the  misunderstandings  so  common  when 
testimony  is  based  on  the  memory  of  the  parties  in  interest.  It  is  for  this 
reason  that  the  written  express  contract  should  be  preferred. 

In  performing  an  operation  under  the  express  contract  the  Surgeon  is  bound 

*  The  Law  and  the  Doctor  vol.  i.,  p.  25. 
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to  follow  strictly  its  terms  and  limitations.  Any  deviation  from  the  contract 
to  meet  unforeseen  emergencies  would  render  the  Surgeon  liable  for  injuries 
resulting  therefrom  to  the  patient.  It  is  probable  that  neither  the  patient  nor 
the  courts  would  hold  him  strictly  to  the  terms  of  the  contract  when  a  departure 
therefrom  was  satisfactorily  proven  to  be  necessary  to  save  the  patient's  life, 
or  even  essential  to  his  future  health.  But  the  Surgeon  should  fully  under- 
stand the  liabilities  which  he  incm's  when  he  departs  from  the  terms  of  the 
consent. 

The  following  cases  illustrate  the  confusion  and  serious  misunderstandings 
which  are  liable  to  occur  when  the  consent  is  verbal. 

Consent  to  Operate  on  Right  Leg,  but  Surgeon  Operates  on  Left 
Leg. — In  Sullivan  vs.  McGraw,  118  Mich.,  39,  an  action  to  recover  damages  for 
the  wrongful  operation  by  a  Surgeon  upon  the  patient — the  claim  was  that 
the  Surgeon  was  employed  to  operate  on  the  right  leg;  that,  after  putting  the 
patient  under  the  influence  of  chloroform,  the  Surgeon  wTongfully  and  carelessly 
operated  upon  the  left  leg,  thereby  causing  the  patient  great  pain  and  suffering. 
This  case  was  tried  before  a  jur3^,  and  the  court  directed  the  verdict  in  favor 
of  the  defendant.    The  plaintiff  brought  error. 

The  material  facts  in  tliis  case  are  as  follows:  The  plaintiff  testified  that 
both  legs  had  troubled  him  for  several  years;  sores  came  out  on  the  sMn 
bone  in  1893  and  were  healed;  the  right  leg  continued  to  be  sore;  in  October, 
1896,  his  right  leg  was  very  sore  and  he  consulted  the  defendant  who  treated 
him,  without  improvement,  for  several  months;  defendant  then  advised  him  to  go 
to  the  hospital  and  he  would  operate  upon  it;  on  May  11th,  1897,  he  went  to  the 
hospital,  being  very  lame  and  using  a  pan-  of  crutches,  walking  with  them  and 
using  his  left  leg.  The  next  morning  the  nurse  prepared  him  for  the  operation  by 
sha\dng  liis  right  leg  from  the  knee  down,  as  the  operation  was  to  be  upon  the 
shin  bone ;  nothing  was  done  with  the  left  leg.  The  plaintiff  testified  that  he 
never  told  the  defendant,  or  any  one  else,  that  he  wanted  his  left  leg  operated 
upon ;  that  a  week  before  the  operation  he  showed  defendant  both  legs  so  that  ho 
could  compare  them  and  that  there  had  always  been  an  enlargement  of  the  shin 
of  the  left  leg.  The  nurse  testified  that  he  prepared  plaintiff  for  the  operation ; 
that  he  had  a  swelling  of  both  legs,  and  witness  asked  him  which  leg  was  to  be 
operated  upon  and  he  said  the  right  leg,  so  he  prepared  that.  A  brother  of  the 
plaintiff  testified  that  he  was  present  at  the  operation  and  that  when  plaintiff 
was  placed  on  the  operating  table  both  legs  were  exposed  to  the  defendant  who 
said,  "See  here!  you  fellows  have  made  a  mistake;  you  have  prepared  the  wrong 
leg  for  operation."  The  defendant  asked  him  wliich  leg  he  wanted  operated 
upon  and  the  brother  replied  that  he  was  confused  and  did  not  know,  but  he 
would  telephone  his  folks  so  as  to  be  sm*e;  the  defendant  consented  to  wait, 
but  the  father  came  meantime  and  said  it  was  the  left  leg.  The  father  of  the 
plaintiff  testified  that  he  arrived  at  the  hospital  after  plaintiff  had  been  put  upon 
the  operating  table;  that  they  showed  him  both  legs,  and  defendant  said,  point- 
ing to  the  right  leg,  "Is  that  the  right  leg?  "  "No,"  I  said,  "the  other  leg.  I 
had  my  mind  on  that  leg  all  of  the  time." 
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The  court,  at  the  request  of  counsel  for  defendant,  dii-ected  the  verdict  in 
favor  of  defendant.  The  Trial  Coui't  stated  to  the  jury,  "It  seems  to  me  that 
this  case  turns  upon  the  question  of  whether  or  not  the  doctor  was  negligent 
in  operating  upon  the  left  leg,  instead  of  upon  the  right  leg.  If  I  should  leave 
this  to  you,  I  would  have  to  say  to  you,  if  the  doctor  made  these  inquiries,  and 
was  told  by  the  father  that  that  was  the  leg  to  operate  upon,  that  would  justify 
liim.  Now,  there  is  no  doubt  that  he  did;  there  is  nothing  to  leave  to  you  on 
the  question  of  negligence,  it  seems  to  me.  It  is  earnestly  insisted  upon  the 
part  of  plaintiff  that  tliis  case  does  not  depend  upon  the  doctor's  negligence, 
but  does  depend  upon  the  want  of  consent  or  absence  of  consent  upon  the  part 
of  the  plaintiff.  I  do  not  so  understand  the  lav/.  Of  course,  if  there  had  been 
no  consent  at  all  to  any  operation,  it  would  have  been  clearly  trespass  to  have 
touched  the  plaintiff's  pcjson.  The  plaintiff  had  gone  there  for  the  purpose 
of  having  an  operation  performed  upon  him.  To  touch  his  person  was  not 
technically  a  trespass;  but  in  this  case  a  mistake  was  made  in  the  choice  of 
legs  to  be  operated  upon.  The  liability,  in  making  that  mistake,  must 
depend  upon  whether  or  not  the  doctor  was  negligent;  and,  as  I  say,  there 
was  nothing  in  this  case  which  would  waiTant  you  in  finding  a  verdict  on 
that  theory." 

The  Supreme  Court  of  Michigan  said,  ''There  is  no  claim  in  the  present  case 
that  the  doctor  did  not  have  the  skill  and  knowledge  necessary  for  the  operation. 
The  declaration  avers  negligence  on  the  part  of  the  defendant  in  operating 
on  the  left  instead  of  the  right  leg.  We  think  the  court  below  was  not  in  error 
in  saying  that  the  only  question  in  the  case  for  determination  was  whether  or 
not  the  defendant  was  negligent  in  operating  on  the  wTong  leg.  We  cannot, 
however,  agree  with  the  coiu't  below  that  there  was  no  e\idence  tending  to 
establish  that  fact.  Plaintiff  had  put  himself  under  the  cai'e  of  the  defendant, 
and,  as  he  says,  for  the  purpose  of  an  operation  on  the  right  leg.  According 
to  the  plaintiff's  statement,  the  doctor  knew  which  leg  was  to  be  operated  upon. 
The  right  leg  was  prepared  by  the  nurse  under  the  defendant's  direction." 
After  reciting  further  facts  the  court  decided  that  the  case  should  have  been 
submitted  to  the  jury  for  their  determination,  whether  the  defendant  exercised 
that  degree  of  care  which,  under  the  circumstances,  he  was  bound  to  exercise 
and  the  judgment  was  reversed  and  a  new  trial  granted. 

Removal  of  both  Ovaries  with  Consent  to  Remo^t:  but  One. — In  Beatty 
vs.  Cullingworth,  Q.  B.  Div.,  an  English  case,  the  judge  instructed  the  jury  that 
the  plaintiff  had  tacitly  consented  to  the  operation,  whereupon  the  jury  gave 
a  verdict  for  the  defendant.  The  facts  in  e\ddence  were  that  an  unmarried 
woman  who  was  engaged  to  be  married  when  about  to  be  operated  upon,  told 
the  Surgeon  that  if  he  found  both  ovaries  diseased  he  must  remove  neither, 
to  which  the  Surgeon  replied, "  You  must  leave  that  to  me."  Tliis  reply  the  patient 
denied  hearing.  Both  ovaries  were  diseased  and  were  removed.  Upon  learning 
that  both  ovaries  had  been  removed  the  patient  broke  her  engagement  and 
brought  an  action  for  damages.  Upon  the  trial  of  the  case  the  judge  instructed 
the  jury  that  the  Surgeon  had  the  patient's  tacit  consent  to  perform  the  operation, 
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whereupon  they  rendered  a  verdict  for  the  defendant.  A  Law  Journal  (44 
Cent.  L.  J.,  153)  commenting  on  tliis  decision  remarked:  "The  action  of  the 
court  in  this  case  has  met  with  very  general  criticism  upon  the  ground  that  the 
facts,  involving  a  direct  prohibition,  would  seem  to  exclude  the  possibility 
of  impl}dng  consent.  As  a  contemporary  says,  it  is  one  thing  for  a  Surgeon 
to  refuse  to  operate  unless  unlimited  discretion  is  confided  to  him,  and  quite 
another  thing  to  deliberately  disobey  instructions.  Undoubtedly  the  defend- 
ant's wisest  course  would  have  been  to  refuse  to  operate  unless  the  scope  of  his 
authority  was  agreed  upon  in  advance." 

Consent  to  Operation  on  Right  Eae,  but  Surgeon  Operated  on  the 
Left  Ear. — In  Mohr  vs.  Williams,  95  Minn.,  261,  the  plaintiff,  a  young 
woman,  complained  that  the  defendant,  a  surgeon,  had  been  employed  by  her 
to  perform  an  operation  upon  her  right  ear;  but  that  after  she  was  etherized 
he  had  operated  upon  the  left  ear,  although  she  had  never  given  her  consent  that 
any  operation  should  be  performed  upon  that  organ.  The  defence  appears 
to  have  been  that  although  the  original  intention  of  the  surgeon  was  to  oj^erate 
upon  the  right  ear  he  discovered,  upon  the  fuller  examination  wliich  he  was 
enabled  to  make  when  the  patient  was  put  under  ether,  that  the  left  ear  was  the 
more  seriously  diseased  of  the  two,  and  that  he  operated  upon  the  left  ear  upon 
the  understanding  that  the  patient,  by  placing  herself  in  his  hands,  had  tacitly 
consented  that  he  might  do  so  if  he  deemed  it  advisable  in  the  exercise  of  his 
best  judgment.  The  judge  who  presided  at  the  trial  held  that  no  such  consent 
could  be  implied  from  the  cu'ciunstances  of  the  case,  and  that  the  defendant 
was  at  all  events  liable  for  a  technical  assault.  The  jury  gave  the  plaintiff  a 
verdict  for  more  than  $14,000.     This  judgment  was  reversed. 

On  a  re-trial  of  the  case  (Mohr  vs.  Williams,  98  Minn.,  494;  108  N.  W.  Rep., 
818)  the  plaintiff  again  recovered  a  verdict,  but  this  time  for  §3,500.  The 
trial  court  granted  the  defendant's  motion  for  judgment  notwithstanding  the 
verdict  for  the  plaintiff,  and  from  that  order  the  plaintiff  again  appealed. 

The  Supreme  Court  of  ^Minnesota,  in  reviewing  the  evidence  brought  out 
on  the  second  trial,  said  in  substance:  The  defendant  does  not  question  the 
propositions  of  law  determined  upon  the  last  appeal,  but  insists  that  the  e^^dence 
on  the  second  trial,  disclosed  a  condition  of  the  left  ear  that  demonstrated  that 
the  surgeon  was  justified  in  operating  upon  it  as  the  only  tiling  to  do  to  relieve 
the  plaintiff  from  a  critical  situation.  But  the  Supreme  Court  was  still  of  the 
opinion  that  the  evidence  did  not  conclusively  establish  the  fact  that  the  left 
ear  was  in  such  a  serious  concUtion  as  to  call  for  an  immediate  operation.  If 
the  plaintiff  placed  herself  in  the  general  charge  of  the  defendant,  why  did  he 
not  make  an  examination  of  the  left  ear  as  well  as  of  the  right  ear?  The  defend- 
ant testified  that  he  found  an  obstruction  in  the  left  ear  when  he  examined  her 
some  three  weeks  before  the  operation.  If  the  critical  condition  discovered  at 
the  time  of  the  operation  was  such  as  to  be  reasonably  anticipated  from  this 
obstruction,  the  delay  of  tliree  weeks  mthout  giving  it  attention  or  treatment 
was  suggestive  of  inattention  and  negligence.  The  judgment  was  therefore 
reversed  and  the  case  remanded  for  a  new  trial. 
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The  Implied  Consent. — Actions  for  malpractice  in  conducting  surgical 
procedures  without  the  consent  of  the  patient  occur  for  the  most  part  under  the 
implied  consent.  The  prevaihng  opinion  among  Surgeons  is  that  the  fact  of 
being  emploj^ed  by  a  patient  is  an  implied  consent  on  his  part  that  the  siu-geon 
shall  have  full  control  of  the  treatment,  including  an  operation,  subject  only 
to  the  general  obligation  that  the  Surgeon  exercise  reasonable  and  ordinary 
learning  and  skill,  and  his  best  judgment,  and  applies  that  learning  and  skill 
with  proper  care  and  cUligenco.  It  is  apparent  from  a  review  of  the  decisions 
in  actions  invohing  these  points  that  the  Com'ts  very  critically  consider  all 
of  the  circumstances  in  each  case  and  finally  leave  to  the  jury  to  determine 
the  question  of  consent.  The  question  to  be  decided  in  these  cases  when  brought 
into  court  is  as  to  whether,  under  the  conditions  which  exist  in  each  individual 
case,  an  implied  consent  was  given.  This  is  a  question  for  the  jiu-y.  The 
reported  cases  show  that  doubts  and  difficulties  arise  chiefly  when  the  consent 
is  verbal  or  implied  and  thus  emphasis  is  given  to  the  value  of  the  -^Titten  con- 
tract which  has  been  advocated. 

Patient's  Consent  Presumed  from  Circumstances. — In  McClallen  vs. 
Adams,  19  Pick.,  Mass.  333,  a  woman  suffering  from  disease  of  the  breast  was 
placed  by  her  husband  under  the  care  of  a  Sm-geon  living  at  a  distance.  After 
ten  weeks  the  Siu'geon  operated  by  removing  her  breast  and  she  died  at  the  end 
of  one  week.  The  husband  refused  to  pay  the  charge  for  the  amputation  of  the 
breast  ($30),  as  it  was  claimed  that  the  service  was  not  performed  at  the  request 
of  the  husband,  and  the  sm-geon  conomenced  a  suit  for  the  recovery  of  his  fee. 
The  counsel  for  the  plaintiff  requested  the  trial  judge  to  instruct  the  jm'y,  "That 
as  the  defendant  put  liis  wife  under  the  care  of  the  plaintiff  as  a  surgeon,  he 
impliedly  requested  him  to  do  for  her  what  he  should  think  necessary  and  proper, 
and  as  his  wife  must  have  assented  to  the  operation,  her  assent  must  have  been 
the  assent  of  her  husband,  and  therefore  the  defendant  was  liable  to  pay  for 
this  service."  The  judge  refused  to  give  this  instruction,  but  instructed  the 
jury  as  follows:  "That  as  it  did  not  appear  that  the  wife  had  a  cancer  or  can- 
cerous humor  when  the  defendant  put  her  under  the  care  of  the  plaintiff,  the 
plaintiff  was  not  authorized  to  perform  the  operation,  so  as  to  charge  the  defend- 
ant with  payment,  without  proving  to  the  reasonable  satisfaction  of  the  jmy, 
that  the  operation  was  necessary  and  proper  under  the  circumstances;  and  pro- 
viding further  that,  before  he  performed  the  operation,  he  gave  notice  to  the 
defendant,  or  that  it  would  have  been  dangerous  to  the  wife  to  wait,  before 
he  performed  the  operation,  till  notice  could  be  given  to  the  defendant;  and 
as  no  evidence  of  this  kind  was  given  or  offered,  the  jury  would  not  be 
authorized  to  allow  tliis  item."  The  jury  found  for  the  plaintiff,  but  did  not 
include  the  fee  for  amputation  of  the  breast. 

On  appeal  the  Supreme  Judicial  Court  of  Massachusetts  gave  the  following 
decision:  "The  court  are  of  the  opinion,  upon  the  facts  appearing  by  the  bill 
of  exceptions,  that  the  defendant,  by  placing  his  wiie  under  the  care  of  the 
plaintiff,  whom  he  knew,  at  a  distance  from  his  own  residence,  for  medical  and 
surgical  treatment  for  a  dangerous  disease,  impliedly  requested  him  to  do  all 
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acts,  and  adopt  such  course  of  treatment  and  operation,  as  in  liis  judgment 
would  be  most  likely  to  effect  her  ultimate  cure  and  recover)^,  with  the  assent 
of  the  wife,  and  therefore  that  the  operation  in  question  was  within  the  scope 
of  the  authority  given  him.  They  are  also  of  the  opinion,  that  the  assent  of 
the  wife,  to  the  operation,  was  to  be  presumed  from  the  circumstances. 
Although  it  might  have  been  an  act  of  prudence  in  the  plaintiff  to  give  the 
defendant  notice  of  the  situation  of  the  wife,  and  of  his  intention  to  perform 
a  dangerous  operation,  yet  w^e  think  he  might  safely  trust  to  the  judgment  of 
the  wife,  to  give  her  husband  notice  from  time  to  time  of  her  situation  and 
intentions,  and  that  it  was  not  necessary,  in  point  of  law,  for  the  plaintiff  to 
give  such  notice,  or  have  any  new  request,  in  order  to  enable  him  to  recover 
a  reasonable  compensation  for  his  services."  The  verdict  was  set  aside  and  a 
new  trial  ordered. 

Submission  of  a  Case  for  Judgment  and  Action  is  an  Implied  Consent. — 
An  interesting  phase  of  the  implied  consent  from  chcumstances  occurred  in  a 
case  of  alleged  malpractice  before  the  Appellate  Division  of  the  Supreme  Court 
of  New  York,  Second  Depai'tment,  in  Brooklyn,  New  York.  Wood  vs.  Wyeth, 
81  N.  Y.  Supp.,  1148.  The  plaintiff  was  the  mother  of  a  boy  who  had  died 
under  chloroform  while  submitting  to  an  operation  in  a  charity  hospital.  The 
mother  contended  that  the  boy  was  sent  to  the  hospital  to  be  examined  and 
not  for  surgical  treatment,  and  that  the  operation  w-hich  was  subsequently 
undertaken,  and  which  resulted  in  his  death,  was  performed  without  her  consent 
or  the  consent  of  the  maid  whom  she  sent  to  the  hospital  with  the  lad.  It 
did  not  appear,  however,  that  the  maid  informed  the  sm'geons  at  the  hospital 
of  any  limitation  upon  her  authority.  She  merely  submitted  the  boy  for  their 
examination  and,  as  they  supposed,  for  treatment.  Having  ascertained  that 
the  boy  w^as  suffering  from  blood  poisoning  and  that  a  simple  operation  w^as 
necessary  for  his  relief,  the  surgeons  proceeded  to  perform  the  operation  with 
the  result  that  theu*  patient  died  from  the  effects  of  the  anaesthetic.  The 
contention  of  the  plaintiff's  counsel  was  that  the  siu"geons  ought  to  have  informed 
the  maid  of  their  intention  to  perform  the  operation.  The  majority  of  the 
coiu*t  voted  for  a  reversal  of  the  judgment  and  order  dismissing  the  complaint, 
upon  the  ground  that  a  technical  error  had  been  committed  by  the  trial  court 
in  so  doing,  but  the  presiding  justice  and  one  other  justice  were  in  favor  of 
affirming  the  judgment,  and  united  in  the  following  opinion: — "Under  the 
facts  here  disclosed  the  defendants  had  a  right  to  assume  that  the  boy  was 
there  for  treatment;  that  his  case  w^as  submitted  for  judgment  and  action, 
and  it  W'Ould  be  contrai'y  to  law  to  hold  that  the  fact  that  they  did  not  disclose 
their  intention  of  operating  upon  the  boy,  if  this  w^as  a  fact,  to  Agnes  Evans,  the 
maid  w^ho  accompanied  him,  W'ho  does  not  appear  to  have  suggested  any  limita- 
tion upon  th(ir  right  to  treat  the  patient  under  their  employment  as  alleged  in 
the  complaint,  rendered  them  liable  in  an  action  of  this  character.  We  find  no 
authority  holding  a  contrary  doctrine,  and  it  would  be  holding  the  employees 
of  a  charitable  hospital  to  a  high  degree  of  responsibility  to  say  that  they  must 
notify  the  guardians  of  every  patient  brought  to  them  for  treatment  before  they 
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can  perform  the  simplest  of  sm'gical  operations,  under  pain  of  being  called  upon 
to  pay  damages  in  the  event  of  unexpected  fatalities." 

Removal  of  Uterus — Consent  Alleged  and  Denied. — In  Pratt  vs.  Davis, 
118  111.  App.,  161;  Aff'd  224  111.,  300,  an  important  case  arising  in  IlHnois,  the 
question  of  consent  is  very  fully  discussed.  The  trial  was  had  before  the  court 
without  a  jury  and  resulted  in  a  substantial  award  of  damages  to  the  plaintiff. 
The  defendant  appealed  and  the  following  statement  of  facts  is  taken  from  the 
report  of  the  case  in  the  Supreme  Court  of  Illinois. 

The  plaintiff,  a  married  woman  about  forty  years  of  age,  entered  the  sanita- 
rium of  the  defendant  for  treatment  of  epilepsy  with  which  she  had  been  afflicted 
for  a  period  of  fifteen  years.  But  she  had  been  able  to  perform  her  domestic 
duties,  and  had  borne  three  children  since  she  had  exhibited  s>Tnptoms  of 
epilepsy.  The  seizures  had  been  increasing  in  frequency,  and  following  each  of 
them  she  would  be  very  weak  in  body  and  dazed  and  uncertain  in  mind  for 
several  hours.  The  evidence  of  those  who  knew  her  in  her  daily  life  was  gen- 
erally to  the  effect  that  her  mind,  except  during  the  periods  immediately  fol- 
lowing these  attacks,  was  normal. 

The  defendant  made  an  examination  of  the  peivic  organs,  and  found  the 
uterus  was  contracted  and  lacerated,  and  that  the  lower  portion  of  the  rectum 
was  diseased.  On  May  13th,  1896,  he  operated  for  these  difficulties.  She  re- 
maine.d  several  weeks  in  the  sanitarium  without  improvement  and  then  returned 
home.  On  July  29th,  following,  her  brother-in-law  took  her  again  to  the  sani- 
tarium, at  the  request  of  her  husband,  and  on  the  next  day  the  defendant  per- 
formed a  second  surgical  operation  upon  her,  and  removed  her  ovaries  and  uterus. 
She  remained  at  the  sanitarium  until  August  8th,  and  then  was  removed  to  her 
home.  Neither  operation  was  successful  in  impro^dng  her  health,  but  she  grew 
gradually  worse  mentally,  and  on  August  25th  was  adjudged  insane  and  com- 
mitted to  an  asylum.     She  was  not  a  witness  at  the  trial. 

The  cause  of  action  was  based  on  the  removal  of  the  uterus  at  the  second 
operation;  it  was  not  claimed  that  the  operation  was  unskilfully  performed, 
but  that  it  was  performed  without  the  consent  or  authority  of  the  plaintiff  and 
constituted  a  trespass  to  her  person.  The  declaration  averred  that  the  plaintiff 
had  placed  herself  under  the  care  of  the  defendant  and  that  he,  without  her 
consent  or  the  consent  of  anj^  one  authorized  to  act  for  her,  anaesthetized  her 
and  removed  the  uterus  and  ovaries. 

On  the  part  of  the  defence  there  was  no  pretence  that  the  plaintiff  herself 
consented  to  the  removal  of  the  uterus  as  a  specific  operation.  The  defendant 
testified  that  he  told  her  just  enough  about  her  condition,  and  what  he  proposed 
to  do,  to  get  her  consent  to  the  first  operation,  saying: — "I  worked  her  deliber- 
ately and  systematically,  taking  chances  which  she  did  not  realize  the  full  aspect 
of,  dehberately  and  calmly  deceiving  the  woman;  that  is,  I  did  not  tell  her 
the  whole  truth."  Referring  to  the  patient's  consent  to  the  first  operation 
the  defendant  said: — "She  knew  that  the  womb  was  to  be  operated  on,  and 
she  was  willing  that  should  be  done.  Consent  for  further  work  was  not  ob- 
tained."   The  defendant  also  justified  his  act  by  testifying  that  the  plaintiff  was 
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mentally  so  unsound  as  to  be  incapable  of  consenting  or  of  giving  intelligent 
consideration  to  her  condition,  as  to  which,  however,  the  evidence  was  con- 
flicting. 

The  defence  also  contended  that  the  husband  gave  an  implied  consent  to 
the  second  operation,  which  the  husband  denied.  The  proof  which  the  defend- 
ant gave  that  the  husband  did  authorize  it  was  that  when  the  latter  first  brought 
his  wife  to  the  sanitarium  "Davis  said  he  was  willing  that  I  should  do  anything 
I  thought  necessary,  only  he  made  the  request  that  I  do  as  little  as  possible. 
The  defendant  then  told  Davis,  in  substance,  that  two  operations  might  be 
necessary,"  The  defendant  also  testified  that  while  the  plaintiff  was  at  home 
her  husband  "told  me  she  was  no  better.  I  told  him  to  bring  her  back  for  the 
finishing  work.  I  did  not  tell  him  what  the  finishing  work  would  be.  I  had 
but  one  comprehensive  talk  with  him.  That  was  at  the  time  he  was  there  with 
the  plaintiff."  It  does  not  appear  that  the  husband  denied  that  these  conver- 
sations were  had  as  related  b}^  the  defendant. 

The  discussion  of  the  question  "What  Constitutes  Consent,"  by  the  Appellate 
CoLU"t,  deserves  special  notice.  In  its  preliminary  remarks  the  Court  says  it 
thinks  both  Courts,  it  and  the  lower  one,  recognize  adequately  the  great  obliga- 
tion to  medicine  and  to  surgical  skill  under  wliich  all  civilized  communities 
lie;  but  that,  weighty  as  they  are,  they  still  do  not  confer  on  the  physician  or 
surgeon  unlimited  power  to  use  his  own  discretion  in  the  surgical  or  medical 
treatment  of  patients  who,  suffering  from  some  bodily  ailment,  come  to  him 
for  advice  and  assistance.  Undoubtedly  an  implied  license  "to  have,"  as  the 
defendant's  argument  plirased  it,  "  the  proper  remedial  means  brought  to  bear," 
often  exists.  The  patient  may,  by  his  whole  course  of  conduct,  without  any 
express  language  giving  consent,  evidently  place  liis  body  at  the  chsposal  of 
the  surgeon  or  physician  whom  he  consults.  And  for  a  soldier  to  go  into  battle 
with  a  knowledge  beforehand  that  surgeons  attached  to  the  army  are  to  have 
charge  of  the  wounded,  might  perhaps  be  considered  an  implied  license  for 
such  operations  as  the  surgeon  afterward,  in  good  faith,  performed.  Perhaps, 
too,  the  various  cases  which  might  be  supposed  of  sudden  and  critical  emer- 
gency, in  which  the  surgeon  would  be  held  justified  in  a  major  or  capital  operation 
without  express  consent  of  the-  patient,  might  be  referred  to  the  same  principle 
of  an  implied  license.  But  the  broad  statem.ent  put  forth  by  the  defendant, 
as  a  correct  proposition  of  law,  that,  "when  a  patient  places  herself  in  the  care 
of  a  surgeon  for  treatment  without  instructions  or  limitations  on  his  authority, 
she  thereby  in  law  consents  that  he  may  perform  such  operation  as,  in  his  best 
judgment,  is  proper  and  essential  to  her  welfare,"  is  not  one  to  which  this  coui't 
can  give  avssent.  It  does  not  hold,  again  to  quote  defendant's  counsel,  that 
there  is  ' '  a  universal  acquiescence  of  lay  and  professional  minds  in  the  principle 
that  the  employment  of  a  physician  or  surgeon  gives  him  implied  license  to  do 
whatever,  in  the  exercise  of  his  judgment,  may  be  necessary."  On  the  contrary, 
under  a  free  government  at  least,  the  free  citizen's  first  and  greatest  right,  which 
underlies  all  others — the  right  to  the  inviolability  of  his  person,  in  other  words, 
the   right  to  himself — is  the  subject  of  universal  acquiesence,  and  this  right 
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necessarily  forbids  a,  Surgeon  or  physician,  however  skilful  or  eminent,  who 
has  been  asked  to  examine,  diagnose,  advise,  and  prescribe  (which  were  at  least 
necessary  first  steps  in  treatment  and  care),  to  violate,  without  permission, 
the  bodily  integrity  of  his  patient  by  a  major  or  capital  operation,  placing 
him  under  an  anaesthetic  for  that  purpose,  and  operating  on  liim  without  his 
consent  or  knowledge. 

Counsel  asserted  that  not  a  case  can  be  found  in  the  English  or  American 
reports  where  a  Surgeon  has  been  held  liable  for  performing  an  operation  without 
the  consent  of  the  patient.  This  is,  perhaps,  true.  This  Court  has  not  been 
able,  in  its  examination,  to  find  such  an  one,  but  it  by  no  means  follows  that 
the  liability  does  not  exist.  It  would  rather  indicate  that,  obedient  to  the 
law  and  the  code  of  professional  ethics  as  well,  sm'geons  have  abstained  from 
actions  from  which  the  liability  would  accrue,  or  at  least  had  not  carried  the 
contention  that  it  does  not  exist  into  the  courts  of  last  resort.  It  was  the 
court's  opinion,  except  in  oases  where  the  consent  of  the  patient  is  expressed 
or  is  implied  by  circumstances  and  occasions  other  than  a  mere  general  retainer 
for  medical  examination  and  treatment,  and  except  also  where  there  is  a  superior 
authority  which  can  legally  and  rightfully  dispose  of  the  person  of  the  patient, 
and  which  gives  consent,  a  Surgeon  has  no  right  to  violate  the  person  of  the 
patient  by  a  serious  major  operation,  or  one  removing  an  important  part  of  the 
body.  That  the  consent  of  the  patient  herself  to  such  an  operation  as  was 
performed  in  this  case  was  necessary,  if  she  was  in  a  free  condition  and  in  such 
mental  health  as  implied  capacity  to  decide,  it  does  not  believe  has  been  denied 
by  any  Court.  And,  in  view  of  the  testimony  of  both  plaintiff  and  defendant, 
the  Court  held  that  the  existence  of  any  consent,  express  or  implied,  on  the  part 
of  the  plaintiff  personally  must  be  eliminated  from  consideration.  The  Court 
was  also  of  the  opinion  that  the  preponderance  of  the  evidence,  with  regard  to 
the  husband's  consent,  was  that  it  was  not  given  for  the  performance  of  the 
second  or  major  operation.  The  judgment  of  the  lower  court  was  therefore 
affirmed. 

The  Supreme  Court  of  Illinois,  on  appeal  from  the  judgment  of  the  Appellate 
Court,  reviewed  the  facts  and  stated  that  it  was  not  claimed  that  the  operation 
was  unskilfully  performed,  but  that  it  was  performed  without  authority  or  con- 
sent of  the  plaintiff  and  constituted  a  trespass  to  her  person. 

The  Court,  after  careful  consideration  of  the  evidence,  was  satisfied  that  it 
did  not  tend  to  show  that  the  husband  had  consented  to  the  second  operation. 
He  testified  that  he  did  not  and  that,  when  he  first  took  his  wife  to  the  sanitarium, 
the  defendant  told  him  the  operation  would  be  a  trifling  one  and  the  defendant, 
while  admitting  that  he  may  have  said  this,  also  testified  to  the  conversations 
with  the  husband  already  detailed.  The  Court  says  these  two  conversations 
are  relied  upon  by  the  defendant  as  the  authority  given  by  the  husband  for  the 
second  operation  and  they  think  it  manifest  that  the  authority  given  by  the 
husband  in  the  conversation  first  above  quoted  was  exhausted  when  the  first 
operation  was  performed  and  the  patient  taken  away. 

Although  the  defendant  stated  that  he  told  the  husband  in  that  conversation 
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that  he  could  not  determine  the  extent  of  the  operation  that  would  be  necessary, 
and  that  the  defendant  gave  him  carte  blanche  to  do  whatever  he  thought  proper, 
it  was  apparent  that  neither  party  then  contemplated  that  the  wife  would  be 
taken  home  after  the  first  operation,  and  return  to  the  sanitarium  later  for  the 
purpose  of  undergoing  a  second  operation.  The  Com-t  thought  it  equally  appar- 
ent from  the  defendant's  testimony  that,  when  the  husband  was  directed  to 
bring  his  wife  to  the  sanitarium  a  second  time  for  treatment,  he  did  not  under- 
stand that  such  an  operation  as  the  removal  of  the  ovaries  and  the  uterus 
was  to  be  performed.  The  mere  fact  that  after  that  conversation  he  had  his 
brother  take  his  wife  to  the  sanitarium  was  not  to  be  regarded  as  tending  to 
show  consent  to  an  operation  of  that  character. 

In  regard  to  the  next  point  raised  by  the  defence  that,  in  the  absence  of 
express  authority  to  remove  the  uterus,  the  law  would  imply  the  necessary  con% 
sent  from  the  fact  that  consent  was,  as  the  defendant  said,  obtained  for  the 
removal  of  the  ovaries,  the  Supreme  Court  held  that  as  there  was  no  evidence 
which  tended  to  show  that  any  permission  was  obtained  for  the  second  operation, 
when  the  ovaries  were  in  fact  removed,  there  was  nothing  to  raise  the  implication 
in  question.  Nor  did  the  court  think  that  consent  was  to  be  implied  from  the 
relation  of  the  parties  under  the  evidence  in  the  case.  The  rulings  of  the  trial 
and  the  appellate  courts  were  left  undisturbed  and  the  judgment  was  affirmed. 

Consent  of  Husband  not  Necessary  if  Wife  is  Competent. — In  State 
exrel.  Janneyi^s.  Housekeeper  _et  al.,  70  Md.,  163,  a  case  in  which  an  operation 
was  performed  upon  a  woman  whose  husband  testified  that  he  supposed  the 
operation  was  to  be  for  the  removal  of  a  tumor  from  her  breast,  and  that  he  told 
the  surgeon  that  if  the  formation  was  a  cancer  he  objected  to  its  removal,  the 
trial  resulted  in  a  verdict  for  the  defendants.  The  evidence  was  such  that  the 
jiu'y  might  infer  that  the  wife  knew  that  the  formation  in  her  breast  was  a  cancer. 

The  Court  of  Appeals  of  Maryland,  commenting  upon  the  evidence  given  and 
the  law  applicable  to  the  facts  shown,  said,  "When  the  doctors  came  to  the  house, 
she  (the  patient)  had  already  prepared  herself  to  undergo  the  operation.  If  she 
consented  to  the  operation,  the  doctors  were  justified  in  performing  it,  if,  after 
consultation,  they  deemed  it  necessary  for  the  preservation  and  prolongation  of 
the  patient's  life.  Sui'ely  the  law  does  not  authorize  the  husband  to  say  to  his 
wife,  'You  shall  die  of  cancer;  you  cannot  be  cured,  and  a  surgical  operation, 
affording  only  temporary  relief,  will  result  in  useless  expense.'  The  husband 
has  no  power  to  withhold  from  his  wife  the  medical  assistance  which  her  case 
might  require."     The  judgment  was  affirmed. 

In  McClallen  vs.  Adams,  19  Pick.,  Mass.  333,  the  Supreme  Judicial  Court  of 
Massachusetts  gave  the  following  decision:  ''The  Court  are  of  the  opinion,  upon 
the  facts  appearing  by  the  bill  of  exceptions,  that  the  defendant  (the  husband 
of  the  patient)  by  placing  his  wife  under  the  care  of  the  plaintiff  (the  Siu*gcon), 
whom  he  knew,  at  a  distance  from  his  ow^n  residence,  for  medical  and  surgical 
treatment,  for  a  dangerous  disease,  impliedly  requested  him  to  do  all  acts,  and 
adopt  such  course  of  treatment  and  operation,  as  in  liis  judgment  would  be 
most  likely  to  effect  her  ultimate  cure  and  recovery,  with  the  assent  of  the  wife, 
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and  therefore  tliat  the  operation  in  question  was  within  the  scope  of  the  authority 
given  him.  They  are  also  of  opinion  that  the  assent  of  the  wife,  to  the  operation, 
was  to  be  presumed  from  the  circumstances." 

Consent  of  Wife  to  Operation  upon  PIusband. — Consent  of  the  wife  to 
an  operation  upon  the  husband  is  probably  not  necessary,  if  the  husband  is  in 
a  condition  to  give  consent,  and  yet  the  Sm-geon  is  more  completely  protected 
by  obtaining  her  consent  if  any  unfavorable  result  attends  the  operation. 

Consent  to  Operation  upon  a  Minor. — In  case  of  an  operation  upon  a 
minor  the  consent  of  the  parent  or  guardian  should  be  obtained,  except  in  an 
emergency  where  the  life  of  the  patient  apparently  depends  upon  immediate 
action.  If  the  minor  has  arrived  at  years  of  discretion  it  will  be  proper  to  obtain 
his  consent. 

IX.  Consent  to  Use  of  Anaesthetics  and  to  Making  Autopsies. — Anes- 
thetics a  New  Feature  in  the  Practice  of  Surgery. — ^The  employment  of 
anaesthetics  for  the  purpose  of  relieving  pain  is  of  comparatively  recent  date 
and  the  accidents  which  have  occurred  during  their  use  have  given  rise  to 
questions  of  liability  of  the  Sm-geon  administering  them.  The  sudden  deaths 
that  sometimes  occm'  before  the  operative  procedure  has  begun,  have  proved 
embarrassing  to  the  Sm-geon,  although  he  may  have  obtained  a  satisfactory 
consent  to  the  manual  part  of  the  operation.  It  is  not  usual,  but  quite  excep- 
tional, that  a  Surgeon  informs  a  patient  of  the  dangers  of  this  initial  stage  of 
the  operation,  and  the  death  comes  as  a  surprise  to  the  friends  who  are  liable 
to  regard  it  as  proof  that  the  accident  was  due  to  negligence,  unskilfulness,  or 
ignorance  on  the  part  of  the  Sm'geon.  The  defence  of  the  Surgeon  to  the  charge 
of  concealing  the  dangers  of  anaesthetics  is  that  1,  these  deaths  are  so  rare  as 
to  be  unworthy  of  notice  among  the  dangers  of  the  operation,  and  2,  ex- 
perience proves  that  anaesthesia  is  more  readil}^  effected  when  the  mind  of 
the  patient  is  undistm-bed  by  fear  or  apprehension.  He,  therefore,  avoids 
exciting  the  fears  of  the  patient  by  every  possible  means  and  endeavors  to 
create  a  feeling  of  hopefulness  and  security. 

Death  of  an  Inebriate  from  Chix)roform. — Consent  not  Given. — 
Malpractice  Alleged. — In  a  case  of  death  during  the  administration  of  chloro- 
form in  France,  the  trial  court  held  that  the  Surgeon's  technique  was  faultless, 
but  that  he  had  omitted  to  warn  the  patient  and  his  family  of  the  dangers  of 
chloroform  anaesthesia  in  general,  and  especially  in  persons  more  or  less  addicted 
to  alcohol  as  was  the  case  of  this  patient.  The  Court  stated  that  as  the  opera- 
tion was  not  undertaken  for  vital  reasons,  but  merely  for  the  reduction  of  a 
dislocated  shoulder,  the  Sm'geon  should  have  explicitly  informed  the  patient 
and  his  family,  and  have  obtained  their  consent  before  undertaking  the  adminis- 
tration of  chloroform  for  an  operation  that  was  not  strictly  necessary.  In 
case  of  vital  necessity  the  Surgeon  has  only  his  science  and  his  conscience  to 
consult,  but  in  the  case  in  question  tliis  does  not  apply. ''' 

The  Court  of  final  appeal  reversed  this  decision.  Referring  to  the  patient's 
alcoholism  and  tendency  to  syncope,  the  judge  stated  that  all  physicians  are 

*  Gaz.  Med.  Beige,  Nov.  9th,  1905. 
VOL.  VIII. — 48 
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unanimous  in  declaring  that  alcoholism  is  not  a  contra-inclication  to  the  use  of 
chloroform;  injiu-ed  workmen  are  frequently  put  under  the  influence  of  cliloro- 
form  in  the  hospitals  of  Paris,  even  when  they  are  drunk  at  the  time,  in  order 
to  undertake  without  delay  some  necessary  operation.  It  is  absurd  to  assert 
that  an-jesthetics  should  be  used  only  when  the  life  of  the  patient  is  in  danger. 
Such  a  limitation  would  deprive  the  wounded  and  persons  suffering  from  serious 
affections,  requiring  surgical  intervention,  of  the  relief  offered  by  anaesthesia. 
Chloroformization  reduces  rather  than  augments  the  dangers  resulting  from 
operations;  the  fretjuently  intolerable  sufferings  occasioned  by  an  operation 
would  certainly  entail  fatal  syncope  oftener  than  would  the  anaesthesia.  The 
court  denied  the  plea  for  damages  on  the  ground,  1,  that  the  chances  of  death 
by  chloroform  are  very  slight  (1  in  2,000) ;  2,  that  the  danger  of  sudden  death 
under  chloroform  seems  to  lie  more  in  the  personal  impressionability  of  the 
patient,  and  that  this  impressionability,  and  hence  the  danger  itself,  would  be 
increased  if  he  were  informed  beforehand  of  all  the  immediate  and  contingent 
perils  to  which  the  anai'sthesia  might  hypothetically  expose  him;  3,  that  it 
is  the  duty  of  the  Sui'geon,  on  the  contrary,  to  reassure  the  patient,  to  inspire 
his  confidence,  and  to  seek  to  dispel  from  his  mind  the  apprehensions  which 
can  only  be  ominous  for  liim. 

Death  from  Chloroform  Administered  without  Consent  of  Parent. 
— Bakker  vs.  Welsh  et  ah,  144  Mich.,  632,  was  an  action  brought  by  a  father,  as 
administrator  of  the  estate  of  his  son,  seventeen  years  old,  who  had  died  on  an 
operating  table  in  a  hospital  while  chloroform  was  being  administered  preparatory 
to  the  removal  of  a  tumor  from  his  ear.  As  the  record  showed  no  want  of  skill 
in  the  operation,  the  principal  point  presented  to  the  court  was :  Were  the  de- 
fendants liable  in  this  action  because  they  engaged  in  this  operation  without 
obtaining  the  consent  of  the  father?  Counsel  for  the  plaintiff  stated  that  they 
were  unable  to  aid  the  court  by  reference  to  any  decisions  in  point,  either  sup- 
porting or  opposing  the  plaintiff's  contention,  though  they  had  devoted  much 
time  and  research  to  the  question.  They  were  content,  therefore,  to  call  the 
attention  of  the  court  to  such  general  reasoning  as  led  them  to  take  the  view 
presented.  The  contention  was  that  it  is  wrong  in  every  sense,  except  in  case 
of  emergency,  for  a  physician  and  siu'geon  to  enter  on  a  dangerous  operation, 
or,  as  in  this  case,  the  administration  of  an  ana'sthetic,  conceded  to  be  always 
accompanied  with  the  danger  that  death  may  result,  without  the  knowledge 
and  consent  of  the  parent  or  guarchan.  On  the  part  of  the  defence  it  was 
contended,  1.  Consent  of  the  father  was  unnecessaiy;  2.  The  lack  of  consent 
was  not  the  cause  of  the  boy's  death,  hence  not  actionable ;  3.  That  if  it  were, 
the  action  does  not  survive  under  the  death  act;  4.  That  the  action,  if  any,  is 
in  the  father,  not  in  the  administrator.  The  trial  judge  directed  a  verdict  in 
favor  of  the  defendants. 

On  a  wTit  of  error  brought  by  plaintiff  the  Supreme  Court  of  Michigan 
said:  "The  record  shows  a  young  fellow  almost  grown  into  manhood,  who  has 
been  for  a  considerable  period  of  time,  while  living  with  his  father,  afflicted  with 
a  tumor.     He  has  attempted,  while  at  home,  to  have  it  removed  by  absorption. 
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It  does  disappear,  but  after  a  time  it  reappears.  He  goes  up  to  a  large  city 
and  with  an  aunt  and  two  sisters,  all  adults,  submits  to  an  examination,  receives 
some  advice,  and  goes  back  to  his  father  with  an  agreement  to  return  later  to 
receive  the  report  of  the  expert  who  is  to  make  the  microscopic  examination. 
He  returns  accordingly,  and  with  at  least  some  of  his  adult  relatives  arranges'to 
have  a  siu'gical  operation  of  a  not  very  dangerous  character  performed.  Prepara- 
tions are  made  for  its  performance.  There  is  nothing  in  the  record  to  indicate 
that,  if  the  consent  of  the  father  had  been  asked,  it  would  not  have  been  freely 
given.  There  is  nothing  in  the  record  to  indicate  to  the  doctors,  before  entering 
upon  the  operation,  that  the  father  did  not  approve  of  his  son's  going  with  his 
aunt  and  adult  sisters,  and  consulting  a  physician  as  to  his  ailment,  and  following 
his  advice.  We  think  it  would  be  altogether  too  harsh  a  rule  to  saj^  that 
under  the  circumstances  disclosed  by  this  record,  in  a  suit  under  the  statute 
declared  upon,  the  defendants  should  be  held  liable  because  they  did  not  obtain 
the  consent  of  the  father  to  the  administration  of  the  anaesthetic."  The  judgment 
was  affirmed. 

Employment  of  Surgeon  Held  an  Implied  Contract  which  Imported 
Consent  under  the  Complaint. — In  Wood  vs.  Wyeth,  supra,  a  boy  was  taken 
to  a  charity  hospital  by  a  maid,  and  on  examination  the  surgeon  decided  that 
an  operation  was  required;  chloroform  was  administered  and  he  died  under 
its  influence.  The  mother  commenced  an  action  and  contended  that  the  boy 
was  sent  to  the  hospital  to  be  examined  and  not  for  surgical  treatment;  that 
the  operation  undertaken  was  without  her  consent  or  that  of  the  maid.  From 
a  judgment  and  order  in  favor  of  the  defendant  obtained  upon  a  second  trial, 
plaintiff  appealed.  The  Appellate  Division  of  the  Supreme  Court  of  the  State 
of  New  York,  94  N.  Y.  Sup.,  360,  affirming  the  judgment  and  order  appealed 
from,  held  as  follows.  "The  express  allegation  in  the  third  subdivision  that  the 
said  Robert  W^ood  employed  the  defendants  as  physicians  and  surgeons  to 
attend  liim  and  cure  him  necessarily  implied  that  a  contract  to  that  effect  had 
been  made,  or  had  arisen  by  operation  of  law,  between  the  parents  of  the  infant 
and  the  doctors;  and  it  imported  also  that  such  parental  consent  had  been  given 
as  was  necessary  to  authorize  the  doctors  to  do  whatever  might  be  proper 
in  the  treatment  of  the  patient  for  the  pui'pose  of  bringing  about  the  desired 
cure.  With  such  an  averment  in  the  complaint,  it  was  not  necessary  for  the 
defendant  to  prove  any  further  consent  to  the  operation  which  was  performed 
in  order  to  justify  a  surgeon  in  performing  that  operation,  provided  only  that 
it  was  proper  and  necessary." 

Consent  Necessary  to  the  Performance  of  an  Autopsy. — ^This  discussion 
of  the  civil  obligations  of  the  Surgeon  in  the  practice  of  American  surgery 
would  not  be  complete  without  referring  to  the  legal  status  of  the  dead  body 
as  regards  the  right  of  the  Sm-geon  to  make  autopsies.  The  law  provides  the 
conditions  under  which  autopsies  may  be  made  to  meet  the  ends  of  justice, 
and  the  officials  by  whom  such  autopsies  may  be  made,  without  the  consent  or 
even  knowledge  of  relatives  or  friends.  Autopsies  made  without  consent,  by 
other  persons  than  such  public  officials,  are  illegal  and  the  persons  who  make 
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them  are  liable  to  actions  for  damages.  In  Fole}^  vs.  Phelps,  1  App.  Div.  (N.  Y.), 
551,  it  was  held  that  "The  right  is  to  the  possession  of  the  corpse  in  the  same 
condition  it  was  in  when  death  supervened,"  and  that  when  this  right  is  violated, 
such  \dolation  furnishes  a  ground  for  a  ci\'il  action  for  damages.  Taylor,  in 
discussing  tliis  subject,  gives  the  following  as  the  order  of  succession  of  the 
relatives  in  whom  this  right  vests,  viz.,  first,  the  husband  or  wife  of  the  deceased; 
second,  if  no  husband  or  wiie  survives,  then  the  cliildren;  third,  if  there  is  no 
husband  or  mfe  and  no  chilch*en.  then,  first,  the  father,  second,  the  mother; 
fourth,  after  them  the  brothers  and  sisters  of  the  deceased;  fifth,  after  them 
the  next  of  kin,  according  to  the  course  of  the  common  law,  to  the  remotest  de- 
gree, according  to  the  descent  of  personal  property.* 

X.  Violation  of  the  Civil  Obligation  by  the  Surgeon  Constitutes  Malprac- 
tice.— Malpractice  Defined. — Malpractice  in  the  practice  of  surgery  is  the  bad 
professional  treatment  of  disease,  or  bodily  injury,  from  reprehensible  ignorance 
or  carelessness,  or  with  criminal  intent.  A  Siu*geon,  offering  his  ser\dces  to  the 
public  as  such  impliedly  contracts  that  he  possesses  and  will  use  in  the  treatment 
of  his  patients  a  reasonable  degree  of  skill  and  learning,  and  that  he  will  exercise 
reasonable  care  and  exert  his  best  judgment  to  bring  about  a  good  result.  A 
failure  to  perform  this  contract  renders  him  liable  for  injiu-ies  caused  to  the 
patient  thereby.  The  standard  by  wliich  the  degree  of  care,  skill,  and  diligence 
required  by  surgeons  is  to  be  determined  is  not  the  highest  order  of  qualification 
obtainable,  but  is  the  care,  skill,  and  diligence  wliich  are  ordinarily  possessed 
by  the  average  of  the  members  of  the  profession  in  good  standing  in  similar 
localities,  regard  being  also  had  to  the  advanced  state  of  medical  science  at  the 
time.  Unless  it  is  so  provided  by  an  express  contract,  the  Surgeon  does  not 
warrant  that  he  will  effect  a  cure,  or  that  he  will  restore  the  patient  to  the  same 
condition  in  which  he  was  before  the  necessity  for  the  treatment  arose,  or  that 
the  result  of  the  treatment  will  be  successful.  The  law,  in  the  absence  of  a  special 
statute,  does  not  give  exclusive  recognition  to  any  particular  school  or  system 
of  medicine,  and  the  question  whether  or  not  a  practitioner  in  his  treatment  of 
the  case  exercised  the  requisite  degree  of  care,  skill,  and  diligence  is  to  be  tested 
by  the  general  rules  and  principles  of  the  particular  school  of  medicine  which 
he  follows,  not  by  other  schools.  A  class  of  practitioners  who  have  no  fixed 
principles  or  formulated  rules  for  the  treatment  of  disease  must  be  held  to  the 
duty  of  treating  patients  with  the  ordinary  skill  and  knowledge  of  Surgeons 
in  good  standing.! 

What  Must  be  Proved  in  an  Action  for  IVIalpractice. — In  an  action  against 
a  Surgeon  for  alleged  malpractice  the  plaintiff  must  prove  that  the  defendant 
assumed  the  character  and  undertook  to  act  as  a  Surgeon  without  the  education, 
knowledge,  and  skill  which  entitled  him  to  act  in  that  capacity;  he  must  show 
that  the  Surgeon  had  not  reasonable  or  ordinary  skill,  or  he  is  bound  to  prove 
in  the  same  way  that,  having  such  knowledge  and  skill,  he  neglected  to  apply 
them  with  such  care  and  diligence,  as,  in  his  judgment,  properly  exercised,  the 

*  The  Law  in  its  Relations  to  Physicians,  pp.  -323,  333. 

t  Am.  and  Eng.  Ency.  of  Law  (2d  ed.),  vol.  22,  pp.  798-801  and  cases  cited. 
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case  must  have  appeared  to  require;  in  other  words,  that  he  neglected  the 
proper  treatment  from  inattention  and  carelessness.  Leighton  vs.  Sargent,  7 
Foster  (N.  H.),  400. 

Malpractice  from  Want  of  a  Reasonable  Degree  of  Learning. — 
In  Courtney  vs.  Henderson,  Marine  Com-t,  New  York,  the  plaintiff,  a  man 
fifty-seven  years  old,  suffered  from  a  disease  of  the  ej^es  for  which  he  was  treated 
in  the  Eye  Infirmary  for  several  weeks  with  success.  He  left  the  Infirmary 
and  placed  himself  under  the  care  of  defendant  who  operated  on  the  eyes 
and  made  applications  by  which  treatment  the  plaintiff  lost  his  sight. 

The  defendant's  counsel  contended  that,  "An  error  in  judgment  is  not 
malpractice."  The  court  held  that  to  be  good  law  when  applied  to  a  man  skilled 
in  anatomy,  sm'gery,  or  physics,  but  that  it  had  no  application  in  this  case; 
that  the  defendant,  knowing  nothing  of  anatomy,  surgery,  or  physics,  could 
have  no  judgment  in  the  matter.  The  law  contemplated  a  judgment  founded 
upon  skill  and  knowledge  in  these  sciences.  That  man  who  would  hold  himself 
out  to  the  world  as  a  doctor  and  an  oculist,  without  a  diploma,  without  any 
knowledge  of  these  sciences,  and  under  such  false  pretences  obtains  a  patient, 
and  commences  tinkering  with  the  most  delicate  of  all  the  organs,  the  eye,  must 
be  reckless  indeed.  An  error  in  judgment,  of  a  man  skilled  in  a  particular 
calling,  is  not  malpractice,  unless  it  is  a  gross  error.  But  error  in  judgment  in 
a  science,  of  a  man  unskilled  in  that  science  (if  such  a  thing  can  be),  is  mal- 
practice. In  other  words,  a  person  attempting  to  practise  in  physic  or  surgery, 
without  first  ha\4ng  obtained  a  knowledge  of  such  science,  is  liable  for  all  the 
damage  that  is  the  result  of  his  practice.  The  court  concluded,  "I  have  no 
doubt  the  plaintiff  lost  his  vision  through  the  defendant's  treatment,  and  that 
the  treatment  was  the  result  of  ignorance  on  his  part."  Judgment  for  the 
plaintiff  for  S500. 

Malpractice  from  want  of  a  Reasonable  Degree  of  Skill. — In  Carpenter 
vs.  Blake,  60  Barb.  (N.  Y.),  488,  an  action  for  damages  for  alleged  malpractice 
in  the  treatment  of  a  dislocation  of  the  elbow-joint,  it  appeared  that  the  plaintiff 
was  tlirown  from  a  horse  she  was  riding  and  her  elbow-joint  dislocated;  the 
defendant,  a  practising  physician  and  .ciurgeon,  was  called  to  treat  the  injury; 
and  the  complaint  was  that  the  bones  were  never  restored  to  their  places,  or, 
if  they  were,  that  proper  measures  were  not  taken  to  keep  them  there,  and  that 
the  result  was  that  the  joint  became  stiff,  and  the  arm  useless.  There  was  a 
verdict  in  favor  of  the  plaintiff,  on  which  judgment  was  rendered,  and  from  that 
judgment  the  defendant  appealed. 

The  General  Term  of  the  Supreme  Court  in  the  Fom-th  Judicial  Department 
of  New  York  (Mullin,  P.  J.)  held  that  the  plaintiff  charged  want  of  skill,  as 
well  as  negligence.  So  far  as  the  pleading  could  make  want  of  skill  material, 
it  was  done.  The  trial  judge  said,  "I  suppose  it  is  entirely  immaterial  to  the 
inquiry  before  you  whether  the  defendant,  at  the  time  he  undertook  the  reduction 
of  this  dislocation,  was  or  was  not  reputed  to  be,  or  was  or  was  not,  a  skilful 
surgeon.  The  question  is,  did  he  bring  to  that  particular  case  the  degree  of 
skill  to  which  I  have  referred?  "      The  degree  of  skill  to  which  he  referred  was 
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that  reasonable  "degree  of  skill  ordinarily  possessed  by  the  members  of  the 
profession  to  which  he  belongs — the  average  skill  of  his  profession."  By  this 
language  the  court  understood  the  trial  judge  to  mean  that,  if  the  surgeon  does 
not  bring  to  the  treatment  of  an  injury,  or  of  a  disease,  the  ordinary  amount  of 
skill  possessed  by  those  in  the  same  profession,  it  is  immaterial  how  high  his 
standing  may  be.  If  he  has  the  skill  and  does  not  apply  it,  he  is  guilty  of  neglect. 
If  he  does  not  have  it,  then  he  is  liable  for  the  want  of  it.  Whether,  therefore, 
the  surgeon  possesses  orchnary  skill  may  be  material  in  an  action  for  malpractice, 
but  not  whether  he  possesses  a  higher  degree  of  skill.  That  a  Surgeon  possesses 
skill  may  be  shown  by  those  of  the  same  profession  who  can  speak  from  personal 
knowledge  of  his  practice.  When  the  point  in  issue  is  whether  skill  was  applied 
in  a  given  case,  the  possession  of  skill  without  proof  that  it  was  applied  would 
be  no  defence  in  a  case  of  malpractice.  When  it  is  proved  that  the  Surgeon  has 
omitted  altogether  the  established  mode  of  treatment,  and  has  adopted  one  that 
has  proved  to  be  injurious,  e\idence  of  skill  or  of  reputation  for  it  is  wholly 
immaterial,  except  to  show  what  the  law  presumes,  that  the  defendant  possesses 
the  ordinary  degree  of  skill  of  persons  engaged  in  the  same  profession.  In  such 
a  case  it  is  of  no  consequence  how  much  skill  he  may  have;  he  has  demonstrated 
the  want  of  it  in  the  treatment  of  the  particular  case.  The  failure  to  use  skill, 
if  the  Surgeon  has  it,  may  be  negligence ;  but  when  the  treatment  adopted  is  not 
in  accordance  with  estabhshed  practice,  the  case  is  not  one  of  negligence,  but 
want  of  skill.  The  New  York  Court  of  Appeals  reversed  this  judgment  (50 
N.  Y.,  696),  a  bare  majority  of  the  court  holding  that  the  trial  judge  erred  in 
charging  the  jury  that  it  was  entirely  immaterial  to  the  incjuiry  before  them 
whether  defendant,  at  the  time  he  undertook  the  reduction  of  the  dislocation, 
was  or  was  not  a  skilful  surgeon,  evidence  having  been  given  upon  the  part 
of  the  defendant  to  show  that  he  w^as  reputed  to  be  and  was  a  skilful  sm'geon. 
With  this  exception  the  opinion  of  Judge  Mullin  was  approved.  (10  Hun,  12; 
75  N.  Y.,  12.) 

IVLvLPRACTiCE  FROM  NEGLIGENCE. — ^^Yhatever  may  be  the  special  feature 
in  the  charge  of  malpractice,  "negligence"  is  so  uniformly  alleged  that  its  legal 
significance  requires  an  authoritative  definition.  "Strictly  speaking,"  says 
McClelland,  "the  term  is  limited  in  its  application  to  carelessness  in  the  per- 
formance of  professional  duty.  Carelessness  is  its  proper  synonjTn.  Duties 
performed  without  care,  caution,  attention,  diligence,  skill,  prudence,  or  judg- 
ment, are  negligently  performed.  Acts  are  so  designated  that  are  performed 
by  one  heedlessly,  even  where  there  is  no  purpose  to  omit  the  performance  of 
duty.  It  is  non-feasance,  not  mal-feasance.  It  is  the  omitting  to  do  and  not 
the  ill-doing — tliis  last  being  a  want  of  skill."  * 

Negligence  in  the  Use  of  the  x-Ray. — The  use  of  this  new  agent  in  the 
practice  of  surgery  has  resulted  in  injmies  to  the  persons  which  have  been  the 
subject  of  litigation.  One  of  the  first  cases  on  record  occurred  before  the  trial 
term  of  the  Supreme  Court  in  the  city  of  New  York,  but  the  case  is  not  officially 
reported  as  there  was  no  appeal.    The  treatment  was  for  tuberculous  glands 

*  Civil  Malpractice. 
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of  the  neck  and  the  chai-ge  against  the  physician  was  that  he  "unskilfully, 
carelessly,  and  negligenth'  administered  to  the  plaintiff  what  is  commonly 
called  or  known  as  x-ray  treatment,  whereby  the  hair  on  the  left  side  of  the 
plaintiff's  head  was  burned  off,  and  her  face  and  neck  on  the  same  side  were 
greatly  biu-ned,  hurt,  and  injured." 

The  court  charged  the  jury  upon  the  question  of  the  physician's  duty  accord- 
ing to  the  familiar  rule  and  held  that  the  physician  is  not  an  insurer  or  guar- 
antor, and  in  the  use  of  the  x-ray  he  does  not  insure  the  patient  against  a  burn. 
The  mere  happening  of  an  x-ray  burn  is  not  evidence  of  negligence.  "If  the 
jury  find  that  the  plaintiff  received  the  biun  of  which  she  complains  in  conse- 
({uence  of  the  treatment  by  the  defendant,  they  cannot  infer  that  the  defendant 
was  negligent  merely  because  the  plaintiff  afterward  suffered  from  .x-ray  burn, 
for  the  cause  of  the  burn  may  be  beyond  human  knowledge,  and  even  expert 
experience  may  not  be  sufficiently  uniform  to  indicate  a  sure  means  of  preventing 
it.  Owing  to  the  limitations  of  human  knowledge,  the  exercise  of  every  reason- 
able care  does  not  always  prevent  accidents,  and  this  is  especially  true  in  dealing 
with  such  compai'atively  little-known  forces  as  electricity  and  x-rays.  The 
jury  cannot  find  the  defendant  guilty  of  the  negligence  alleged  in  the  complaint 
unless  it  can  find  in  the  proofs  some  particular  act  of  negligence  wliich  caused 
the  burn.  To  punish  tlie  defendant  because  he  cannot  explain  the  cause  of 
the  burn  is  not  necessarily  to  punish  him  because  he  has  done  WTong,  but  may  be 
to  punish  him  because  he  does  not  know  something  wliich  science  camiot  find  out, 
or  has  thus  far  been  unable  to  find  out.  That  would  be  manifestly  unfair,  and 
the  law  will  not  do  it." 

In  Henslin  vs.  "^^leaton  et  at.,  91  Minn.,  219,  an  action  for  negligence  and 
unskilfulness  in  applj'ing,  to  the  body  of  the  party  suing,  the  de^dce  known  as 
"Roentgen's  x-rays"  for  the  purpose  of  locating  a  foreign  substance  thought 
to  be  in  his  lungs,  the  plaintiff  testified  that  the  exposure  of  his  person  to  the 
x-rays  was  made  for  too  long  a  period  of  time,  and  that  the  tube  or  bulb  through 
which  the  rays  are  generated  was  placed  too  close  to  liis  body.  He  testified 
to  the  number  of  times  the  x-rays  were  applied,  and  the  length  of  time — from 
thii-ty  to  forty  minutes  on  each  occasion — and  that  the  tube  of  the  apparatus 
was  placed  within  two  inches  of  his  person  in  each  instance,  except  one.  About 
two  weeks  subsequent  to  the  application  of  the  x-rays  to  his  person  there  appeared 
upon  his  back  what  is  termed  an  "x-ray  burn."  On  the  theory  and  claim  that 
defendants  were  negligent  and  unskilful  in  apphdng  the  x-rays  to  his  person, 
tliis  action  was  brought  to  recover  damages.  The  action  was  dismissed  and  a 
motion  for  a  new  trial  was  denied. 

The  Supreme  Court  of  IMinnesota,  on  appeal,  said  that  the  rule  of  liability  is 
the  same  as  that  applied  in  other  actions  for  malpractice,  and  one  of  ordinary 
care  and  prudence.  This  was  the  first  case  to  come  before  it  involving  alleged 
negligence  on  the  part  of  physicians  in  applying  the  recently  discovered  x-rays, 
and  that  no  rule  of  care  in  such  cases  had  been  laid  down.  But  there  can  be  no 
doubt  that  the  rule  applicable  to  the  care  and  skill  required  of  physicians  toward 
their  patients  in  other  cases  applies.     That  rule  was  stated  in  Martin  vs.  Com-tney, 
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87  ■\Iimi.,  197,  in  the  follo^\•ing  language:  "The  legal  obhgation  of  the  physician 
to  his  patient,  where  his  conduct  is  questioned  in  an  action  of  this  character, 
demands  of  him  no  more  than  the  exercise  of  such  reasonable  care  and  skill 
as  is  usually  given  by  physicians  and  surgeons  in  good  standing."  The  rule 
is  one  of  ordinary  care  and  prudence,  and  the  question  presented  in  this  a:-ray 
case  was  whether  the  e^ddence  received  and  that  offered  on  the  trial  tended  to 
show  a  failm-e  on  the  part  of  the  parties  sued  to  exercise  such  care. 

In  Shockley  vs.  Tucker,  127  Iowa,  456,  an  action  to  recover  damages  for 
injuries  suffered  by  plaintiff  by  ha\'ing  his  body  burned  by  the  use  of  an  a;-ray 
machine  wliile  being  treated  for  appendicitis,  the  verdict  and  judgment  were  for 
plaintiff,  and  defendant  appealed. 

The  Supreme  Court  of  Iowa  held  that  the  allegations  of  the  petition  were 
broad  enough  to  cover  negligence  in  the  use  of  the  .r-rays  as  a  treatment  for 
appendicitis,  and  also  negligence  in  the  method  in  wliich  the  x-rays  were  used. 
Evidence  was  introduced  for  plaintiff  as  to  both  forms  of  negligence.  The 
complaint  that  the  x-ray  treatment  was  not  proper  for  appendicitis  was  objected 
to  on  the  ground  that  the  witnesses  did  not  belong  to  the  same  school  of  medicine 
as  the  defendant,  but  the  case  was  submitted  to  the  jury  solely  on  the  question 
whether  the  defendant  had  been  neghgent  in  liis  method  of  using  the  x-rays. 
The  Court  thought  this  was  a  question  of  science  and  skill,  wholly  independent 
of  the  methods  of  treatment  of  any  school.  That  the  plaintiff  was  severely 
burned  in  his  abdomen  by  the  use  of  the  x-rays,  and  suffered  great  pain,  and 
extended,  if  not  permanent,  disabilit}'  therefrom,  is  clearly  shown,  and  we 
hardly  tliink  it  \\ould  be  contended  that  such  burning  was  proper  treatment 
for  any  disease,  or  in  accordance  with  the  theories  of  any  school.  Judgment 
reversed  on  a  technical  error. 

Negligent  Malpractice  in  Leaving  Foreign  Bodies  in  Wounds  after 
Operations. — In  Samuels  vs.  Willis,  118  S.  W.  Rep.,  339,  the  Court  of  Appeals 
of  Kentuck}'  state  that  the  plaintiff  charged  malpractice  in  that  the  defendant 
negligently  left  or  suffered  to  be  left  in  her  person  after  an  operation  for  ovarian 
disease  the  surgical  sponge,  which  irritated  the  intestines,  causing  them  to  ulcer  • 
ate,  creating  a  fistula  which  emitted  fecal  matter  and  noxious  gases  to  the  seri- 
ous impau'ment  of  her  health,  and  causing  her  sickness  and  humiliation,  mental 
and  physical  suffering  for  which  she  sought  damages.  The  substance  of  the 
charge  was  that  the  Surgeon  had  negligently  left  a  foreign  substance  in  the 
plaintiff's  abdomen  after  the  operation,  which  had  perforated  her  bowels,  pro- 
ducing the  effects  specified.  The  charge  that  the  substance  left  in  the  abdomen 
perforated  the  bowels  was  withdrawn  and  in  lieu  it  was  charged,  first,  that  in 
the  course  of  the  operation  the  Surgeon  negligently  cut  or  perforated  her  intes- 
tines, and,  second,  that  the  sponge  which  he  negligently  left  in  her  abdomen 
ulcerated  her  intestines,  and  ''left  an  opening  therein."  The  e\'idence  failed  to 
support  the  first  charge,  and  the  issue  presented  by  the  pleadings  was  the  second 
charge.  The  e^ddence  was  conflicting  whether  the  Smgeon  left  the  sponge  in 
the  plaintiff's  body,  but  its  presence  was  not  otherwise  accounted  for  as  he  alone 
placed  and  removed  the  sponges  that  were  used  in  the  operation.     Surgeons 
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testifying  in  behalf  of  the  defendant  alleged  that  the  best  of  surgeons  left  a 
sponge  or  some  foreign  substance  in  the  bodies  of  theii'  patients  in  performing 
similar  operations.  From  this  fact  it  was  contended  that,  as  the  highest  degree 
of  skill  and  care  are  not  exempt  from  the  commission  of  such  acts,  a  similar 
lapse  by  the  defendant  was  not  other  than  "ordinary  care."  But  tlie  court 
held  that  because  all  men  are  at  some  time  careless  does  not  relieve  any  man 
from  the  legal  consequences  of  his  careless  acts;  and  that  it  was  for  the  jm*}- 
to  decide  whether  the  defendant  exercised  the  degree  of  care  in  the  case  which 
ordinarily  prudent  and  skilled  surgeons,  who  practise  in  similar  localities, 
usually  exercise  in  such  matters. 

The  trial  resulted  in  a  verdict  and  judgment  for  $3,500  for  the  plaintiff. 
The  court  decided  that  a  statement  of  the  case  disposed  of  the  claim  that  the 
damages  were  excessive,  and  it  affirmed  the  judgment. 

Negligence  in  Leaving  Sponge  in  Wound. — Defence  that  its  Removal 
WAS  not  Part  of  the  Operation. — In  Arkridge  vs.  Noble,  114  Ga.,  949,  the 
plaintiff  was  a  charity  patient  on  whom  an  operation  was  performed  at  a  hospital 
conducted  by  the  city  of  Atlanta,  which  furnished  all  of  the  preparations  and 
the  Surgeon  performed  operations  free  of  charge.  Judgment  was  for  defendant 
and  plaintiff  brought  error. 

The  complaint  in  tliis  case  was,  in  substance,  that  the  defendant  had  per- 
formed a  surgical  operation  upon  her  person  which  required  an  opening  to  be 
made  in  her  abdomen,  and  that  it  was  necessary,  in  the  performance  of  the 
operation,  to  insert  into  her  body,  through  the  opening,  certain  sponges  or  pads, 
for  the  purpose  of  absorbing  the  blood  and  pus  in  the  cavity,  wliich  sponges  or 
pads  should  remain  in  the  body  while  the  operation  was  being  performed,  but 
should  be  removed  therefrom  before  the  opening  was  closed;  that  the  defendant 
negligently  and  carelessly  failed  to  remove  one  of  these  sponges,  and  closed  the 
opening,  allowing  the  sponge  to  remain  in  her  body ;  that  it  remained  there  for 
more  than  a  year,  and  finally  passed  out  of  her  body  through  the  rectum,  ha\'ing 
passed  into  the  rectum  thi'ough  a  fistula  which  the  sponge  had  caused ;  that  she 
suffered  great  pain  during  the  time  the  sponge  was  in  her  body,  and  at  the  time 
it  was  being  passed  therefrom;  that  on  account  of  the  negligence  of  the  defendant 
she  is  now  and  will  always  be  a  complete  physical  wreck. 

The  defendant  testified  positively  that  he  removed  all  of  the  pads;  that 
he  reached  down  in  the  cavity  as  far  as  he  could  reach,  searched  all  over,  and 
removed  all  of  the  pads;  that  he  knew  he  got  them  all  out,  because  he  went 
thoroughly  tlirough  the  cavity,  and  found  nothing  there;  that  he  was  satisfied 
he  had  found  all  that  were  placed  therein.  The  testimony  of  numerous  surgeons 
was  to  the  effect  that,  if  the  pad  had  been  left  in  the  body  as  claimed  b}^  the 
plaintiff,  it  would  have  resulted  in  her  death  ^^'ithin  a  short  time  after  the  opera- 
tion had  been  performed. 

The  defendant's  counsel  contended  that  the  handling  of  these  sponges  or 
gauze  strips  was  no  part  of  the  operation ;  that  the  rule  of  care  and  skill  required 
of  the  surgeon  in  operating  had  no  application  to  the  case;  the  argument  was 
to  the  following  effect:  "When  a  surgical  operation  of  the  character  involved 
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in  the  precent  case  is  about  to  be  performed,  the  time  when  the  skill  of  the 
surgeon  is  expected  to  become  active  is  when  the  opening  is  made  in  the  body, 
and  continues  while  the  sjDonges  or  pads  are  being  in  the  bod};,  but  that  when 
the  affected  portion  of  the  bod};,  whether  it  be  an  unnatural  growth,  or  part  of 
the  human  system,  has  been  removed,  and  all  precautions  taken  to  prevent 
hemorrhage,  and  the  moment  arrives  for  the  sponges  to  be  removed,  the  operation 
is  at  an  end,  and  no  longer  is  the  surgeon  in  a  position  where  the  knowledge 
or  information  wliich  makes  him  a  man  of  skill  is  required  to  be  exercised,  and 
that  when  the  pads  or  sponges  are  being  removed  he  is  no  longer  the  man  of 
skill,  exercising  skill,  but  he  is  simply  the  ordinary  man,  and  is  required  to  exer- 
cise due  care  and  diligence  onl3\" 

The  Supreme  Court  of  Georgia  held  that  the  operation  begins  when  the 
opening  is  made  into  the  body,  and  ends  when  this  opening  has  been  closed  in 
a  proper  way,  after  all  ajjpliances  necessary  to  the  successful  operation  have 
been  removed  from  the  bod3\  From  the  time  the  Surgeon  opens  with  his 
knife  the  bod}^  of  liis  patient,  until  he  closes  the  wound  thus  made,  in  a  proper 
way,  the  law  imposes  upon  him  the  dutj'  of  exercising  not  only  due  care,  but 
due  skill  as  well.  During  the  entire  time  he  must  not  only  know  what  to  do, 
but  he  must  do  it  in  a  careful  and  skilful  manner.  It  was  conceded  in  the  argu- 
ment that  the  placing  of  the  pads  or  sponges  in  the  body  requu-ed  the  exercise 
of  skill.  It  seems  to  us  that  the  removal  of  them  from  the  body  also  requires 
some  degree  of  skill.  It  at  least  requires  a  Surgeon  to  perform  this  ser\dce, 
and,  if  this  is  admitted,  it  is  at  the  same  time  admitted  that  skill  is  required  in 
the  performance  of  the  work.  We  do  not  suppose  that  any  one  would  contend 
for  a  moment  that  a  Surgeon  would  be  authorized  to  leave  this  part  of  the  work, 
even  if  not  a  part  of  the  operation  or  necessarily  incident  thereto,  to  any  one  who 
was  not  skilled  in  the  science  of  surgery.  A  know^ledge  of  the  human  body  is 
necessary  in  order  to  determine  where  these  pads  or  sponges  shall  be  placed 
when  the  operation  is  about  to  be  performed.  The  Surgeon  who  testified  in 
behalf  of  the  plaintiff  said  dm-ing  the  course  of  his  testimony:  ''It  may  seem 
strange,  but  it  is  a  very  chfficult  matter  to  find  a  sponge.  It  is  an  easy  matter 
to  overlook  it."  This  testimony  clearly  shows  that,  in  the  removal  of  the  sponges 
which  have  been  placed  in  the  hirnian  body,  the  person  seeking  to  remove  the 
same  must  be  possessed  of  the  requisite  knowledge  and  information  to  find  where 
they  may  have  been  placed,  or  may  have  gone  diu^ing  the  performance  of  the 
operation  and  this  knowledge  or  information  on  the  part  of  the  surgeon  is 
what  is  called  "skill.''  The  removal  of  the  sponges  is  a  part  of  the  operation; 
it  is  a  part  which  requires  the  exercise  of  skill;  and  the  charges  complained  of 
were  held  not  to  be  erroneous.     Judgment  affirmed. 

Damage  Suit  for  IjEavixg  a  Cotton  Swab  in  Wound;  Charge  of  Mal- 
practice NOT  Sustained. — The  Swiss  courts  recently  acquitted  a  Surgeon  who 
was  sued  for  damages  by  a  patient  on  whom  he  had  performed  an  operation 
for  goitre  and  had  left  a  cotton  swab  in  the  wound.  Tedious  suppuration  and 
l)aralysis  of  the  right  vocal  cord  resulted  and  the  patient  claimed  substantial 
damages.     Drs.  Burckhardt,  of  Basel,  and  Valentin,  of  Berne,  testified  that 
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a  wad  of  cotton  soaked  with  blood  resembles  human  tissue  so  closely  that,  under 
the  circumstances,  its  being  overlooked  should  not  be  regarded  as  malpractice. 
The  Surgeon  was  acquitted. 

Surgeon  not  Liable  for  Errors  of  Judgment. — It  is  held  b}'  the  courts 
that  if  a  Surgeon  is  possessed  of  proper  learning  and  skill  he  is  not  liable  for  a 
mere  error  of  judgment,  provided  he  does  what  he  thinks  is  best  after  a  careful 
examination.  He  does  not  guarantee  a  good  result,  but  he  promises  by  implica- 
tion to  use  the  skill  and  learning  of  the  average  Sm-geon,  to  exercise  reasonable 
care,  and  to  exercise  his  best  judgment  in  the  effort  to  bring  about  a  good  result. 
MacKenzie  vs.  Carman,  103  App.  Div.  (N.  Y.),  246,  s.  c.  92  N.  Y.  Supp.,  1063; 
Pike  vs.  Honsinger,  155  N.  Y.,  201;  Gerken  vs.  Plimpton,  62  App.  Div.  (N.  Y.), 
35. 

In  Eislein  vs.  Palmer,  7  Ohio  Dec,  365,  in  which  it  was  held  that  a  Surgeon 
who,  in  repairing  a  laceration  of  the  perineum,  broke  a  needle,  and,  by  reason  of 
the  patient's  condition,  was  unable  to  make  the  necessary  search  to  locate  the 
fragment,  but  closed  the  wound  with  a  part  of  the  broken  needle  in  the  perineum 
and  did  not  inform  the  patient  of  the  accident,  was  not  liable  for  his  failm-e  to 
impart  such  information.  To  have  told  her  at  that  stage  would  only  have 
endangered  the  success  of  the  operation.  Upon  the  discharge  of  the  patient 
it  would  have  become  his  duty  to  have  apprised  her  of  the  accident,  but  just  prior 
to  the  time  the  patient  was  dismissed  the  Surgeon  was  seriously  injured  by 
being  thrown  from  his  carriage,  and  on  that  account  the  patient  did  not  learn 
of  the  presence  of  the  broken  needle  until  it  was  discovered  and  removed  by 
another  Surgeon  at  a  subsequent  operation.  Upon  the  question  of  the  liability 
of  the  Surgeon  for  his  failure  to  apprise  the  patient  of  her  condition  at  the 
time  such  information  was  due  her,  the  court  said,  "Dr.  P.  did  not  have  to 
anticipate  dangerous  and  unavoidable  accidents,  but  he  had  a  right  to  expect 
that  he  would  be  able  to  attend  IVIrs.  E.  until  she  got  well." 

What  Constitutes  Criminal  Malpractice? — In  Gorden  vs.  State,  90 
S.  W.  Rep.,  636,  the  Criminal  Court  of  Appeals  of  Texas  held  that  to  constitute 
"Neghgent  Homicide  of  the  Fir-st  Degree"  there  must  be  an  apparent  danger 
of  causing  the  death  of  the  person  killed  or  of  some  other  person.  The  want 
of  proper  care  and  caution  cUstinguishes  this  offence  from  excusable  homicide. 
The  degree  of  care  and  caution  is  such  as  a  man  of  ordinary  prudence  would 
use  under  like  circumstances.  The  test  of  the  offence  seems  to  be  that  there 
must  be  an  apparent  danger  of  causing  death.  Without  this  it  would  seem 
tliis  offence  could  not  exist,  or  would  not  be  made  out.  And  the  test  of  care  or 
caution  is  that  which  distinguishes  it  from  excusable  homicide.  The  Court 
says  that  the  question  of  apparent  danger  under  the  statute  is  perhaps  one  that 
may  be  fraught  with  more  or  less  trouble  when  applied  to  surgical  operations. 
Just  how  far  the  surgeon  would  be  responsible  for  negligent  homicide,  where 
there  is  an  apparent  danger  of  causing  death  of  the  person  on  whom  the  operation 
is  performed,  the  court  does  not  here  propose  to  decide.  Whatever  that  respon- 
sibility is,  and  at  whatever  point  it  may  occur,  there  must  be  an  apparent 
danger  of  causing  the  death  of  the  person  on  whom  the  operation  is  performed, 
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and,  of  course,  this  must  be  viewed  in  the  Hght  of  proper  care  and  caution.  Many 
of  the  operations  that  are  performed  to  reheve  suffering  humanity  are  necessarily 
fraught  with  more  or  less  danger,  and  this  is  as  well  understood  by  the  patient, 
as  by  the  operating  surgeon.  The  Court  is  of  the  opinion  that  the  statute  never 
intended  to  hold  a  sm"geon  liable  for  a  homicide  in  cases  of  this  character,  unless 
there  was  a  want  of  proper  caution  and  care  in  the  operation,  however  dangerous 
that  operation  may  be.  It  may  be  proper,  perhaps,  to  state  that,  in  some  of 
the  diseases  for  which  these  operations  are  performed  for  the  relief  of  the  patient, 
the  chances  are  more  than  equally  balanced  against  life  that  death  will  result. 
Under  this  character  of  case  there  would  be  an  apparent  danger  of  causing 
death,  but  in  such  case,  before  the  surgeon  could  be  held  responsible  for  the 
homicide,  there  must  be  shown  a  want  of  proper  care  and  caution  in  performing 
the  operation.  Of  course,  however  dangerous  the  operation  may  be  and  how- 
ever many  may  be  the  chances  of  producing  death,  the  surgeon  could  not  be 
held  guilty,  unless  he  acted  without  necessary  caution  and  care. 

In  Hampton  vs.  State,  39  So.  Rep.,  421;  s.  c.  50  Fla.,  55,  the  Supreme  Court 
of  Florida,  discussing  criminal  malpractice  from  negligence,  held  that  where  the 
death  of  a  person  results  from  the  criminal  negligence  of  a  medical  practitioner 
in  the  treatment  of  the  case  the  latter  is  guilty  of  manslaughter.  This  criminal 
liability  is  not  dependent  on  whether  or  not  the  party  undertaking  the  treat- 
ment of  the  case  is  a  duly  licensed  practitioner,  or  merely  assuming  to  act  as 
such,  acted  with  good  intent  in  administering  the  treatment,  and  did  so  with 
the  expectation  that  the  result  would  prove  beneficial.  The  real  question  on 
which  the  criminal  liability  depends  in  such  cases  is  whether  there  was  criminal 
negligence.  Criminal  negligence  is  largely  a  matter  of  degree,  insusceptible  of 
precise  definition,  and  whether  or  not  it  exists  to  such  a  degree  as  to  involve 
criminal  liability  is  to  be  determined  by  the  jury.  Such  criminal  negligence 
exists  where  the  physician  or  surgeon,  or  person  assuming  to  act  as  such,  exhibits 
gross  lack  of  competency,  or  gross  inattention,  or  criminal  indifference  to  the 
patient's  safety;  and  this  may  arise  from  his  gross  ignorance  of  the  science  of 
medicine  or  surgery,  and  of  the  effect  of  remedies  employed  through  his  gross 
negligence  in  the  application  and  selection  of  remedies,  and  in  his  lack  of  proper 
skill  in  the  use  of  instruments,  or  through  his  failm-e  to  give  proper  instructions 
to  the  patient  or  his  attendents  as  to  the  use  of  the  medicines.  But  where  the 
person  treating  the  case  does  nothing  that  a  skilful  person  might  not  do,  and 
death  results  from  an  error  of  judgment  on  his  part,  or  an  inadvertent  mistake, 
he  is  not  criminally  liable. 

Later  Discourtesy  not  Proof  of  ]VL\licious  Malpractice. — In  Willard 
vs.  Norcross,  79  Vt.,  546,  an  action  for  alleged  malpractice  in  the  treatment  of 
the  plaintiff's  wrists,  there  was  a  charge  of  intentional  injury  against  the  Sur- 
geon. To  prove  the  surgeon's  animus  the  trial  court  admitted  evidence  that  he 
treated  the  plaintiff  discourteously  after  his  attendance  had  ceased;  his  connec- 
tion with  the  case  having  ended  in  January,  while  the  incidents  testified  to  oc- 
curred later  than  May.  The  discourteous  acts  consisted  in  an  alleged  effort  of  the 
surgeon  to  block  the  way  of  the  plaintiff  on  tliree  occasions  when  they  met. 


SURGERY  AND  THE  LAW.  765 

The  Supreme  Court  of  \^ermont  held  that  the  admission  of  evidence  of  this 
discourteous  treatment  was  error.  It  is  true  that  evidence  having  a  legitimate 
tendency  to  show  a  defendant's  animus  may  be  found  in  things  subsequently 
said  or  done,  but  the  court  finds  nothing  in  the  cases  to  indicate  that  subsequent 
unconnected  expressions  of  dislike  are  admissible  as  proof  that  an  act  in  itself 
lawful  was  improperly  done  because  of  malice. 

XI.  Ordinary  Procedure  in  Actions  for  Malpractice. — Verification  of 
THE  Charge  of  ]VL\lpractice,* — In  suits  for  malpractice  against  a  Surgeon  he 
is  presumed  at  law,  as  defendant,  to  be  competent  for  the  task  which  he  under- 
took, and  that  he  discharged  the  duties  which  he  assumed  with  fidelity  and  to 
the  best  of  his  ability.  Haire  vs.  Reese,  7  Phila.  (Pa.),  138.  Therefore,  the 
burden  of  proof  that  the  Sm'geon  was  guilty  of  malpractice  in  any  form,  rests 
upon  the  patient,  as  plaintiff,  and  it  is  incumbent  upon  him  to  make  the  charge 
of  incompetency,  want  of  skill,  or  negligence,  as  the  case  may  be,  and  when  issue 
is  joined,  to  prove  by  proper  evidence  the  truth  of  the  allegations  made.  Chase 
vs.  Nelson,  39  111.  App.,  53;  Georgia  No.  Ry.  Co.  vs.  Ingram,  114  Ga.,  639;  Winner 
vs.  liathrop,  67  Hun,  511;  Styles  vs.  Tyler,  64  Conn.,  432;  Hau-e  vs.  Reese,  supra. 

The  charge  of  malpractice  is  sometimes  made  by  the  patient  in  defence 
where  the  Surgeon  has  brought  suit  for  the  value  of  the  services  rendered.  >  In 
this  case  the  Surgeon  is  not  required,  in  the  first  instance,  to  prove  that  he 
exercised  proper  care  and  skill,  but  the  defendant-patient  who  interposes  this 
defence  must  sustain  the  charge  by  satisfactory  proof.  Robinson  vs.  Campbell, 
47  la.,  625.  When  a  patient  prosecutes  an  action  against  a  Surgeon  for  mal- 
practice, or  to  resist  a  demand  for  services  rendered,  and  has  proven,  prima 
facie,  his  charges,  the  Surgeon  proceeds  to  introduce  evidence  in  rebuttal  of 
the  patient's  charge,  and  it  then  becomes  the  duty  of  the  jury,  under  proper 
instructions  by  the  court,  or  of  the  court  sitting  without  a  jury,  to  weigh  the 
evidence  submitted  by  both  parties  and  decide  the  questions  at  issue. 

The  Degree  and  Extent  of  the  Proof  Required  on  the  Part  of  the 
Patient.! — It  is  stated,  as  a  general  rule,  that  the  patient  is  required  to  prove 
his  case  by  a  preponderance,  or  greater  weight,  of  the  evidence.  That  is,  if 
the  Surgeon  introduces  evidence,  which,  in  the  opinion  of  the  jury,  counter- 
balances or  outweighs  that  of  the  patient,  the  latter  will  have  failed  in  the 
proof  of  his  case.  Tliis  rule  is  not  peculiar  in  trials  for  malpractice,  but  obtains 
in  all  kinds  of  actions.  Herrick  vs.  Gary,  83  111.,  85.  It  is  explained  that  by 
preponderance  of  evidence  introduced  by  the  patient  to  prove  liis  contention, 
is  not  meant  that  the  evidence  must  be  so  strong  as  to  produce  a  clear  con- 
viction in  the  minds  of  the  jury,  or  to  satisfy  them  beyond  all  reasonable  doubt, 
but  it  is  sufficient  if  the  e\'idence  so  far  preponderates  in  favor  of  the  patient 
that  the  jury  may  believe  therefrom  that  the  allegations  made  by  him  are  true. 
Hoener  vs.  Koch,  84  111.,  408.  A  case  is  referred  to  where  an  instruction  to  a 
jury  to  find  for  the  Surgeon  unless  the  patient  shows  by  a  preponderance  of 
the  evidence  a  state  of  facts  from  which  no  other  ''rational  conclusion"  can 
be  drawn  than  that  the  Sm-geon  was  unskilled,  was  condemned  as  requiring 
*  The  Law  and  the  Doctor,  vol.  i.,  p.  32.  f  The  Law  and  the  Doctor,  supra. 
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too  high  a  degree  of  proof  on  the  part  of  the  patient.  Pelky  vs.  Pahner,  109 
Mich.,  561;  s.  c,  67  N.  W.,  Rep.,  561. 

Evidence  of  Competency  of  Surgeon.* — It  is  held  to  be  competent  for 
the  Surgeon  to  show  that  he  has  received  a  good  medical  and  surgical  educa- 
tion and  that  he  is  a  regularly  educated  and  skilful  Siu'geon  (Leighton 
vs.  Sargeant,  T.  Foster  (N.  H.),  460),  but  it  is  regarded  as  irrelevant 
to  show  by  the  general  opinion  of  another  physician  whether  the  de- 
fendant is  a  skilful  practitioner.  Boydston  vs.  Giltner,  3  Or.,  118;  Williams 
vs.  Poppleton,  3  Or.,  139;  Leighton  vs.  Sargeant,  supra.  The  general  rule  is 
stated  to  be  that,  whenever  the  competency  or  skilfulness  of  the  Surgeon 
is  in  issue,  such  evidence  only  is  competent,  or  will  be  given  any  weight,  as 
directly  or  circumstantially  throws  any  light  on  that  question,  while  matters 
which  are  collateral  or  remotely  related  are  to  be  excluded.  Illustrations 
of  the  rulings  of  courts  as  to  the  admissibility  of  remote  facts  are  cited  as  follows : 

In  Baird  vs.  Gillett,  47  N.  Y.,  136,  the  comt  admitted  evidence  that  the 
defendant,  a  physician,  had  .not  rendered  a  bill  since  his  attendance  upon  the 
patient  and  a  judgment  of  two  thousand  dollars  was  given  in  favor  of  the  plaintiff. 
The  Court  of  Appeals  of  New  York  reversed  this  judgment,  holding  that  the 
question  was  entirely  foreign  to  the  issue;  that  by  its  admission  the  defendant 
was  called  upon  to  give  explanatory  or  contradictor}'  evidence  by  which  the 
jury  might  be  embarrassed  in  their  deliberations;  that  they  might  be  inclined 
to  construe  such  forbearance  on  the  part  of  the  physician  as  an  acknowledgment 
of  his  want  of  skill. 

The  testimony  of  a  niu-se,  as  to  the  difference  in  the  method  of  treatment 
of  the  defendant  from  that  of  another  surgeon,  in  a  similar  case,  was  excluded 
on  account  of  its  remoteness  when  the  Surgeon  was  on  trial  for  injuries  alleged 
to  be  caused  by  unskilful  practice.     Challis  vs.  Lake,  71  N.  H.,  90. 

The  change  of  the  course  of  treatment  by  a  Surgeon,  who  succeeds  to  another 
in  the  care  of  a  case,  does  not  legally  prove  that  the  former  method  was  not 
proper  at  the  time.     Weed  vs.  Baker,  49  Mich.,  295. 

It  is  pertinent  for  the  patient  to  show  in  an  action  for  damages  for  mal- 
practice, by  his  own  testimony  or  that  of  others,  that  the  Sm'geon  was  intoxi- 
cated, and  what  his  appeai'ance  was  at  the  time  the  ser\dce  was  rendered.  Mer- 
rill vs.  Pepperdine,  9  Ind.  App.,  416;  s.  c.  36  N.  E.  Rep.,  921. 

The  question  of  the  competency  of  a  Surgeon  as  affected  by  engagement  in 
other  occupations  has  been  differently  decided.  It  has  been  held  that  evidence 
that  he  incidentally  had  the  management  of  a  farm  wliich  he  owned  had  no 
tendency  to  prove  general  incompetency  and  was  totally  insufficient  as  a  founda- 
tion of  such  an  argument.  In  Mayo  vs.  Wright,  63  Mich.,  32,  the  Supreme 
Court  of  Indiana,  however,  held  that  it  was  competent  for  the  patient  to  show, 
as  affecting  the  skill  and  knowledge  of  the  Surgeon,  that  he  was  engaged  in 
pursuits  other  than  the  practice  of  medicine  and  surgery.  Hess  vs.  Lowery,  122 
Ind.,  225. 

When  Malpractice  Must  be  Specifically  Proven. f — It  is  stated  that 
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the  rule  is  that  the  patient  must  distinctly  and  directly  prove  the  specific  charge 
of  malpractice,  as  unskilfulness  or  negligence,  and  that  the  jm"y  cannot,  except 
in  extreme  cases,  di'aw  the  conclusion  of  unskilfulness  or  negligence  from  mere 
proof  of  the  result  follo^^ing  the  treatment.  It  would  be  an  unjust  rule  that 
would  infer  that  the  Sm-geon  was  necessarily  at  fault  when  the  patient  did  not 
recover,  or  a  cure  was  not  effected,  or  even  where  serious  illness  or  death  followed 
the  treatment.  The  following  case  is  quoted  in  illustration  :^rSims  vs,  Parker, 
41  111.  App.,  284. 

The  patient  went  to  a  Siu-geon,  related  liis  sjTxiptoms,  was  examined,  and 
informed  that  he  was  ruptured.  The  Surgeon  supplied  him  with  a  truss  and 
applied  it.  The  patient  retiu"ned  several  times  to  the  Sm-geon  and  complained 
of  severe  pain;  after  wearing  the  truss  about  two  weeks  he  became  sick  and  an 
abscess  appeared  where  the  pad  of  the  truss  made  pressure.  The  evidence 
showed  that  the  patient  suffered  great  pain  from  the  abscess  and  was  sick  for 
a  long  time.  The  charge  against  the  Surgeon  was  that  the  abscess  was  the 
result  of  too  great  pressure  of  the  truss  due  to  its  improper  adjustment.  It 
appeared  in  the  e^^dence  of  expert  witnesses  that  there  was  in  fact  no  rupture 
of  the  person  of  the  plaintiff,  and  yet  the  Court  held  that  a  mistake  in  making 
a  diagnosis,  not  shown  to  be  the  result  of  negligence  or  unskilfulness,  did  not 
give  rise  to  a  cause  of  action. 

The  Appellate  Court  of  Illinois  gave  the  following  opinion  in  this  case: — 
"While  there  is  evidence  tending  slightly  to  support  the  contention  that  the 
abscess  may  have  been  produced  by  the  pressure  of  the  truss,  there  is  absolutely 
no  evidence  that  defendant  was  negligent  or  unskilful  in  his  diagnosis,  or  in 
fitting  the  truss.  Proof  that  he  was  mistaken  as  to  the  existence  of  a  rupture, 
or  that  the  abscess  was  caused  by  the  pressure  of  the  truss,  was  not  enough  to 
entitle  the  plaintiff  to  a  verdict." 

The  following  case  is  referred  to  by  the  same  authority  illustrating  the  point 
under  consideration:  * — 

A  school  teacher  had  her  left  eye  operated  upon  by  a  Sm'geon  for  the  cure 
of  a  strabismus.  It  was  proved  that  before  the  operation  her  eye  was  strong 
and  in  good  condition,  except  as  to  the  strabismus.  The  operation  resulted 
in  relieving  the  strabismus,  but  she  alleged  that,  after  the  operation,  neither 
of  her  eyes  was  as  strong  as  formerly,  and  that  some  time  after  the  operation 
she  suffered  from  a  "spell  of  sore  eye,"  that  the  lids  were  afterward  inflamed 
and  her  eyes  ''watered"  when  they  were  exposed  to  the  wind  or  to  the  cold; 
that  she  suffered  from  general  weakness  of  the  eyes.  She  was  not  allowed  to 
recover  on  this  e\'idence,  the  court  holding  as  follows: — 

"No  proof  was  offered  of  the  instruments  used  or  the  manner  in  which  the 
operation  was  performed.  No  medical  or  scientific  e\'idence  was  offered  showdng 
the  cause  of  the  present  condition  of  the  plaintiff's  eyes,  nor  that  the  defendant 
was  negligent  or  careless  in  the  performance  of  the  operation.  ...  To  maintain 
her  action,  she  should  have  offered  the  e\ddence  of  skilled  witnesses  to  show 
that  the  present  condition  of  her  eyes  was  the  result  of  the  operation,  and  that 

*  The  Law  and  the  Doctor,  supra. 


768  AMERICAN  PRACTICE   OF  SURGERY. 

it  was  unskilfully  and  negligently  performed."  Pettigrew  vs.  Lewis,  46  Kan., 
78;  s.  c.  26  Pac.  Rep.,  458. 

When  Malpractice  from  Unskilfulness  or  Neglect  may  be  Inferred.* 
— ^There  are  cases  which  are  regarded  as  exceptions  to  the  rule  that  mal- 
practice by  the  Surgeon  must  be  affirmatively  proven.  In  these  cases  the 
results,  when  proven,  infei-entially  justify  the  conclusion  that  the  Surgeon 
showed  want  of  proper  knowledge  and  skill,  or  of  negligence,  in  his  treatment. 

In  Richardson  vs.  Carbon  Hill  Coal  Co.,  10  Wash.,  648,  a  Surgeon  was  found 
guilty  of  negligence  in  a  case  of  fracture  of  the  femur  complicated  with  dis- 
location of  the  same  bone  at  the  hip  joint.  He  discovered  the  fracture  and 
reduced  it,  but  did  not  discover  the  dislocation,  though  the  displaced  bone  was 
pushed  upward  and  backward,  creating  a  large  and  easily  discernible  tumor. 
The  Surgeon's  attention  was  several  times  called  to  the  fact  that  the  patient's 
hip  was  painful,  but  he  did  not  examine  the  part,  always  alleging  that  the  pain 
was  due  to  the  fracture. 

In  Mitchell  vs.  Hindman,  47  111.  App.,  431,  a  case  of  Colles'  fracture,  the 
Surgeon  applied  a  bandage  so  tightly  to  the  hand  and  arm  as  to  cause  great 
pain  and  did  not  remove  it  until  sloughs  formed.  On  the  trial  the  Com-t  held 
that  these  facts  were  sufficient  on  which  to  base  a  judgment,  though  it  was  not 
shown  that  the  fracture  itself  was  not  properly  reduced. 

The  Rule  that  Ka.lpractice  may  be  Inferred  is  Limited.! — The  cases 
in  which  the  conditions  or  circumstances  justify  the  inference  that  the  Surgeon 
has  been  guilty  of  malpractice  in  his  treatment  are  comparatively  few. 

In  James  vs.  Crockett,  34  N.  B.,  540,  the  Court  refused  to  apply  it  where  a 
Surgeon  failed  to  discover  that  his  patient's  arm  was  dislocated,  as  he  made  more 
than  one  careful  examination  of  the  injured  arm,  and  had  called  another  Surgeon 
in  consultation;  hence  there  was  no  evidence  of  want  of  skill  or  negligence. 

The  position  has  been  well  takenj  that  a  Surgeon  may  fail  to  discover  the 
existence  of  a  fracture  and  treat  the  injury  as  a  bruise  without  becoming  liable. 
Fractures  in  the  vicinity  of  joints  are  often  followed  by  such  a  degree  of  swelling 
of  the  soft  parts  before  the  Surgeon  has  an  opportunity  to  examine  them,  that 
the  existence  of  a  fracture  could  not  be  discovered  by  the  exercise  of  ordinary 
skill  and  care.  The  evidence  must  show  that  the  condition  of  the  patient  was 
such  as  has  been  described  at  the  time  of  the  examination.  Gedney  vs.  Kingsley, 
16  N.  Y.  Supp.,  792.  The  Surgeon  should  inform  the  patient  that  the  conditions 
are  unfavorable  for  determining  the  exact  nature  of  the  injury,  and  that  other 
examinations  will  be  required  to  make  a  correct  diagnosis,  for  the  patient  may 
dismiss  him  from  further  attendance  after  the  first  examination,  and  the  failure 
to  give  such  advice  might  be  considered  as  an  act  of  incompetence  or  negligence 
by  the  jury. 

Liability  Sometimes  a  Question  for  the  Jury,  though  Improper  Treat- 
ment IS  not  Shown. § — ^There  is  a  class  of  cases,  according  to  the  authority 
referred  to,  that  constitute  an  exception  to  the  rule  that  want  of  knowledge 
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and  skill  or  negligence  must  be  affii'mativel}'  proven.  They  are  cases  where 
the  evidence  presented  during  the  trial  gives  rise  to  a  reasonable  question, 
deducible  from  the  results  of  his  treatment,  as  to  the  Surgeon's  skill  or  care. 
In  Hickerson  vs.  Neely,  54  S.  W.  Rep.,  842,  the  evidence  showed  that  the 
patient  suffered  a  fractiu^e  of  the  leg  near  the  ankle  joint;  that  the  Surgeon  was 
called  on  the  day  of  the  injury  and  undertook  the  treatment  of  the  leg;  that 
five  days  afterward  he  reset  the  bones  and  encased  the  limb  in  a  plaster  cast; 
that  the  plaster  cb^essing  was  retained  on  the  limb  for  about  six  weeks;  that 
when  the  dressing  was  removed  "the  foot  and  ankle  were  crooked,  and  remained 
so,  and  were  stiff.''  The  verdict  was  in  favor  of  the  defendant  (the  Surgeon)  in 
the  trial  court,  but,  on  appeal,  the  Court  of  Appeals  of  Kentucky  decided  that 
the  trial  court  erred  in  not  permitting  the  question  to  go  to  the  jury,  to  be 
determined  from  this  and  similar  evidence,  whether  the  Surgeon  had  been 
guilty  of  negligence  in  setting  the  broken  bones.  The  higher  court  therefore 
reversed  the  judgment  entered  for  the  defendant  by  direction  of  the  trial  judge, 
and  ordered  a  new  trial. 

In  Griswold  vs.  Hutchinson,  47  Neb.,  727,  a  Surgeon  erroneously  diagnosed 
a  patient's  case  as  ovarian  tumor  after  an  examination  of  about  ten  minutes, 
consisting  in  manipulating  the  abdomen  and  inserting  the  finger  in  the  vagina, 
but  he  did  not  use  a  speculum,  nor  a  uterine  sound,  and  in  consequence  of  a 
false  diagnosis  performed  a  needless  operation.  It  was  held  that  the  facts 
presented  were  sufficient  to  take  the  question  to  the  jury. 

To  Whom  Cause  of  Action  Accrues.* — The  rule  of  the  common  law 
giving  separate  causes  of  action  to  the  husband  and  father  and  to  the  wife  and 
child  for  the  same  act  of  malpractice  has  been  preserved  in  the  jurisprudence 
of  the  several  States  and  is  now  the  law.  Nixon  vs.  Ludlam,  50  111.  App.,  273; 
Stone  vs.  Evans,  32  Minn.,  243;  Long  vs.  Morrison,  14  Ind.,  595;  "Law  in  its  Rela- 
tions to  Physicians,"  Taylor,  p.  336.  The  principle  underlying  tliis  law  regards 
the  family  in  certain  respects  as  a  single  entity,  the  rights  and  liabilities  being 
vested  in  the  husband  and  father.  If  the  wife  suffers  from  the  maltreatment 
of  a  Surgeon,  the  law  regards  the  husband  as  injured  in  the  loss  of  the  services 
and  society  of  his  wife,  and  to  recover  this  injury  he  sues  alone.  In  addition, 
a  cause  of  action  arises  in  favor  of  the  wife  for  the  injury  and  the  physical  suffer- 
ing to  which  she  has  been  subjected  by  such  maltreatment  and  upon  this  cause 
of  action  the  husband  and  wife  sue  jointl}^  at  common  law.  In  the  States 
or  jurisdictions  where  a  married  woman  is  permitted  by  statute  to  sue  in  her 
own  name,  the  action  is  brought  by  the  wife  in  her  own  name  and  on  her  own 
behalf.  Practically  the  same  causes  of  action  arise  when  a  child,  suffers  in- 
jury due  to  the  malpractice  of  the  Surgeon,  \-iz.,  one  to  the  father  for  loss  of 
services  and  cost  of  care  and  treatment  of  the  child,  and  one  to  the  child  him- 
self for  any  pain  and  suffering  and  permanent  injury  beyond  his  minority. 
The  suit  for  the  child  is  brought  by  the  father,  or  guardian,  or  by  a  third 
person  called  next  friend. 

Questions  of  Malpractice  can  be  Litigated  but  ONCE.f — It  is  held  that 
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where  these  questions  or  issues  have  been  raised  between  the  parties  and  have 
been  judicially  decided  by  a  court  of  competent  jurisdiction  the  questions  so 
decided  cannot  be  again  litigated  between  such  parties.  The  doctrine  is  known 
in  the  law  as  that  of  res  adjudicata.  In  accordance  with  this  doctrine  it  has 
frequently  been  held  by  the  courts  that,  in  case  a  Surgeon  has  brought  suit 
against  a  patient  for  services  rendered,  and  the  case  was  tried,  and  decided  in 
the  Surgeon's  favor,  the  patient  will  thereafter  be  forever  debarred  from  main- 
taining any  action  on  account  of  malpractice  in  the  treatment  which  con- 
stituted the  basis  of  the  Surgeon's  claim,  the  theory  being  that  all  questions 
pertaining  to  such  alleged  malpractice,  having  once  been  before  the  court, 
cannot  therefore  be  subsequently  reopened  between  the  same  parties.  Should 
the  patient  fail  to  appear  at  the  trial  and  thus  allow  a  judgment  against  him  by 
default,  the  question  has  arisen,  Will  the  judgment  thus  rendered  against  him 
be  likewise  a  bar?  It  is  sufficient  to  state  that  the  courts  of  several  States  have 
given  different  opinions;  viz.,  affirmatively,  New  York,  New  Jersey,  Arkansas, 
Gates  us.  Preston,  41  N.  Y.,  113;  Blah- ?;s.  Bartlett,  75  N.  Y.,  150;  Bellinger  I's. 
Craigue,  31  Barb.,  534;  Ely  us.  Wilbur,  49  N.  J.  L.,  685;  Dale  vs.  Lumber  Co., 
48  Ark.,  188;  negatively,  Indiana,  Ohio,  Wisconsin,  West  Virginia,  Goble  vs. 
Dillon,  86  Ind.,  327;  Sykes  vs.  Bonner,  Cine.  R.  (Ohio),  464;  Ressequie  vs. 
Byers,  52  Wis.,  650;  Lawson  vs.  Conway,  37  W.  Va.,  159. 

XII.  The  Surgeon  as  a  Witness. — Suggestions  to  the  Surgeon  as  a 
Witness. — It  has  been  truly  remarked  by  El  well  *  that  the  medical  witness 
rarely  finds  in  works  on  medical  jurisprudence  those  directions  he  needs  to  pre- 
pare him  for  the  important  duties  of  making  up  and  giving  opinions  that  are  to 
be  received  by  a  court  and  jury  as  facts,  and  that  will  warrant  them  in  rendering 
a  verdict  or  judgment  upon  such  opinions.  The  same  authority  also  says, 
"He  who  studies  well  the  office  of  the  professional  witness, — combining,  as  it 
does,  the  importance  of  the  evidence,  and  the  value  of  the  position  to  the  witness 
himself,— will  be  impressed  with  the  magnitude  of  the  consequences  involved, 
and  qualifications  necessary  for  an  easy  and  honorable,  as  well  as  pleasant 
discharge  of  its  functions." 

Preparation  of  Witness. — Elwell  says  that  the  medical  witness  can  only 
be  prepared  to  do  credit  to  himself,  justice  to  the  parties  interested  in  the  issues 
of  the  case  upon  which  he  is  called,  and  honor  to  the  profession  which  he  repre- 
sents, by  a  thorough,  well-ordered,  well-digested  knowledge  and  complete  under- 
standing of  his  profession,  in  all  its  extensive  and  intricate  departments  upon 
questions  in  any  of  which  he  may  be  called  to  give  an  opinion.  Professor 
Coventry  gives  the  following  t  advice  to  medical  witnesses,  "The  medical  witness 
should  have  his  mind  fully  prepared,  before  taking  the  stand,  as  to  what  he  can 
testify  to,  and  his  reasons,  if  they  are  required.  He  should,  in  his  testimony, 
avoid,  as  much  as  possible,  the  use  of  technical  or  professional  terms,  which 
the  jury  would  not  be  likely  to  understand;  but  if  unavoidable,  then  their 
meaning  should  be  explained  to  the  jury." 

*  A  Medico-Legal  Treatise  on  Malpractice  and  Medical  Evidence,  etc.  By  John  J.  Elwell, 
M.D.,  p.  305  et  seq.  f  Report  to  the  American  Medical  Association. 
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The  Manner  of  the  Witness. — Elwell  states  that  if  the  witness  proceeds 
in  an  equivocal,  halting  manner,  not  using  affirmative  terms,  he  will  not  receive 
that  degree  of  credit  that  he  would  if  he  coolly,  firmly,  and  candidly,  without 
any  real  or  apparent  prejudice  or  hesitation,  stated  distinctly  what  he  knows, 
and  upon  what  his  knowledge  is  founded.  If  the  witness'  manner  is  open,  and 
free  from  that  peculiar  restraint  and  nervousness  that  usually  characterize 
the  interested  or  dishonest  wdtness,  and  if  he  can  give  a  clear  and  complete 
reason  for  his  statement,  then  he  will  be  believed.  If,  on  the  other  hand,  he 
is  over-exact,  or  very  loose  in  his  statements,  reluctant,  or  unable  to  give  a 
good  reason  for  what  he  says,  he  will  be  distrusted  and  discredited.  Professor 
Coventry  advises  the  witness,  in  giving  his  testimony,  to  keep  cool  and  collected, 
and  not  permit  himself  to  be  irritated  or  confused  by  the  counsel;  he  should 
avoid  introducing  any  expression  or  opinion  not  immediately  connected  with 
the  cause  before  the  court. 

Avoid  Discussion  with  Counsel. — Elwell  says  that  the  medical  witness 
should  never  permit  himself  to  be  cunningly  drawn  into  a  discussion  while 
upon  the  stand,  either  metaphysical  or  scientific;  because  it  will  always  be 
carried  on  to  disadvantage  on  his  part.  It  is  a  discussion  the  com't  and  jury 
can  feel  but  little  interest  in,  and  the  chances  are  that  it  will  result  to  the  dis- 
credit and  discomfiture  of  the  witness.  The  counsel  being  perfectly  at  home 
in  the  presence  of  the  court,  and  the  witness  being  placed  in  a  new,  and  to 
him,  perhaps,  an  embarrassing  and  awkward  position,  the  former  will,  of  course, 
have  every  advantage.  The  witness  has  done  his  duty  when  he  has  answered 
the  question  put  to  him,  in  as  few  words  as  will  convey  the  sense  he  wishes  to 
utter,  with  proper  explanations,  if  any  is  needed.  When  he  volunteers  any- 
thing beyond  this,  not  directly  bearing  upon  the  question  at  issue,  he  does  it 
at  his  peril,  and  prejudices  his  position.  While  the  witness  has  an  undoubted 
right  to  clothe  his  ideas  in  his  own  language,  and  explain  fully  just  what  he 
means,  let  him  study  brevity,  for  he  has  no  right  to  go  out  of  his  way,  even  to 
argue  or  defend  his  position,  unless  called  upon  so  to  do.  After  he  has  given 
an  opinion  and  the  grounds  for  it,  whether  right  or  wrong,  it  should  be  left 
there.  The  witness  is  entitled  to  the  right— and  should  insist  upon  it — of 
having  the  question  fairly  and  clearly  stated,  and  he  should  not  attempt  an 
answer  until  he  fully  comprehends  its  bearing. 

Care  in  Answering  Categorical  Questions, — Elwell  cautions  the  Sur- 
geon as  a  witness  to  be  careful  as  to  categorical  answers  to  questions,  unless  he 
completely  comprehends  the  effect  of  such  answers,  and  the  extent  to  which 
they  reach.  Yes,  or  no,  positively  fixes  the  answer,  and  afterward  it  may 
be  found  difficult  to  quahfy  such  answers.  A  witness  may  say  yes,  or  no, 
to  facts  witliin  his  knowledge,  but  when  the  question  involves  several  elements 
and  various  cii'cumstances,  as  most  professional  questions  do,  these  positive 
terms  should  be  used  cautiously  and  guardedly. 

Difference  Between  an  Ordinary  Witness  and  an  Expert  Witness. — 
In  Sheldon  vs.  Wright,  67  Atl.  Rep.,  807,  an  action  for  alleged  malpractice  in 
the  treatment  of  a  fracture  of  the  tibia,  the  Supreme  Court  of  Vermont  held 
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that  the  ordinary  witness  testifies  as  to  facts  of  which  the  jury  have  or  should 
have  knowledge  of  their  own,  but,  nevertheless,  they  must  apply  their  own 
good  judgment  to  the  testimony  of  such  witnesses  in  determining  what  facts 
are  proved.  The  expert  testifies  to  facts  of  a  different  class,  or  to  the  inter- 
pretation of  facts,  for  the  most  part  about  which  the  jiu'y  are  not  expected  to 
have  knowledge  of  their  own. 

Scientific  and  Technical  Knowledge  not  Within  the  Experience  op 
THE  Ordinary  Witness. — In  Rowe  vs.  Whatcom  County  Railway  and  Light 
Co.,  87  Pac.  Rep.,  921;  s.  c.  44  Wash.,  648,  a  personal-injury  case,  the  principal 
issue  at  the  trial  was  whether  the  plaintiff  had  curvature  of  the  spine  as  a  result 
of  other  injuries.  Prior  to  the  trial  the  court  appointed  three  physicians  to 
make  a  physical  examination  of  the  plaintiff  at  the  request  of  the  defendant  who 
afterward  called  them  as  witnesses.  These  witnesses  testified  to  certain  tests 
which  they  applied  to  the  plaintiff  to  determine  whether  he  was  suffering  from 
curvature  of  the  sjiine.  The  plaintiff  called  a  mecUcal  witness  in  rebuttal  who 
was  not  allowed  by  the  trial  court  to  answer  the  questions  as  to  whether  the 
tests  were  proper  and  fair.  The  reason  assigned  by  the  trial  court  for  its  ruling 
sustaining  objections  to  these  questions  was,  that  the  question  whether  the  tests 
applied  by  the  witnesses  for  the  defendant  were  fair  or  proper,  was  for  the  jury. 

The  Supreme  Court  of  the  State  of  Washington  held  that  in  this  the  tiial 
court  erred.  It  ruled  that  the  witness  was  asked  his  opinion  on  a  matter  involv- 
ing scientific  and  technical  knowledge,  not  within  the  ordinary  experience  of 
the  witness  or  jury,  and  should  have  been  permitted  to  answer.  Certainly  the 
ordinai-y  juror  is  not  qualified  to  determine  whether  any  given  test  will  disclose 
the  presence  or  absence  of  curvatm-e  of  the  spine  without  the  aid  of  expert  or 
opinion  evidence.  Nor  was  there  any  merit  in  the  claim  that  the  testimony 
was  not  proper  in  rebuttal,  ^^'hile  the  witness  had  already  testified  that  the 
plaintiff  had  curvature  of  the  spine,  stating  fully  the  reasons  for  liis  conclusion, 
yet  he  was  asked  nothing  concerning  the  test  afterward  applied  by  the  de- 
fendant's witnesses  and  he  could  not  be  and  was  not  required  to  anticipate  the 
tests  that  might  be  resorted  to. 

Attending  Surgeon  ^l\y  Testify  as  to  Prob.\bilities. — In  Vohs  vs. 
Shorthill  &  Co.,  130  la.,  538;  s.  c.  107  N.  W.  Rep.,  417,  the  Supreme  Court  of 
Iowa  said,  in  a  personal-injiu'y  case,  that  the  rule  as  generally  applied  may  be 
conceded  to  exclude  medical  testimon}^  of  merely  possible  or  speculative  results 
of  the  present  condition  of  an  injured  party.  But  it  is  too  well  settled  to  require 
the  citation  of  authorities  that  where  an  injmy  negligently  occasioned  is  per- 
manent or,  if  not  permanent,  recover}-  is  not  complete  at  the  time  of  the  trial, 
the  injui'ed  party  is  entitled  to  damages  already  accrued,  and  such  other  dam- 
ages also  as  tlic  evidence  shows  him  reasonably  certain  to  sustain  in  the  future. 
As  bearing  on  tliat  point  it  is  certainly  competent  for  a  physician  who  has 
examined  and  treated  him  and  knows  his  condition  to  express  an  expert  opinion 
as  to  futm-e  con.sequences  reasonably  to  be  expected  to  follow  the  injury.  And 
the  court  says  of  a  certain  phy.sician  that  he  was  not  asked  to  state  result? 
which  were  merely  possible,  but   whether  a  given  result  was  "likely,"  that  is, 
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probable,  or  reasonably  to  be  expected.  This  the  court  thinks  was  competent 
within  the  rule.  He  was  testifying  from  his  personal  examination,  knowledge, 
and  treatment  of  the  plaintiff's  injm-y,  and  there  was  no  occasion  for  propound- 
ing hypothetical  questions  or  to  assume  or  state  any  special  facts  as  a  foundation 
for  the  inquir}^  to  which  answer  was  sought. 

Distinction  Bp:tween  Expp^rt  and  Opinion  Evidence.— In  Schwantes  vs. 
State,  106  N.  W.  Rep.,  237;  s.  c.  127  Wise,  160,  the  Supreme  Court  of  Wisconsin 
holds  that  the  scope  of  " opinion  e\adence "is  not  limited  by  the  technical  meaning 
of  the  term  "  science,  art  or  skill."  It  says  that  the  quoted  expression,  often  found 
in  decisions,  in  a  view  that  might  be  taken  thereof,  conveys  rather  too  narrow 
an  idea  of  the  scope  of  "opinion  evidence."  It  may  have  no  appreciable  con- 
nection whatever  with  "science,  art  or  skill,"  in  a  technical  sense,  and  yet  be 
admissible  just  as  clearly  as  if  it  possessed  such  connection.  All  "opinion 
evidence"  is  not  expert  evidence  in  the  general — the  legal — sense  of  the  term. 
The  term  ''skill"  as  used  in  the  (juoted  expression  must  be  regarded  in  its 
broadest  signification,  not  applied  necessarily  only  to  mechanical  or  professional 
knowledge.  It  includes  every  subject  susceptible  of  special  and  peculiar  knowl- 
edge derived  from  experience.  The  term  "science,  art  or  skill"  as  a  limitation 
of  expert  e\ddence  is  more  of  a  lexiconic  than  judicial  origin.  Webster  defines 
the  noun  "expert"  as  "One  who  has  skill,  experience,  or  peculiar  knowledge 
on  certain  subjects  of  inquiry  in  science,  art,  trade,  or  the  like;  a  scientific  or 
professional  witness."  That,  strictly  construed,  is  hardly  a  safe  guide.  The 
law  writers  define  the  tei*m  as  "a  person  having  special  knowledge  and  skill 
in  the  particular  calling  to  which  the  inquiry  relates."  The  preliminary  ques- 
tions respecting  "opinion  evidence,"  that  is,  that  of  the  competency  of  the 
witness,  and  that  of  whether  the  subject  is  within  the  scope  of  "opinion  evidence," 
are  in  the  field  of  competency,  in  w^hich  the  judgment  of  the  trial  court  is  con- 
clusive, unless  showai  to  be  clearly  wrong. 

Evidence  of  Surgeon  as  Expert  Should  be  Unbiassed.— Although  it 
is  a  truism  to  assert  that  the  evidence  of  the  Surgeon  as  an  expert  should  be 
unbiassed,  yet  expert,  or,  as  it  is  sometimes  called,  "professional  evidence,"  has 
unfortunately  fallen  into  such  disrepute  in  the  courts  that  we  deem  it  important 
in  this  connection  to  counsel  the  Surgeon  testifying  as  an  expert,  to  preserve 
his  mind  in  a  completely  unbiassed  state  in  forming  and  expressing  an  opinion 
on  the  facts  presented.  The  attitude  of  legal  authorities  and  of  the  courts 
toward  expert  medical  testimon}^  justifies  our  cautionary  advice. 

In  discussing  this  subject  a  noted  author  and  distinguished  jurist  refers 
to  the  following  cases:  * 

Lord  Campbell  in  Tracey  Peerage,  10  CI.  and  P'in.,  191,  said  that  "skilled 
witnesses  came  with,  such  a  bias  on  theii'  minds  to  support  the  cause  in  which 
they  are  embarked,  that  hardly  an}^  weight  should  be  given  to  their  evidence." 
Judge  Taylor,  in  his  work  on  Evidence  (sixth  e'A.),  p.  49,  says,  "Perhaps  the 
testimony  which  least  deserves  credit  with  a  jury  is  that  of  skilled  mtnesses; 
these  gentlemen  are  usually  required  to  speak,  not  to  facts  but  to  opinions; 

*  Thomas  on  Negligence  (2d  ed.).  pp.  1208,  1209. 
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and  when  this  is  the  case,  it  is  often  quite  surprismg  to  see  with  what  facility 
and  to  what  an  extent,  their  views  can  be  made  to  correspond  with  the  wishes 
or  the  interests  of  the  parties  who  call  them.  They  do  not,  indeed,  wilfully 
misrepresent  what  they  think;  but  their  judgments  become  so  warped  by  regard- 
ing the  subject  in  one  point  of  view,  that,  even  when  conscientiously  disposed, 
they  are  incapable  of  expressing  a  candid  opinion."  In  Roberts  vs.  N.  Y. 
El.  R.  Co.,  128  N.  Y.,  464,  the  Court  of  Appeals,  by  Judge  Peckham,  said:  "Expert 
evidence,  so-called,  or,  in  other  words,  e\ddence  of  the  mere  opinion  of  witnesses, 
has  been  used  to  such  an  extent  that  the  e%'idence  given  by  them  has  come  to 
be  looked  upon  with  great  suspicion  by  both  courts  and  juries,  and  the  fact 
has  become  very  plain  that  in  any  case  where  opinion  evidence  is  admissible, 
the  particular  kind  of  an  opinion  desired  by  any  part)^  to  an  investigation  can 
be  readily  procm-ed  by  paying  the  market  price  therefor." 

These  criticisms  of  expert  evidence  are  undoubtedly  severe,  but  there  is 
sufficient  justification  for  them  to  requii'e  a  word  of  warning  to  Surgeons  who 
appear  in  the  courts  as  expert  witnesses,  especially  in  what  are  known  as 
"personal-injury"  actions.  These  cases  now  fill  the  court  calendars,  and  are 
frequently  brought  and  maintained  by  attorneys  upon  a  contingent  basis, 
rel3dng  upon  a  result  favorable  to  the  plaintiff  for  compensation  for  their  ser\dces, 
and  to  meet  the  expenses  of  litigation  including  the  fees  of  the  Surgeons  called 
as  experts.  W^ien  requested  to  testify  as  an  expert  the  Siu'geon  should  use  dis- 
criminating judgment  as  to  the  merits  and  bona  fides  of  the  case  in  which  his 
services  are  sought  to  be  enlisted,  and  not  allow  himself  to  be  draAvn  into  anv 
case  the  justice  and  fairness  of  which,  from  a  professional  standpoint,  he  himself 
is  not  reasonably  well  assured. 

The  Supreme  Com't  of  Pennsylvania  very  justly  remarks  in  Huston  vs. 
Borough  of  Fi'eemansburg,  61  Atl.  Rep.,  1022;  s.  c.  212  Penn.  St.,  550,  a  per- 
sonal-injury case,  "In  the  last  half-centur}^  the  ingenuity  of  counsel,  stimu- 
lated by  the  cupidity  of  clients  and  encouraged  by  the  prejudices  of  juries,  has 
expanded  the  action  for  negligence  until  it  overtops  all  others  in  frequency  and 
importance,  but  it  is  only  in  the  very  end  of  that  period  that  it  has  been 
stretched  to  the  effort  to  cover  so  intangible,  so  untrustworthy,  so  illusory, 
and  so  speculative  a  cause  of  action  as  mere  mental  disturbance.  It  requires 
but  a  brief  judicial  experience  to  be  convinced  of  the  large  proportion  of 
exaggeration,  and  even  of  actual  fraud,  in  the  ordinary  action  for  physical 
injuries  from  negligence,  and  if  tlie  Court  opened  the  door  to  this  new  inven- 
tion the  result  would  be  great  danger,  if  not  disaster,  to  the  cause  of  practical 
justice." 

Qualifications  of  a.\  Expert. — In  Macon  Railway  and  Light  Co.  vs. 
Mason,  51  S.  E.  Rep.,  569;  s.  c.  123  Ga.,  773,  the  Supreme  Court  of  Georgia  held 
that  nothing  more  is  required  to  entitle  one  to  give  testimony  as  an  expert  than 
that  he  has  been  educated  in  the  particular  trade  or  profession;  knowledge 
gained  by  consistent  and  close  study  of  medical  works  renders  one  competent 
to  testify  as  an  expert  concerning  the  matters  of  which  he  has  thus  learned; 
it  is  not  necessary  that  he  should  he  actively  engaged  in  the  practice  of  medicine; 
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nor  is  it  essential  that  one  who  has  a  really  scientific  education  on  the  subject 
should  be  a  graduate  of  any  medical  college,  or  have  a  license  from  any  medical 
board;  what  he  knows  is  what- really  qualifies  liim  to  express  an  opinion  as  an 
expert,  and  a  diploma  or  license  is  only  important  as  furnisliing  satisfactory 
evidence  of  his  competency  as  a  witness. 

Court  Decides  as  to  Qualifications  of  Expert. — In  Conley  vs.  Port- 
land Gas  Light  Company,  58  Atl.  Rep.,  61;  s.  c.  99  Me.,  57,  the  Supreme  Judicial 
Court  of  Maine  held  it  to  be  a  universal  rule  that  whether  a  witness  called  as 
an  expert  has  the  necessary  ciualifications  to  enable  him  to  testify  as  such  is 
a  preliminary  question  addressed  to  the  presiding  justice,  and  his  decision 
must  be  final  and  conclusive  unless  it  is  made  clearly  to  appear  from  the  evidence 
that  it  was  not  justified  or  was  based  on  some  error  in  law;  expert  capacity  is  a 
matter  wholly  relative  to  the  subject  of  the  particular  question;  a  witness  may 
be  sufficiently  qualified  for  one  question  and  totally  unqualified  for  the  next; 
special  skill  and  knowledge  in  regard  to  a  particular  subject  can  only  come 
from  experience  or  special  study  or  both;  mere  casual  observation,  superficial 
reading,  or  slight  oral  instruction  is  not  suflScient. 

Matters  for  Expert  Medical  Testimony. — Li  Travelers  Insurance 
Company  vs.  Thornton,  42  S.  E.  Rep.,  287;  s.  c.  116  Ga.,  121,  the  Supreme 
Court  of  Georgia  held  that  an  expert  can  testify  as  to  what  was  the  cause  of 
death,  or  of  an  injury,  or  as  to  the  effect  of  disease,  or  as  to  the  effect  of  a 
blow  on  one  sound  or  on  one  unsound;  he  can  give  liis  opinion  on  physical 
facts  or  as  to  the  medical  facts,  but  he  cannot  determine  the  legal  classifica- 
tion of  such  facts.  The  expert  may  aid  the  jury,  but  he  cannot  act  as  a  mem- 
ber of  the  jury;  nor,  while  he  is  on  the  stand,  can  he  transcend  the  functions 
of  a  witness,  and  under  the  guise  of  giving  testimony  state  a  legal  conclusion. 

In  Taylor  vs.  Grand  Ave.  Ry.  Co.,  84  S.  W.  Rep.,  873;  s.  c.  185  Mo.,  239,  the 
Supreme  Court  of  Missomi  held  that  it  would  be  proper  to  state  to  the  plaintiff's 
experts  the  nature  and  extent  of  the  injuries  received  by  the  plaintiff  as  they 
appeared  at  the  time  of  the  accident,  and  then  to  ask  them  whether  or  not  in  their 
opinion  such  injmies  might,  could,  or  would  result  in  paralysis.  The  experts  hav- 
ing thus  given  an  opinion,  it  would  be  for  the  jury  to  find  the  fact  as  to  whether 
in  this  particular  case  the  paralysis  w^as  caused  as  the  plaintiff's  experts  said 
it  might  have  been  caused,  or  whether  it  was  the  result  of  other  causes  as  the 
defendant's  experts  testified  might  be  the  case.  There  is  a  very  essential  differ- 
ence between  permitting  an  expert  to  give  an  opinion  and  permitting  him  to 
draw  a  conclusion.  The  one  is  the  province  of  a  witness;  the  other  is,  in  the 
first  instance,  the  special  prerogative  of  the  jury.  When  a  witness  is  thus 
permitted  by  the  court  to  invade  the  province  of  the  jury,  it  goes  to  the  jury 
with  the  endorsement  of  the  coiu-t,  and  is  calculated  to  make  them  believe 
that  it  was  proper  for  the  witness  instead  of  the  jury  to  draw  the  concluison. 

WmsTESs  Should  be  Permitted  to  Explain  Meaning  of  Scientific  or 
Technical  Terms. — It  was  held  to  be  eminently  proper  by  the  Supreme  Court 
of  Indiana  in  Swygart  vs.  Willard,  76  N.  E.  Rep.,  755,  that  a  witness  dealing 
with  scientific  or  technical  terms,  should,  if  possible,  make  his  meaning  more 
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clear  by  reference  to  terms  in  common  use.  It  was  not  improper  for  the  same 
reasons  to  permit  a  physician  to  explain  in  this  case  the  meaning  of  "Monomania '' 
as  used  by  him.  He  was  rightly  permitted  also  to  explain  the  distinctive  pecul- 
iarities of  a  mind  suffering  from  insane  delusions;  the  symptoms  of  dementia, 
and,  on  a  hypothetical  statement  of  facts  showing  some  form  of  mental  unsound- 
ness, to  testify  under  what  class  of  unsoundness  of  mind  the  testator  should  bo 
placed.  A  medical  expert  may  also  explain  the  effect  resulting  to  the  brain, 
nervous  system,  and  body  of  a  man  from  the  excessive  use  of  alcohol. 

Inasmuch  as  an  expert  has  the  right  to  explain  the  reasons  for  his  opinion, 
it  was  held  to  be  competent  for  the  witness  to  state  an  experiment  in  detail  to 
fortify  his  opinion.  Commonwealth,  etc.,  vs.  Tucker,  76  N.  E.  Rep.,  134,  135. 
But  the  court  said  it  is  settled  in  Massachusetts  that  the  rule  allowing  an  expert 
to  give  the  reasons  for  his  opinion  has  its  limitations,  one  of  which  is  thus  stated 
(citing  from  Hunt  vs.  Boston,  152  Mass.,  168;  s.  c.  25  N.  E.  Rep.,  82) :  "A  party 
cannot  put  in  evidence  incompetent  facts  under  the  guise  of  fortifying  the 
opinion  of  his  witness,  even  if  the  evidence  might  have  been  properly  admitted 
on  the  cross-examination  of  the  expert."  The  experiment  in  question  being 
incompetent  as  substantive  evidence,  the  court  properly  excluded  all  evidence 
as  to  its  nature,  even  whether  made  on  a  dead  or  living  body,  although  offered 
under  the  guise  of  a  reason  for  the  opinion  of  the  witness. 

Demonstration  of  Injuries  to  Jury  by  Expert  Witness. — Expert  wit- 
nesses sometimes  give  their  testimony  with  an  aii*  of  authority  offensive  to  the 
court.  Their  attitude  is  that  of  a  professor  giving  a  lecture  to  his  class  and  in 
their  excitement  discuss  matters  foreign  to  the  question  at  issue.  Such  exhibi- 
tions on  the  part  of  experts  are  under  the  control  of  the  court,  but  they  tend 
to  impair  the  character  and  confidence  of  court  and  jury  which  an  expert  witness 
ought  by  his  conduct  to  inspire. 

In  Rice  vs.  the  Wabash  Railroad  Company,  74  S.  W.  Rep.,  428,  the  Court  of 
Appeals  at  St.  Louis,  Missom'i,  in  a  personal-injury  case  said  that  the  company 
was  loud  and  vehement  in  its  complaint  against  what  was  termed  the  anatomical 
and  surgical  lecture  of  the  suing  party's  expert  witness  in  describing  and  illus- 
trating, by  reference  to  that  party's  nose,  the  nature  of  the  injuries  sustained. 
But,  if  the  method  adopted  l)y  the  party  suing  in  ])resenting  such  testimony  was 
effective  and  potent,  the  court  says,  the  presiding  judge  was  clothed  with  broad 
discretionary  authority  in  the  proper  course  and  seemly  conduct  of  trials  before 
him,  and,  in  the  absence  of  clear  abuse  of  such  power,  the  court  is  inclined 
to  defer  to  his  action,  and  assume  that  he  properly  controlled  the  management 
of  the  trial,  and  it  was  not  disposed  to  hold  that  the  manner  in  which  the  injuries 
of  the  party  suing  were  demonstrated  by  the  physician  to  the  jury  constituted 
reversible  error. 

Admissibility  of  Evidence  of  Experiments  by  Experts. — In  Common- 
wealth vs.  Tuckei-,  supra,  a  homicide  case,  one  of  the  questions  claimed 
to  be  material,  was  whether  the  azygous  vein  of  the  victim  was  severed  by 
a  stab  in  the  back,  the  prosecution  contending  that  it  was  and  the  defence 
that  it  was  not.     A  medical  expert  testified  on  the  part  of  the  defence  that, 


SURGERY  AND   THE   LAW.  777 

while  it  was  barely  possible  that  the  vein  was  thus  severed,  yet  it  was  highly 
improbable,  and  finally  said  that  to  him  it  seemed  impossible;  asked  whether 
he  had  made  any  experiments  for  the  pm-pose  of  "ascertaining  that  opinion," 
he  replied  that  he  had;  asked  whether  he  had  made  experiments  on  a  body 
approximating  the  size  of  the  victim  in  this  case  described  by  him,  he  said  he 
had.  Objection  being  made  he  was  not  allowed  to  show  the  nature  of  the 
experiment. 

The  Supreme  Judicial  Court  of  Massachusetts  decided  that  the  Court  was 
fully  justified  in  excluding  the  experiment  and  any  inquiry  into  its  nature. 
It  says,  the  true  ground  of  admitting  the  details  and  result  of  such  an  experiment 
is  that  it  may  be  of  assistance,  but  the  question  whether  it  may  be,  or  whether 
it  may  not  lead  to  too  man}'  collateral  questions,  is  largelj'  within  the  discretion 
of  the  com-t.  The  ruling  was  just  in  view  of  the  nature  of  the  question  in 
dispute,  viz.,  whether  the  azygous  vein  was  cut  by  the  stab  in  the  back,  taken 
in  connection  with  the  difference  necessarily  existing  between  the  conditions 
in  the  case  on  trial  and  those  under  which  the  experiment  was  performed,  and 
the  obvious  difficulty,  if  not  impossibility,  of  ascertaining  w^hether  such  differ- 
ence had  any  material  effect  on  the  result. 

Expert  Cannot  Base  an  Opinion  on  Evidence  of  Others. — In  Elgin, 
Aurora  and  Southern  Traction  Co.  vs.  Wilson,  217  111.,  47;  s.  c.  75  N.  E.  Rep.,  436, 
the  Supreme  Com't  of  Illinois  says  a  physician  may  testify  as  an  expert  from 
information  obtained  by  a  physical  examination  of  the  person  who  is  the  subject 
of  the  inquiry,  but  he  should  not  be  permitted  to  state  liis  opinion  based  on  the 
conclusion  arrived  at  by  himself  made  upon  the  evidence  as  he  heard  it  and 
gave  it  weight.  The  proper  course  is  to  state  hypothetically  the  case  which 
the  party  producing  the  witness  thinks  has  been  proved,  and  to  ask  an  opinion 
based  on  such  hypothetical  case.  To  permit  the  expert  to  base  his  opinion  on 
the  testimony  as  he  construes  it,  and  has  weighed  it,  would  be  to  permit  him  to 
exercise  the  functions  of  a  jury,  and,  in  a  sense,  decide  the  whole  issue  for  them. 

Simulation  of  Pain  Subject  for  Expert  Testimony. — In  the  personal- 
injury  case  of  McGrew  vs.  the  St.  Louis,  San  Francisco  and  Texas  Railway  Co., 
74  S.  W.  Rep.,  816,  the  party  suing  had  been  thrown  from  a  wagon  in  conse- 
quence of  the  frightening  of  a  horse  which  she  was  driving.  There  was  much 
evidence  in  the  record  to  the  effect  that  she  was  not  injiu-ed  to  the  extent  claimed, 
and  that"  some  of  her  pretended  injuries  were  feigned  and  simulated.  One  of 
the  attending  physicians  who  examined  her  injuries,  and  treated  her  for  the 
same,  testified  that  he  had  employed  certain  tests  to  ascertain  whether  she 
could  feel  pain  in  her  limbs.  He  was  asked  whether  or  not  she  was  simulating 
the  absence  of  pain  when  tlie  tests  w^re  applied. 

The  Court  of  Civil  Appeals  of  Texas  held  that  it  was  error  not  to  admit 
this  e\adence,  for  the  question  asked,  and  the  proposed  answer  thereto,  were 
in  its  opinion  the  subject  of  expert  testimony — a  matter  peculiarly  within  the 
province  of  the  physician. 

Expert  Evidence  as  to  Permanency  of  Injury. — In  Hallum  vs.  Village  of 
Omro,  99  N.  W.  Rep.,  1051,  an  action  brought  to  recover  damages  for  personal 
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injuiies  alleged  to  have  been  sustained  on  a  defective  sidewalk,  the  Supreme 
Coui't  of  Wisconsin  stated  that  a  surgeon  had  given  his  opinion  as  to  the  plaintiff's 
ability  to  control,  normally;  the  action  of  her  left  limb  from  having  observed 
her  as  she  walked  and  had  given  opinion  evidence  as  to  the  probable  cause  of 
such  condition.  The  Court  held  there  was  no  error  in  that.  Again,  the  surgeon 
having  knowledge  as  to  what  the  plaintiff  testified  respecting  her  condition 
before  and  after  the  accident,  was  asked,  on  the  hypothesis  that  her  testimony 
was  true,  whether  the  injuries  she  was  suffering  from  "were  liable  to  be  per- 
manent." It  was  strenuously  insisted  that  such  testimony  was  conjectural 
and  was  erroneously  received.  The  Court  held  that  it  is  true  that  there  can 
be  no  recovery,  legitimately,  for  permanent  impairment  in  a  case  like  this  in 
the  absence  of  competent  evidence  warranting  a  conclusion,  with  reasonable 
certainty,  that  such  impairment  will  exist  as  a  result  of  the  accident ;  but  it  is 
not  necessary  that  opinion  evidence  should  be  confined  to  that  high  degree  of 
certainty.  Experts  may  properly  testify  to  the  mere  probabilities  of  the  case. 
It  would  ordinarily  be  very  chfficult  to  seciu'e  any  more  definite  opinion  evidence 
than  that  from  a  conscientious  expert.  An  examination  of  the  cases  cited  will 
show  that  "probable,"  "likely, "  and  "liable"  have  been  treated  as  synonymous, 
each  dealing  with  reasonable  probability,  not  with  possibility ;  that  what  may 
probably  or  is  likely  or  liable  to  be  the  future  result  of  a  personal  injury  is 
competent  evidence  to  prove  what  is  reasonably  certain  in  the  matter.  That  is 
according  to  lexical  authority  as  to  the  meaning  of  the  words.  The  better  way, 
however,  to  provoke  professional  opinion  evidence  in  such  a  matter  is  to  ask  for  the 
expert's  opinion,  not  using  either  term.  But  an  interrogative  as  to  what  the 
probabilities  are,  or  what  is  likely  or  liable  to  be  the  result  as  regards  permanency 
of  the  injury,  cannot  be  condemned  as  speculative  or  conjectm'al.  This  does 
not  militate  at  all  against  the  doctrine  that  the  ultimate  vital  fact  to  be  deter- 
mined is  what  is  reasonably  certain  to  be  the  result.  That  is  for  the  jury  to 
determine  from  all  of  the  evidence  bearing  on  the  question,  including  the  opinion 
evidence  as  to  what  is  probable,  likely,  or  liable  to  be  the  result. 

Expert  Testimony  as  to  Subjective  Symptoms  not  Admissible  as  Evi- 
dence.— In  Greinke  vs.  Chicago  Railway  Co.,  85  N.  E.  Rep.,  327,  a  personal- 
injury  case,  the  Supreme  Court  of  Illinois  held  that  it  is  well  settled  that  a  sur- 
geon when  called  as  a  witness  who  has  not  treated  the  injured  party,  but  has 
examined  him  solely  as  a  basis  on  which  to  found  an  opinion  to  be  given  in  a 
trial  to  recover  damages  for  the  injury  sustained  by  the  injured  party,  cannot 
testify  to  the  statements  made  by  the  injured  party  to  him,  or  in  his  presence, 
during  such  examination,  or  base  an  opinion  on  the  statements  of  the  injui'ed 
party.  An  expert  witness  called  under  such  circumstances  must  base  his 
opinion  on  objective  and  not  on  subjective  conditions.  The  declarations  of 
the  injured  party  made  to  a  surgeon,  who  has  made  an  examination  of  such  party 
wit  h  a  view  to  qualif5dng  himself  to  testify  as  a  witness  only,  are  not  admissible. 

The  Court  did  not  intend  to  hold  that  a  sm*geon  may  not  be  able,  from 
an  examination  of  an  injured  party,  to  form  and  express  an  opinion  as  to  his 
physical  condition  and  the  probable  cause  which  induced  such  condition,  based 
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on  objective  testimony  alone,  but  what  it  intends  to  hold  is  that  a  surgeon 
who  has  not  treated  the  injured  party,  but  who  has  made  an  examination  of 
the  injui-ed  party  solely  ^^dth  a  view  to  testifying  as  an  expert,  should  not  be 
permitted  to  express  an  expert  opinion  to  the  jury  based  on  subjective  con- 
ditions, and  then  be  allowed  to  fortify  his  opinion  by  stating  to  the  jury  acts 
of  the  injured  party  wliich  could  have  been  purely  voluntary  and  under  the 
control  of  the  injured  party,  and  which  may  rest  on  no  other  basis  than  the 
truthfulness  of  the  injiu^ed  party. 

XIII.  Compulsory  Physical  Examination  of  Plaintiff.— Physical  Exam- 
ination OF  THE  Plaintiff  by  Experts. — The  right  of  the  defendant  to 
a  physical  examination  of  the  plaintiff  by  experts  in  personal-injury  cases  is  of 
importance  to  the  Surgeon.  Until  a  comparatively  recent  period  it  was  held 
that  the  Court  had  no  inherent  power,  and,  in  the  absence  of  a  statute  conferring 
the  right,  might  not,  in  advance  of  a  trial  of  an  action  for  personal  injuries,  compel 
the  plaintiff  on  application  of  the  defendant  to  submit  to  an  examination  of 
his  person  by  sui'geons  appointed  by  the  Coui't  ^dth  the  view  of  enabling  them 
to  testify  on  the  trial  as  to  the  existence  or  extent  of  the  alleged  injury.  This 
was  the  opinion  of  the  Court  of  Appeals  of  the  State  of  New  York  in  the  case  of 
McQuigan  vs.  D.  L.  &  W.  R.  Co.,  129  N.  Y.,  50  (1891).  This  decision  was  nota- 
ble as  having  reversed  the  first  ruling  affirming  the  power  of  the  Court  to 
order  such  examination  which  was  made  by  the  Superior  Court  of  New  York  in 
1868,  and  of  a  similar  ruling  by  the  special  term  of  the  New  York  Court  of 
Common  Pleas  in  Shaw  vs.  Van  Rensselaer,  60  How.  (N.  Y.),  143. 

The  Origin  of  Compulsory  Examination. — ^The  opinion  of  the  Superior 
Court  of  the  City  of  New  York  in  Walsh  vs.  Sayre,  52  How.  Pr.,  334,  is  historical 
and  should  be  quoted.  The  patient  was  a  child  suffering  from  a  swelling  in 
the  left  gluteal  region.  The  Surgeon  explored  the  swelling  and  finding  pus  he 
opened  the  abscess  freely.  In  the  discharge  were  slireds  of  dead  cellulai'  tissue, 
and  one  mass  was  so  large  as  to  require  enlargement  of  the  wound.  The  mother 
belie\ing  this  mass  was  a  portion  of  the  child's  flesh,  became  so  excited  that  the 
child  was  dressed  with  difficulty.  She  AAas  ad^dsed  to  return  with  the  child 
on  the  following  morning  for  treatment,  but  did  not,  and  the  Surgeon  heard 
no  more  of  the  case  until  he  was  notified  to  defend  himself  in  a  suit  for  mal- 
practice. It  appeai'ed  that  subsequently  two  surgeons  had  examined  the 
wound  and  both  alleged  that  the  liip  joint  had  been  opened,  and  it  was  on 
then-  expressed  opinion  that  the  action  was  commenced.  The  Surgeon  asked 
the  court  that  a  personal  inspection  be  accorded  him  and  other  qualified  sm-geons, 
on  the  ground  that  the  strongest  evidence  that  could  be  brought  forward  to 
prove  that  the  charge  of  the  plaintiff  was  false  would  be  the  determination  by 
surgical  witnesses  who  were  experts,  as  to  the  condition  of  the  child  with  the 
cicatrix  and  of  the  joint  at  that  time. 

This  "personal  inspection"  was  objected  to  by  the  attorney  for  the  plaintiff 
as  a  "personal  trespass,"  and  he  would  consent  to  nothing  but  an  "oral  exam- 
mation."  The  Court  sustained  the  objection  on  the  gromid  that  "there  was  no 
precedent  allowing  personal  examination  pre\aous  to  the  trial  of  the  cause." 
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T^pon  petition,  ''the  equity  side  of  the  court"  recognized  that  there  were  other 
rights  existing  at  the  same  time,  side  by  side  with  those  under  the  ordinary 
lilies  of  law,  and  ordered  that  such  an  examination  be  made.  The  opinion  of 
Judge  Jones  establishing  this  precedent  from  the  point  of  view  of  the  equity 
of  the  petition  is  a  model  of  sound  logic. 

The  Court  said  that,  as  the  determination  of  the  action  depends  on  the 
judgment  of  skilled  surgeons,  the  defendant  will  prosecute  his  defence  under 
serious,  if  not  disastrous,  disadvantages  if  this  motion  be  denied.  For,  in  that 
event,  he  will  have  to  combat  the  testimony  of  those  sm-geons  who  have  already 
formed  theu-  opinions  adverse  to  him,  possibly  under  the  influence  of  an  uncon- 
scious bias  and  have  not  only  so  formed  them  but  expressed  them.  There  is  no 
just  reason  why  the  defendant  should  be  suffered  to  remain  under  this  disadvan- 
tage when  it  can  be  easily  avoided  by  a  resort  to  the  same  means  by  which  it 
was  created.  In  a  case  where  skilled  surgeons  may  honestly  differ  in  then- 
views,  it  is  not  proper  that  the  cause  should  be  left  to  be  determined  on  the 
evidence  of  two  or  tliree  siu"geons,  selected  by  the  plaintiff  out  of  the  whole 
body  of  surgeons,  perhaps  because  their  views  are  adverse  to  the  defendant's; 
but  it  is  eminently  proper  that  defendant  should  have  the  benefit  of  the  testimony 
of  one  or  two  surgeons  of  his  own  selection,  and  that  these  surgeons  should  have 
the  requisite  means  of  forming  a  correct  judgment,  one  of  which  is  an  examina- 
tion of  the  affected  part. 

In  1893  the  Legislatiu-e  of  the  State  of  New  York  enacted  a  law  (Chap.  721) 
wliich  authorized  such  examination  upon  application  to  the  Com't  in  the  following 
terms  (Code  of  Civil  Procedure,  Sec.  873):  ''In  every  action  to  recover  damages 
for  personal  injuries,  the  court  or  judge,  in  granting  an  order  for  the  examination 
of  the  plaintiff  before  trial,  may,  if  the  defendant  apply  therefor,  direct  that 
the  plaintiff  submit  to  a  physical  examination  by  one  or  more  physicians  or 
surgeons,  to  be  designated  by  the  court  or  judge,  and  such  examination  shall 
be  had  and  made  under  such  restrictions  and  directions  as  to  the  court  shall 
seem  proper  ...  if  the  party  to  be  examined  shall  be  a  female  she  shall  be 
entitled  to  have  such  examination  before  physicians  or  surgeons  of  her  own 
sex." 

The  constitutionality  of  this  act  and  a  similar  one  in  New  Jer.sey  has  been 
upheld  by  the  courts  of  these  States.  Lyon  vs.  Man.  R.  Co.,  142  N.  Y.,  298; 
McGovern  vs.  Hope,  63  N.  J.  L.,  76.  There  has  been  constant  progress  in  the 
recognition  of  the  justice  and  equity  of  the  ruling,  in  favor  of  "compulsory 
examination,"  by  the  higher  courts  of  the  States,  and  by  the  legislative  bodies 
which  have  enforced  the  practice  by  law. 

As  early  as  1877  the  Supreme  Court  of  Iowa  in  the  case  of  Schroeder  vs. 
C.  R.  I.,  etc.,  R.  Co.,  47  Iowa,  375,  affirmed  the  power  of  the  Court  to  compel 
examination  of  the  plaintiff,  and  without  reference  appai'ently  to  the  opinion 
of  the  Superior  Court  of  New  York  in  the  case  of  AValsh  vs.  Sayre,  supra.  The 
plaintiff  alleged  that  the  injuries  produced  permanent  disability.  The  defendant 
filed  a  written  application  requesting  the  court  to  make  a  proper  order  requiring 
the  plaintiff  to  submit  to  a  physical  examination  to  determine  the  character 
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and  extent  of  the  injui-ies.  This  apphcation  was  denied  by  the  trial  court, 
it  holding  that  it  had  no  power  to  order  such  an  examination.  The  Supreme 
Court  reversed  the  judgment  with  the  following  remark,  "To  our  minds  the 
proposition  is  plain  that  a  proper  examination  by  learned  and  skilful  physicians 
would  have  opened  the  road  by  which  the  cause  could  have  been  conducted 
nearer  to  exact  justice  than  any  other  way.  The  plaintiff,  as  it  were,  had  under 
his  own  control  testimony  which  would  have  revealed  the  truth  more  cleai'ly 
than  any  other  that  could  have  been  introduced.  The  cause  of  truth,  the  right 
administration  of  law,  demand  that  he  should  have  produced  it." 

Justice  Demands  an  Examination. — In  ^^'hite  i'6-.  Milwaukee,  etc.,  R.  Co., 
61  Wise,  o3G,  the  Supreme  Court  of  Wisconsin  reversed  the  judgment  of  the  trial 
court  which  had  refused  to  grant  an  examination  of  the  plaintiff  in  a  personal- 
inJLU-y  case  on  the  ground  that  it  had  no  authority  to  make  such  an  order.  The 
CoLU't  said:  ''On  principle  and  authority  we  are  satisfied  this  was  error.  The 
then  condition  of  the  injured  limb  had  a  most  important  bearing  upon  the 
question  as  to  whether  the  plaintiff's  injuries  were  permanent,  and  an  examina- 
tion at  that  time,  the  results  of  which  would  have  been  put  in  evidence  before 
the  jury,  would  in  all  probability  have  greatly  aided  them  in  determining  the 
extent  and  consequences  of  the  injiu-y.  It  would  be  or  might  have  been  more 
satisfactory  and  conclusive  evidence  on  that  subject  than  the  statements  of  the 
plaintiff  or  opinions  of  medical  witnesses.  The  application  for  her  examination 
contained  in  it  every  reasonable  safeguard  against  offending  the  modesty  or 
delicacy  of  the  plaintiff",  and  although  she  might  shrink  from  the  examination, 
yet  the  ends  of  justice  imperatively  demanded  that  she  should  submit  to  it." 

Rights  when  a  Patient  Offers  his  Body  for  Examination. — In  Pron- 
skevitch  vs.  Chicago  &  Alton  Railway  Company,  83  N.  E.  Rep.,  545,  all  of  the 
plaintiff's  clothes  were  removed  from  the  ujjper  part  of  his  body,  and  his  injuries 
were  exhibited  to  the  jury.  The  defendant  requested  the  court  to  requu-e  him 
to  submit  to  an  examination  by  its  physicians,  in  the  presence  of  such  witnesses 
as  he  might  desire,  in  a  private  room  or  some  place  convenient  to  the  com'troom. 
The  plaintiff  expressed  a  willingness  to  be  examined  before  the  jury  by  the 
physicians  of  the  defendant,  but  not  out  of  the  presence  of  the  jury.  The  trial 
court  refused  to  compel  the  examination,  and  that  ruling  was  assigned  as  error. 

The  Supreme  Coiu't  of  Illinois  did  not  regard  this  ruling  as  error  and  held 
that  its  decisions  have  been  that  the  court  has  no  power  to  compel  the  plaintiff 
in  a  personal-injury  case  to  submit  to  a  physical  examination.  The  plaintiff" 
having  offered  his  body  voluntarily  to  the  inspection  of  the  jiu-y,  it  then  became 
a  subject  of  examination  under  such  reasonable  restrictions  as  the  com*t  might 
see  fit  to  require.  Inasmuch  as  the  plaintiff  offered  to  submit  to  such  an  exami- 
nation, in  the  presence  of  the  jury,  as  the  defendant  might  see  fit  to  make,  there 
was  no  just  cause  for  complaint. 

Examination  of  a  Woman. — ^The  case  of  Alabama  G.  S.  R.  R.  Co.  vs.  Hill, 
90  Ala.,  71,  was  one  which  involved  the  propriety  of  enforcing  the  rule  of  com- 
pulsory examination,  when  the  plaintiff  is  a  woman,  in  order  to  determine  the 
dangerous  and  permanent  character  of  her  injuries.     The  examination  required 
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to  be  made  of  her  person  by  an  expert  was  of  a  kind  most  objectionable  to  a 
young  woman  of  delicacy  and  refinement.  The  trial  court  denied  the  motion 
of  the  defendant  for  an  examination  of  the  plaintiff  for  want  of  power  and  the 
judgment  was  reversed  on  this  ground.  The  Supreme  Court  of  Alabama  said, 
"We  are  satisfied  from  the  e\ddence  which  was  before  the  com*t  when  the  last 
application  was  made,  that  such  an  examination  would  not  have  involved  any 
ill  consequences  to  the  plaintiff.  .  .  .  Her  delicacy  and  refinement  of  feeling, 
though  of  coui'se  entitling  her  to  the  most  considerate  and  tender  treatment 
consistent  with  the  rights  of  others,  cannot  be  permitted  to  stand  between  the 
defendant  and  a  legitimate  defence  of  a  claim  of  a  large  sum  of  money,  \^^len 
it  comes  a  question  of  possible  \iolence  to  the  refined  and  delicate  feelings  of 
the  plaintiff  on  the  one  hand  and  possible  injustice  to  the  defendant  on  the 
other,  the  law  cannot  hesitate;  justice  must  be  done.  Was  it  essential  to  the 
ends  of  justice  that  plaintiff  should  submit  to  this  examination?  We  think 
it  was." 

Effect  of  Voluntary  Exhibition  of  Injured  Part  or  Member  in  Open 
Court. — In  Houston  &  Texas  Central  Railroad  Co.  vs.  Anglin,  86  S.  W.  Rep., 
785,  the  Court  of  Ciidl  Appeals  of  Texas  held  that,  whatever  may  be  the  rule  in 
other  jurisdictions,  it  regards  it  as  well  settled  in  that  State  that  a  com't  has  no 
authority  to  compel  a  party  to  exhibit  his  person  to  a  physician,  or  any  other 
person,  for  the  pm-pose  of  an  examination;  and  the  fact  that  he  has  done  so 
once  does  not  deprive  him  of  the  right  to  refuse  to  do  so  again.  The  Supreme 
Court  of  Texas  reversed  this  ruling  (89  S.  AV.  Rep.,  966)  and  held  that  as  the 
plaintiff  had  voluntarily  exhibited  his  mjured  chest  to  the  com"t  and  jury  it 
was  an  error  to  refuse  to  compel  him  to  exhibit  it  to  a  physician  called  by  the 
defense  to  prove  that  he  had  before  examined  the  plaintiff  and  found  his  chest 
to  be  deformed. 

Refusal  to  Submit  to  an  Examination  Tends  to  Discredit  Claim  as  to 
Extent  of  Injuries. — The  Court  of  Ci^dl  Appeals  of  Texas,  in  Houston  Electric 
Co.  vs.  Lawson,  85  S.  W.  Rep.,  459,  a  personal-injury  case,  held  that  when  a 
plaintiff  in  a  case  of  this  character  refuses  to  submit  to  an  examination,  the  fact 
of  such  refusal  is  a  ch'cumstance  tending  to  discredit  his  claim  as  to  the  extent 
of  his  injuries,  and  is  admissible  in  e^ddence  for  that  pm'pose.  Of  com'se,  there 
might  in  many  cases  of  personal  injiu'}'  be  reasons  for  a  refusal  by  the  plaintiff 
to  submit  to  an  examination  which  would  greatly  weaken,  if  not  wholly  destroy, 
the  effect  of  such  refusal  as  evidence;  but  the  refusal,  and  the  reason,  if  any, 
given  therefor  by  the  plaintiff,  are  facts  to  go  to  the  jmy,  and  must  be  weighed 
by  them. 

The  Present  Position  of  the  Question  of  the  Right  of  Compulsory 
Examination. — At  the  present  time  it  appears  that  the  power  of  the  trial  court 
irrespective  of  statutory  provisions  to  compel  physical  examinations  of  plaintiffs 
is  asserted  in  the  States  of  Alabama,  Arkansas,  California,  Colorado,  Georgia, 
Iowa,  IncUana,  Kansas,  Kentucky,  Michigan,  Minnesota,  Missouri,  Nebraska, 
North  Dakota,  Washington,  and  Wisconsin,  and  is  denied  in  the  Federal  courts, 
and  in  Illinois,  Oklahoma,  Massachusetts,  Texas,  and  Utah. 


SURGERY  AND  THE  LAW.  783 

xrv.  Admissibility  in  Evidence  of  Pictures,  Hospital  Records,  and  Sur- 
gical Treatises.— Photographic  Pictures  duly  Authenticated  Admissible 
IN  Evidence. — In  State  vs.  Roberts,  82  Pac.  Rep.,  100;  s.  c.  28  Nev.,  350,  the 
Supreme  Coui't  of  Nevada  held  that  photography,  engraving,  and  the  ai't  of 
pictui'e  making  are  important  factors  in  our  ci\ilization,  and  the  Com'ts  in  their 
search  for  truth  should  not  be  adverse  to  accepting  the  benefits  which  they 
bring.  A  glimpse  at  a  photograph  may  give  a  more  definite  and  correct  idea 
of  a  building  or  of  a  person's  features  than  the  most  minute  and  detailed  testi- 
mony. When  photographs  are  shown  to  be  correct  representations,  and  give  a 
clearer  and  better  understanding  of  relevant  facts,  it  seems  of  reason  and 
principle  that  their  use  as  evidence  should  be  favored. 

In  the  same  case  the  Court  gave  an  instructive  opinion  as  to  the  proper  use 
of  a  photograph.  It  held  that  a  photograph  of  a  wound  after  it  had  been  opened 
by  the  knife  of  a  Sm'geon  was  properl}^  excluded  by  the  trial  judge,  because 
the  bullet  hole  was  no  longer  in  the  concUtion  caused  by  the  accused.  But 
it  finds  no  error  in  the  admission  in  evidence  of  three  photogTaphs,  one  of  which 
showed  the  face  of  the  deceased  in  the  repose  of  death,  in  which  a  witness  was 
able  to  recognize  the  features  of  the  man  picked  up,  while  the  others  showed 
the  entrances  of  the  bullets  on  the  arm  and  leg,  and  were  illustrative  and  in- 
structive in  connection  with  the  testimony  of  the  physician  and  other  witnesses. 
Some  extreme  cases  were  cited  where  photographs  were  rejected  on  the  ground 
that  witnesses  had  described  what  they  would  show,  or  that  they  would  inflame 
or  prejudice  the  jury — doctrines  that  this  court  is  not  able  to  sanction,  and 
which  are  not  supported  by  the  weight  of  authority. 

Radiographs  Admissible  on  the  Sa^ie  Basis  as  Photographs. — In  State 
vs.  Matheson,  103  N.  W.  Rep.,  137;  s.  c.  130  Iowa,  440,  the  Supreme  Court 
of  Iowa  holds  that  the  progress  of  .r-ray  photography  is  now  as  well  established 
as  a  recognized  method  of  securing  a  reliable  representation  of  the  bones  of  the 
human  body,  although  they  are  hidden  from  du-ect  view  by  the  surrounding 
flesh,  and  of  metallic  or  other  solid  substances  which  may  be  embedded  in  the 
flesh,  as  was  photography  as  a  means  of  securing  a  representation  of  things 
which  might  be  directly  observed  by  the  unaided  e3'e  at  the  time  photogTaphy 
was  first  given  judicial  sanction  as  a  means  of  disclosing  facts  of  observation; 
and  for  that  pm-pose  x-ray  photogTaphs,  or  skiagraphs,  or  radiographs,  as  they 
are  variously  called,  have  been  held  admissible  on  the  same  basis  as  photographs. 
The  Com-t  had  no  difficulty  in  holding  that  a  radiograph  admitted  in  evidence 
in  tliis  case,  after  proof  that  it  was  taken  by  a  competent  person,  was  admissible 
to  show  that  there  was  in  the  body  of  the  person  of  whom  it  was  taken,  some 
hard  substance  in  the  shape  of  a  bullet,  near  the  spinal  column.  There  was 
no  evidence  that  tliis  object  which  was  represented  in  the  radiograph  was  a 
bullet,  but  it  was  proper  for  the  jiu-y  to  take  the  evidence  for  what  it  was  worth 
as  indicating  that  something  in  the  shape  of  a  bullet  was  lodged  in  the  man's 
body.  Whether  it  was  in  fact  a  bullet  they  must  determine,  just  as  they  would 
have  been  required  to  determine  the  fact  if  the  witness  had  testified  that  he 
saw  something  of  the  size  and  shape  of  a  bullet.     That  was  all  he  could  have 
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told  simply  by  looking  at  it,  if  it  had  been  exposed  to  view.  Evidence  as  to 
the  location  of  the  bullet  subsequent  to  that  when  it  first  lodged  there  after 
being  fired  would  not  be  material  in  determining  the  course  it  took  unless  there 
was  some  reasonable  ground  for  assuming  that  its  location  had  not  changed 
meantime.  The  Court  tliinks  it  can  properly  take  judicial  notice  of  the 
fact  that  a  bullet  embedded  in  human  flesh  usually  becomes  encysted,  and 
does  not  change  its  location  without  external  interference.  The  probability 
that  the  bullet  when  discovered  by  means  of  the  radiograph  was  in  the  same 
position  that  it  was  when  first  lodged  in  the  man's  body  was  sufficiently  strong 
to  have  warranted  the  jury  in  taking  the  information  fui'nished  by  the  radio- 
graph for  what  it  was  worth,  in  their  judgment,  in  determining  what  the  course 
of  the  bullet  was  iifter  entering  the  body. 

Preliminary  Proof  of  the  Correctness  of  the  Photograph  Required. — 
In  Chicago  &  Joliet  Electric  Railroad  Company  vs.  Spence,  72  N.  E,  Rep.,  796; 
s.  c.  213  111.,  220,  a  personal-injury  case,  it  was  insisted  that  the  trial  court 
erred  in  permitting  the  introduction  in  evidence  of  a  skiagraph,  or  x-ray  photo- 
graph, of  a  portion  of  the  chest  and  body  of  the  plaintiff.  It  was  intended  to 
show  by  the  skiagraj)!!  that  the  pai'ty's  heart  had  been  displaced,  that  the 
walls  of  that  organ  had  become  thick,  and  that  an  abnormally  heavy  tissue 
had  formed  on  the  walls  of  the  heart.  The  skiagraph  was  made  b}'  a  person 
who  testified  that  he  was  an  x-ray  expert;  that  he  was  regularly  engaged  in 
taking  such  photographs  for  physicians;  that  he  took  the  negative  from  which 
the  photograph  was  developed;  that  he  developed  the  photograph  and  that  it 
was  an  accm-ate  and  correct  representation. 

The  Supreme  Coiu't  of  Illinois  held  that  photographs  taken  by  the  x-ray 
process  are  admissible  in  evidence  after  proper  preliminary  proof  of  their  correct- 
ness and  accurac}'  has  been  produced ;  that  the  testimony  of  the  x-ray  expert 
who  made  the  skiagraph  was  sufficient  to  justify  the  trial  com't  in  ruling  that 
the  picture  should  be  admitted  in  evidence. 

It  appears  that  in  the  same  case  an  expert  on  the  part  of  the  defendant  gave 
testimony  tending  to  sho^\'  that  the  skiagraph  had  not  been  properly  taken  and 
expressed  the  opinion  that  the  pictm'e  was  of  little  or  no  value  as  a  representation 
of  the  heart  and  other  portions  of  the  plaintiff.  The  trial  court  was  not  asked 
to  exclude  the  pictm-e  on  account  of  this  adverse  criticism,  and  the  Supreme 
Com-t  tliinks  that  if  the  request  had  been  made  it  should  have  been  granted. 

There  was  a  similar  ruling  in  Clapp  vs.  Norton,  100  Mass.,  33,  where  it  was  held 
that  before  admission  in  evidence  there  must  be  a  verification  of  the  accuracy  of 
the  representation,  and  this  is  a  preliminary  inquiry  to  be  made  by  the  presiding 
judge  whose  decision  is  final.  The  testimony  of  the  photographer  is  not  required 
if  the  judge  is  satisfied  by  other  evidence  that  the  representations  are  substan- 
tially accm-ate.  Commonwealth  vs.  Morgan,  159  Mass.,  375;  McGar  vs.  Borough 
of  Bristol,  71  Conn.,  652;  Archer  vs.  N.  Y.,  N.  H.  &  H.  R.  R.  Co.,  106  N.  Y.,  589. 

Jury  May  Use  Photographs  in  their  Deliberations. — ^The  Supreme  Couit 
of  Illinois  held  that  it  was  not  error  to  allow  the  jury  to  take  the  skiagraph  with 
them  when  they  retired  to  consider  their  verdict.     The  practice  act  authorizes 
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"papers  read  in  evidence,  other  than  depositions/'  to  ''be  carried  from  the  bar 
by  the  jury."  "Papers  in  e\1dence  "  clearly  enil^race  photographs  or  skiagraphs 
offered  and  received  in  evidence.  Photographs  or  skiagraphs  produced  in 
e\ddence  on  a  trial  before  a  jury  are.  witliin  tliis  definition,  "read"  in  evidence, 
and  may  be  taken  by  the  jmy  on  their  retirement  to  consider  and  determine 
the  cause.     Cliicago  &  Joliet  Electric  Railroad  Co.  vs.  Spence,  supra. 

The  X-ray  PnoTOGRArHER  Must  be  Competent. — In  Chicago  City  Railway 
Company  vs.  Smith,  220  III,  178;  s.  c.  80  N.  E.  Rep.,  716,  a  personal-injury 
case,  it  was  contended  that  error  had  been  cormnitted  in  admitting  in  evidence 
certain  x-ray  photographs  taken  by  a  physician  for  the  pui-pose  of  showing  the 
character  of  the  plaintiff's  injmies.  PreHminary  to  the  introduction  of  these 
photographs  the  physician  testified  that  he  was  a  post-graduate  physician  and 
siu'geon  and  had  had  twelve  years'  experience  in  the  practice  of  his  profession  in 
Chicago,  and  was  experienced  in  the  matter  of  taking  .r-ra}'  photographs,  and 
that  he  was  competent  to  make  x-ray  views,  and  that  he  made  the  original  nega- 
tives and  the  prints  therefrom,  and  that  the  same  were  correct  representations 
of  what  they  pm-ported  to  be.  The  Supreme  Court  of  Illinois  held  that  this  pre- 
liminary proof  was  sufficient  to  authorize  the  reception  of  the  photographs  in 
e\idence.  ^\Tiat  they  proved  or  tended  to  prove,  or  whether  they  were  im- 
peached by  the  expert  testimony  introduced  b}^  the  defendants,  were  questions 
for  the  jury.  The  testimony  of  the  physician  made  a  prima  facie  showing 
sufficient  to  justify  the  Court  in  admitting  them  in  e\ddence. 

An  Expert  j\L\y  Use  an  X-ray  Picture  to  Expl.\in  Testimony. — In 
Sheldon  vs.  Wright,  07  Atl.,  807,  an  x-ray  picture  of  the  plaintiff's  leg  was  in 
e\ddence  without  objection.  This  was  shown  to  one  of  the  defendant's  experts, 
and,  under  objection  and  exception,  he  was  allowed,  in  substance,  to  state  that 
the  bearing  of  the  two  fragments  of  the  broken  bone  as  shown  by  the  picture 
was  not  in  exact  line.  The  defendant's  counsel  claimed  that  this  testimony 
was  erroneously  received,  because  the  jmy  could  decide  about  the  matter  as 
well  as  any  expert.  The  Supreme  Com-t  of  ^^ermont  held  that  the  .surgeon  was 
using  the  pictui'e  for  the  purpose  of  demonstration,  and  could  righth'  point  out 
things  which  his  practised  eye  discovered,  so  far  as  they  were  of  significance. 
It  was  as  though  the  expert  had  used  the  leg  itself  for  the  pm'pose  of  explaining 
its  condition  to  the  jm'y.  The  pictm'e  was  referred  to,  and  an  examination  of 
it  was  quite  convincing  of  the  propriety  of  medical  testimony  as  to  what  it  really 
showed. 

Hospital  Records  not  Admissible  as  Original  Evidence. — In  Griebel  vs. 
Brooklyn  Heights  R.  R.  Co.,  95  App.  Div.,  214,  aff'md,  184  N.  Y.,  528,  the  Appel- 
late Division  of  the  Supreme  Court  of  New  York,  Second  Department,  held  that 
error  was  committed  on  the  trial  of  a  personal-injury  case  in  receiving  in  evidence 
a  paper  containing  certain  so-called  "bedside  notes"  alleged  to  have  been  made 
in  a  hospital  in  reference  to  the  plaintiff  while  he  was  a  patient  there.  They  were 
introduced  during  the  examination  of  a  hospital  nurse  who  was  in  the  hospital 
at  the  time  when  the  plaintiff  was  a  patient  in  its  wards.  She  described  the 
paper  as  a  "temjjerature  chart,"  kno^Mi  in  the  hospital  as  "bedside  notes," 

VOL.    VIII. — .50 
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and  said  that  such  notes  were  taken  in  each  case  where  a  patient  was  brought 
to  the  hospital.  Its  contents  related  chiefly  to  the  physical  condition  of  the 
patient,  specifying  particularly  the  injuries  from  which  he  was  suffering.  The 
Coui't  said  that  it  was  not  aware  of  any  rule  of  evidence  wliich  makes  such  a 
paper,  offered  under  such  circumstances,  admissible.  While  it  was  clearly 
error  to  admit  the  document,  the  only  portion  thereof  wliich  could  have  been 
harmful  to  the  plaintiff  in  this  case  was  the  follo\A-ing  entry:  ''Histor}-,  good. 
While  getting  on  his  wagon  he  slipped  and  his  horses  started  up,  the  wagon 
passing  over  his  right  knee  and  across  the  abdomen."  Tliis  appeared  to  have 
been  written  by  one  of  the  physicians  of  the  hospital,  from  the  statements  made 
to  him  by  the  plaintiff,  but  this  did  not  render  the  paper  competent  as  original 
evidence. 

Hospital  Register  May  be  Used  to  Refresh  Memory  of  ^^'ITNEss. — In 
McMahon  vs.  Bangs,  62  Atl.  Rep.,  1098,  a  case  before  the  Superior  Court  of  Dela- 
ware, the  head  nurse  of  the  hospital  to  wliich  the  plaintiff"  had  been  taken  was 
produced  by  him  as  a  witness,  and  after  testifying  as  to  his  condition  when  taken 
to  the  hospital,  was  questioned  as  to  a  certain  record  of  the  case,  wliich  she  testi- 
fied was  regularly  kept  by  one  of  the  nurses  of  said  hospital,  who  had  since  been 
dismissed  and  was  not  present  in  com"t;  said  record  was  thereupon  offered  in 
evidence  and  was  objected  to  by  counsel  for  the  defendant  on  the  gi-ound  that 
the  only  person  who  could  testify  to  said  record,  so  as  to  make  it  proper  evidence, 
would  be  the  person  who  made  it.  The  object  of  offering  this  paper  in  evidence, 
the  court  says,  seemed  to  be  to  show  pain  and  suffering.  For  that  purpose  the 
nurses  themselves  might  be  called,  and  under  proper  circumstances  this  paper 
could  be  used  to  refresh  their  memories.  Beyond  that  the  court  thinks  it 
was  not  admissible. 

Hospital  Records  Excluded  as  "Hi!:arsay  Testimony." — In  Price  vs. 
The  Standard  Life  and  Accident  Ins.  Co.,  90  Minn.,  264;  s.  c.  95  N.  W.  Rep., 
118,  the  Supreme  Coui't  of  Minnesota  held  that  a  register  of  patients,  kept  at 
a  hospital,  naming  or  pretending  to  name  the  disease  with  which  a  patient  was 
said  to  be  suffering,  is  not  admissible  in  evidence  to  show  and  establish  the  nature 
of  the  disease.  The  entries  in  the  register  in  question  were  made  by  the  Superin- 
tendent in  charge,  who  was  a  female  physician,  in  the  usual  course  of  business  at 
the  hospital,  and  showed  when  the  patient  entered,  when  he  departed  therefrom, 
and  the  natm-e  of  the  disease  from  which  he  was  said  to  be  suffering.  The  Superin- 
tendent produced  the  register,  and  testified  that  the  entries  concerning  the  patient 
were  made  after  the  phj^sician  in  charge  had  observed  the  case  long  enough  and 
knew  suflSciently  about  the  patient  to  state  the  kind  of  disease,  and  were  wholly 
based  on  information  received  by  her  from  the  doctor.  The  witness  had  no  per- 
sonal knowledge  of  the  patient,  and  had  no  recollection  of  the  case,  apart  from  the 
record.  Therefore,  the  court  held  that  the  entries  amounted  to  nothing  moi"c  or 
less  than  what  the  Superintendent  wrote  in  the  register,  what  the  attending  physi- 
cian told  or  reported  to  her  concerning  the  patient's  illness.  To  permit  these 
entries  to  be  introduced  in  evidence  was  to  disregard  in  a  very  noticeable  manner 
the  rule  forbidding  the  introduction  of  heai'say  testimony,  as  well  as  the  spirit 
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of  the  statute  which  prohibits  the  examination  of  a  physician  as  to  certain 
matters  without  the  consent  of  the  patient.  The  information  communicated 
by  the  physician  in  charge  to  the  Superintendent  of  the  hospital  was  accjuired 
by  the  former  while  attending  the  patient,  and  was  necessary  to  enable  him 
to  prescribe  or  act  for  the  latter.  The  physician  would  not  have  been  allowed 
to  make  any  such  disclosure,  and  the  statutory  restriction  on  him  could  not 
be  evaded  by  introducing  in  e\ddence  testimony  of  a  third  party  as  to  what 
the  doctor  said  about  the  case.  But  the  entries  did  not  even  rise  to  the  dig- 
nity of  a  repetition  of  what  the  doctor  said  to  a  third  party,  for  the  Superintend- 
ent remembered  notliing,  except  that  she  made  the  entries.  This  testimony 
should  have  been  excluded. 

Hospital  Record  Excluded  as  PrivileCtEd. — In  Smart  vs.  Kansas  City, 
105  S.  W.  Rep.,  709,  the  Supreme  Com*t  of  Missouri  did  not  consider  the  records 
of  the  hospital  admissible  in  evidence  over  the  plaintiff's  objection.  It  held 
that  the  diagnosis  of  the  case  was  made  by  an  examination  of  the  patient  and 
by  interrogating  her  regarding  the  complaint.  This  is  necessar}--  to  be  known 
by  the  physician  in  order  that  he  may  prescribe  the  projjer  treatment,  and 
when  he  once  acquires  that  information  the  law  declares  it  to  be  a  confidential 
communication,  and  disqualifies  the  physician  from  divulging  the  same  on  the 
witness  stand.  The  Court  refers  to  Elliott's  work  on  Evidence,  and  quotes  from 
the  discussion  of  such  statutes  the  following:  "It  seems  to  be  conceded  by  both 
opinions  that  hospital  physicians,  who  attend  such  persons  at  the  hospital,  could 
not  testify  as  to  what  they  learned  while  so  attending  hinu"  *  The  Court  held 
this  to  be,  undoubtedly,  the  rule  as  announced  by  all  the  authorities,  and,  that 
being  so,  it  seems  that  it  must  follow  as  a  natural  sequence  that  when  the  physi- 
cian subsequently  copies  that  privileged  communication  on  the  I'ecord  of  the 
hospital,  it  stiir  remains  privileged.  If  that  is  not  true,  then  the  law  which 
prevents  the  hospital  phj^sician  testifying  to  such  matters  could  be  ^dolated  in 
both  letter  and  spirit,  and  the  statute  nullified  by  the  physician  copying  into 
the  record  all  the  information  acquired  by  him  from  his  })atient,  and  then  offer 
or  permit  the  record  to  be  offei'ed  in  evidence  containing  the  diagno,sis,  and 
thereby  accomplish,  by  indirection,  that  which  is  expressly  prohibited  in  a 
direct  manner. 

The  mere  fact  that  the  ordinance  of  the  city  requires  such  a  record  to  be 
kept  is  no  reason  why  the  statute  regarding  privileged  communications  should  be 
violated.  That  record  is  required  to  be  kept  for  the  benefit  of  the  institution, 
and  not  for  the  benefit  of  outside  litigants.  The  object  of  the  statute  is  to 
guarantee  privileged  communications  between  all  patients  and  their  physicians, 
and  it  is  wholly  immaterial  whether  they  are  in  or  out  of  hospitals,  f 

Rules  Governing  the  Admissibility  of  Surgical  Treatises. — Surgical 
treatises  have  been  used  in  trials,  first,  to  test  the  competency  of  expert  witnesses, 
and,  second,  as  evidence.  Under  both  circumstances  there  have  been  different 
rulings  of  the  courts,  but  the  weight  of  authority  is  in  accord  with  the  cases 
herewith  cited. 

*  Elliott  on  Evidence,  vol.  i.,  Sec.  635.  t  Jour.  Am.  Med.  Assoc,  Feb.  29th,  1908. 
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Use  of  Surgical  Works  to  Test  the  Competency  of  Expert  Witnesses. — 
Beadle  vs.  Paine  et  al.,  46  Ore.,  424,  was  an  action  to  recover  for  injuries  alleged 
to  have  been  sustained  b}^  plaintiff  in  the  negligent  treatment  of  his  arm,  by 
defendants,  which  had  been  "broken,  dislocated,  and  bruised."  The  result 
of  treatment  was  non-union  of  the  bone.  An  expert  witness  testified  that 
"He  had  read  the  '  International  C3^clopedia '  somewhat,  and  pronounced  the 
work  standard."  The  following  question  was  put  to  the  expert  to  test  his 
knowledge  upon  the  subject,  "I  will  ask  you  if  it  isn't  stated  in  that  work  ('The 
International  Cyclopedia  of  Sm'gery'),  page  43,  volume  4,  that  cases  occur  of 
persons — of  a  5'oung  man  of  fine,  healthy  condition — where  the  fracture  remains 
ununited  at  the  end  of  the  fifth  or  sixth  month,  and  that,  although  the  bones 
are  kept  in  apposition,  and  in  every  respect  the  treatment  was  correct  "  ?  The 
expert  answered:  "That  is  possible  that  this  book  says  this,  but  I  think  that  the 
pathological  condition,  from  what  I  have  read  and  heard — that  there  must  be 
something  lacking  in  the  system,  in  the  blood,  that  is  not  discovered."  Excep- 
tion was  taken  to  this  question. 

On  appeal,  the  Supreme  Court  of  Oregon  said,  "It  is  difficult  to  see  wherein 
the  answer  was  injurious  to  the  plaintiff,  or  that  the  inquiry  made  tended 
to  weaken  the  witness'  testimony  in  the  least.  But,  however  this  may  be, 
counsel  did  not  overstep  the  rule  applicable.  The  witness  was  testifying  as 
an  expert,  and,  his  attention  being  called  to  the  work,  he  showed  some  familiar- 
ity with  it,  w^hereupon  he  was  asked  if  it  did  not  state  so  and  so  touching  the 
subject  in  hand.  The  book  was  not  offered,  nor  does  it  appear  to  have  been 
read  from,  and  the  sole  purpose  of  the  inquiry  was  to  test  the  witness'  knowledge 
of  the  subject.     We  think  it  was  proper." 

Reference  is  made  to  the  decision  in  Connecticut  Mut.  Life  Ins.  Co.  vs.  Ellis, 
Adm'r.,  89  111.,  516,  519,  "The  witness  had  given  the  symptoms  of  the  disease 
with  which  the  assured  was  affected,  and  pronounced  it  delirium  tremens, 
and,  as  a  matter  of  right,  plaintiff  might  test  the  knowledge  possessed  by  the 
witness  of  that  disease  by  any  fan*  means  that  promised  to  elicit  the  truth. 
It  will  be  conceded  it  might  be  done  by  asking  proper  and  pertinent  questions, 
and  what  possible  difference  could  it  make  whether  the  questions  were  read  out 
of  a  medical  book  or  framed  by  counsel  for  that  purpose?  " 

Admissibility  of  Le.a.rned  Treatises  in  Evidence. — Wigmore  On  Evidence, 
Sec.  1690,  Scojie  of  Objections  to  Hearsay  Rule,  says:  "More  than  one  reason 
has  been  advanced  for  prohibiting  the  use  of  learned  treatises  in  evidence,  but 
the  only  legitimate  one,  and  the  one  generally  i)ointed  out  and  relied  upon 
in  judicial  opinion,  is  that  such  an  offer  of  evidence  purports  to  employ  testi- 
monially a  statement  made  out  of  court  by  a  person  not  subjected  to  cross- 
examination  ;  that  is,  purports  to  violate  the  fundamental  doctrine  of  the  Hear- 
say rule.  That  this  is  the  main  objection  is  indicated  in  the  following  passages: 
In  Ware  vs.  Ware,  8  Me.,  56,  "These  books  do  not  come  into  court,  as  all 
other  evidence  must,  either  In'  consent  or  under  the  sanction  of  an  oath.  With- 
out such  consent  or  oath,  their  contents  are  mere  declarations  and  hearsay.  .  .  . 
The  benefits  of  cross-examination  would  be  lost  bv  allowino-  books  of  such  a 
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character  to  be  evidence."  In  Ashworth  vs.  Kittredge,  12  Cush.,  194:  ''The 
substantial  objection  is  that  they  are  statements  wanting  the  sanction  of  an 
oath,  and  the  statement  thus  proposed  is  made  by  one  not  present  and  not  Hable 
to  cross-examination."  In  Brown  vs.  Sheppard,  13  R.  C.  Q.  B.,  179:  "The 
opinions  which  are  to  be  received  upon  which  the  jury  is  to  deduce  a  certain 
fact,  must  be  so  given  as  to  be  subject  to  examination  and  cross-examination 
before  the  court  and  jury.  Now  it  is  obvious,  if  books  upon  skill  and  science  are 
to  be  made  evidence  of  themselves,  the  protection  a  person  has  of  showing 
by  an  examination  of  the  person  advancing  an  opinion  that  it  is  improperly 
arrived  at  is  quite  destroyed."  In  State  vs.  Baldwin,  36  Kan.,  17;  s.  c.  12 
Pac,  318,  it  was  held  that  "the  great  weight  of  authority  is  that  they  cannot 
be  admitted,  this  upon  the  theory  that  the  authors  did  not  write  under  oath 
and  that  their  groimds  of  belief  and  processes  of  reasoning  cannot  be  tested 
by  cross-examination . ' ' 

.  Text-Books  on  Surgery  not  Competent  Independent  Evidence. — In 
Van  Skike  vs.  Potter  ef  al.,  53  Neb.,  28,  an  action  for  damages  in  the  treatment 
of  a  fractui'ed  patella  by  wiring  the  fragments  together,  and,  during  the  operation, 
breaking  a  drill  and  leaving  the  fragment  in  the  bone,  the  trial  resulted  in  a 
vercUct  and  judgment  in  favor  of  the  Surgeons,  to  reverse  which  the  plaintiff 
filed  a  petition  in  error. 

The  Supreme  Com-t  of  Nebraska  states  that  on  the  trial  the  plaintiff  offered 
in  evidence  extracts  from  certain  text-books  on  surgery;  these  offers  of  evidence 
the  District  Coiu-t  excluded,  and  this  ruling  is  an  assignment  of  error.  These 
text-books  were  offered  for  the  purpose  of  showing  the  practice  of  reducing  simple 
transverse  fractm^es  of  the  patella,  and  also  of  showing  that  the  authors  of  the 
books  offered  in  evidence  condemn  the  practice  of  wiring,  and  that  it  should  never 
be  resorted  to  except  in  cases  where  the  chances  of  life  are  equal  to  those  of 
death;  that  it  is  dangerous,  and  that  the  results  following  in  the  greatest  portion, 
and  in  far  more  than  a  majority,  of  the  cases  have  proved  fatal,  and  of  very 
bad  results.  It  is  to  be  noted  that  these  text-books  were  offered  for  the  piu'pose 
of  showing  that,  in  the  opinion  of  their  authors,  the  wiring  of  the  kneecap  was 
not  good  surgery.  They  were  not  offered  for  the  purpose  of  fortifying  an  opinion 
which  had  been  expressed  by  an  expert  upon  the  witness  stand,  and  whose  opinion 
was  predicated  upon  the  text-books  offered;  nor  were  they  offered  for  the  pur- 
pose of  showing  that  they  contradicted  the  opinion  expressed  by  such  expert. 
But  they  were  offered  as  independent  CAddence  to  sustain  the  plaintiff's  con- 
tention that  the  wiring  of  the  fractiu-ed  kneecap  by  the  defendants  was  not 
good  surger3^  and  therefore  negligence.  Was  tliis  evidence  competent?  We 
think  that  the  great  weight  of  authority,  both  English  and  American,  is  to  the 
effect  that  text-books  of  sm-gery,  though  standard  authoritv.  are  not  competent 
evidence. 

In  Railway  Co.  vs.  Yates,  25  C.  C.  A.,  103;  s.  c.  79  Fed.,  584.  the  Circuit 
Judge,  Thayer,  stated  the  present  rule  of  practice  of  the  courts,  thus,  "The 
authorities,  both  English  and  American,  ai-e  practically  unanimous  in  holding 
that  medical  books,  even  if  they  are  regarded  as  authoritative,  cannot  be  read  to 
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the  jiiry  as  independent  evidence  of  the  opinions  therein  expressed  or  advocated. 
One  objection  to  such  testimonj^  is  that  it  is  not  deHvered  under  oath;  a  second 
objection  is  that  the  opposite  party  is  thereby  deprived  of  the  benefit  of  a  cross- 
examination;  and  a  tliird,  and  perhaps  more  important,  reason  for  rejecting 
such  testimony,  is  that  the  science  of  medicine  is  not  an  exact  science.  There 
are  different  schools  of  medicine,  the  members  of  which  entertain  widely  different 
views,  and  it  frequently  happens  that  medical  practitioners  belonging  to  the 
same  school  will  disagree  as  to  the  cause  of  a  particular  disease,  or  as  to  the 
nature  of  an  ailment  with  which  a  patient  is  afflicted,  even  if  they  do  not  differ 
as  to  the  mode  of  treatment.  Besides,  medical  theories,  unlike  the  truths  of 
exact  science,  are  subject  to  frequent  modification  and  change,  even  if  they  are 
not  altogether  abandoned.  For  these  reasons  it  is  very  generally  held  that 
when,  in  a  judicial  proceeding,  it  becomes  necessary  to  invoke  the  aid  of  medical 
experts,  it  is  safer  to  rely  on  the  testimony  of  competent  witnesses,  who  are 
produced,  sworn,  and  subjected  to  cross-examination,  than  to  permit  medical 
books  or  pamphlets  to  be  read  to  the  jury." 

In  MacDonald  vs.  Metropolitan  Street  Railway  Co.,  118  S.  W.  Rep.,  85, 
the  Supreme  Coiu't  of  Missoiu-i,  Division  No.  1,  says  that  in  framing  questions 
on  the  cross-examination  of  experts,  counsel  held  in  hand  medical  books  and 
formulated  questions  from  their  language;  the  books  were  not  read  to  the  jury, 
but  the  jmy  could  see  that  the  examiner  read  from  them.  This  method  of  ex- 
amination was  objected  to,  but  counsel  was  permitted  to  adopt  the  scientific 
terminology  of  the  author  and  put  propositions  to  the  witness  obviously  asserted 
by  Mm,  the  jury  being  repeatedly  cautioned  that  what  was  read  from  the  book 
was  not  evidence  and  the  jury  should  pay  no  attention  to  it;  that  the  only 
thing  they  could  consider  was  the  evidence  which  fell  from  the  lips  of  the  wit- 
ness along  the  line  of  verifying  the  propositions  put  by  the  examiner.  It  was 
held  by  the  court  that  there  was  no  error  in  this. 

A  Standard  ]\'Iedical  Dictionary  Received  in  Evidence. — In  State  vs. 
Wilhite,  132  Iowa,  220;  s.  c.  109  N.  W.  Rep.,  730,  a  medical  witness  testified 
that  Dunglison's  "Medical  Dictionary,"  revised  edition,  is  accepted  by  the  medi- 
cal profession  as  authority  in  the  definition  of  words.  Thereupon  the  definitions 
of  "anatomy,"  "neui-ology,"  "ophthalmology,"  "path(^logy,"  and  "physiology," 
contained  therein  were  introduced  in  evidence  over  objection. 

The  Supreme  Court  of  Iowa  held  that,  even  though  the  court  might  have 
taken  judicial  notice  of  the  meaning  of  these  words,  it  was  not  error  to  receive 
a  standard  medical  dictionary  in  evidence  as  an  aid  to  the  memory  and  under- 
standing of  the  court.  Bixby  vs.  Railway  Co.,  10.5  Iowa,  293,  and  like  cases 
were  not  in  point.  They  hold  that  medical  works,  treating  of  the  symptoms 
and  cure  of  disease,  are  not  admissible;  not  that  standard  authorities  may  not 
be -received  as  proof  of  the  nieaiiiug  of  medical  terms. 

XV.  Exhibitions  in  Evidence  Before  Juries. — The  Principle  Governing 
Exhibitions  Before  Juries. — The  tendency  to  employ  exhibitions  before 
juries  in  evidence  has  always  been  a  subject  for  the  exercise  of  the  discretion 
of  trial   courts.     The  principle  governing  such  exhibitions  is  the  value  and 
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propriety  of  the  special  object  to  be  exliibited  in  enabling  the  jui-y  to  arrive  at 
the  exact  truth  in  regard  to  the  matter  or  thing  under  consideration.  Thus, 
the  demonstration  of  injuries  to  the  bones  as  fractures  and  dislocations  by 
exiiibition  of  the  skeleton  would  give  the  ordinarj^  jiu^-man  in  a  moment  a  more 
correct  knowledge  of  the  exact  facts  than  he  could  possibly  obtain  by  verbal 
descriptions.  The  same  is  true  of  the  exhibition  of  injured  limbs  to  prove  the 
conditions  which  have  resulted  and  to  determine  to  what  extent  their  usefulness 
has  been  impaired.  It  is  in  that  class  of  cases  where  the  signs  and  symptoms 
are  objective  that  such  exhibitions  are  most  important  and  should  be  admitted. 
The  objection  to  these  exhibitions  is  in  those  cases  where  the  symptoms  are 
subjective  and  the  jury  is  liable  to  be  deceived  as  to  facts,  or  to  be  unduly 
influenced  by  sympathetic  appeals.  To  this  class  belong  those  persons  who  are 
"neiu-otic,"  popularly  "nervous."  The  effect  upon  the  crecUbility  of  the  testi- 
mony of  such  witnesses  who  have  suits  pending  for  alleged  injuries,  and  are 
allowed  to  exhibit  their  ailments  to  jui'ies,  has  not  received  the  attention  of 
Coiu"ts  which  its  importance  deserves. 

Richardson,  of  Boston,  in  a  recent  paper  *  states  that  from  a  considerable 
acquaintance  with  personal-injury  cases  and  an  analysis  of  one  hundred  medico- 
legal cases,  he  is  of  the  opinion  that  without  the  co-operative  proof  of  objective 
symptoms,  in  a  great  majority  of  accident  neuroses,  physicians  are  justified 
in  regarcUng  the  alleged  injiuy  as  wilfully  exaggerated,  or  as  belonging  to  the 
so-called  ''litigation  psychoses."  He  points  out  the  possibility  and  importance 
of  differentiating  these  litigation  psychoses  from  what  may  be  called  true  trau- 
matic neuroses,  thus  avoiding  the  danger  of  contributing  to  injustice  either  to 
the  claimant  or  to  the  defendant.  He  states  also  that  litigation  is  undoubtedly  a 
potent  causative  factor  in  the  production  and  prolongation  of  functional  neuroses, 
but  those  cases  in  which  it  is  the  cliief  present  symptom  are  of  a  much  milder 
grade  and  can  usually  be  chstinguished  from  those  resulting  from  actual  injury. 

The  ruhngs  of  the  courts  when  the  c^uestion  of  exliibitions  before  the  jury 
has  arisen  are  illustrated  in  the  following  adjudicated  cases. 

Use  of  Skeleton  to  Illustrate  Testimony. — In  Chicago  &  Alton  Raih'oad 
Co.  vs.  Walker,  217  111.,  605;  s.  c.  75  N.  E.  Rep.,  520,  a  personal-injury  case,  sur- 
geons who  testified  on  behalf  of  the  plaintiff  were  permitted,  over  the  objection  of 
the  defendant,  to  use  the  skeleton  of  a  human  foot  in  explaining  to  the  jui'y  the 
location  of  the  various  bones  and  ligaments  of  the  ankles.  The  Supreme  Coui't 
of  Illinois  held  that  the  rulings  in  that  regard  were  unobjectionable.  It  states 
that  the  skeleton  itself  was  not  offered  in  evidence,  but  was  simply  used  by  the 
expert  witnesses  to  illustrate  theu'  testimony,  and  adds  that  the  Court  might, 
in  its  discretion,  have  permitted  the  plaintiff  to  exhibit  her  injured  ankle  to  the 
jury  and  allow  the  surgeons  to  explain  from  it  the  nature  and  character  of  the 
injuiy.  It  was  equally  proper  to  use  the  skeleton  for  explaining  the  testimony. 
Moreover,  even  if  the  skeleton  had  been  improperly  used,  no  substantial  injury 
could  have  resulted  therefrom  to  the  defendant,  as  its  counsel  had  full  oppor- 
tunity to  cross-examine  the  witnesses.  ' 

*  Accident  Litigation — ''the  Popular  Graft."     F.  C.  Richa;-dson,  Boston 
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Admissible  Demonstrations  by  Surgeon  Before  a  Jury, — In  Stephens  vs. 
Elliott,  92  Pac.  Rep.,  45;  s.  c.  36  Montana,  92,  a  personal-injiuy  case,  the  surgeon, 
who  attended  the  plaintiff  at  the  time  of  his  injury  and  for  some  two  months 
thereafter,  was  permitted  by  the  trial  court,  over  the  objection  of  the  defendant, 
to  make  use  of  the  plaintiff's  arm  to  demonstrate  his  testimony.  The  reason 
m-ged  for  the  objection  was  that  the  testimony  ah-eady  given  by  the  plaintiff 
was  to  the  effect  that  other  physicians  had  operated  on  the  injured  arm  after 
this  one  had  ceased  to  give  it  his  care  and  before  the  trial. 

The  Supreme  Court  of  Montana  says,  conceding  this  to  be  true,  the  Court 
wholly  fails  to  understand  how  it  could  affect  the  testimony  of  this  physician 
in  so  far  as  liis  conclusions  \^'ere  based  on  facts  obtained  by  him  at  the  time 
of  the  injury,  or  why  he  could  not  by  the  use  of  the  injured  arm  make  his  testi- 
mony all  the  more  easily  understood  by  the  jury.  Such  an  inspection  of  the 
injured  limb  in  the  presence  of  the  jury  is  usually  permitted;  at  least,  the  applica- 
tion to  make  such  inspection  is  addressed  to  the  sound,  legal  discretion  of  the 
trial  court,  and  its  ruling  will  not  be  disturbed  except  for  a  manifest  abuse  of  such 
discretion.  The  Court  failed  to  see  wherein  the  trial  court  abused  its  discretion 
in  this  instance. 

Another  physician  who  testified  on  behalf  of  the  plaintiff  was  also  permitted 
to  make  an  experiment,  or  rather  demonstration,  before  the  jmy.  He  testified 
that  the  motor  nerves  of  the  plaintiff's  right  arm  were  entirely  destroyed,  and 
that  in  sympathy  with  tliis  condition  the  sensory  nerves,  which  controlled  the 
feeling  in  the  hand,  had  become  so  far  paralyzed  that  the  plaintiff  had  no  feeling 
in  his  hand;  and  to  demonstrate  this  he  was  permitted  to  stick  a  hypodermic 
needle  into  the  back  of  the  plaintiff's  right  hand. 

The  Supreme  Court  could  not  see  any  objection  to  the  order  of  the  trial  court 
in  permitting  tliis  demonstration  before  the  jury.  That  such  demonstrations 
are  permitted  is  quite  generally  recognized  by  the  courts  and  text-writers. 
The  United  States  Cu-cuit  Court  in  Osborne  vs.  Detroit,  32  Fed.  Rep.,  36,  held 
that,  where  the  plaintiff  claimed  to  be  paralyzed  by  a  fall,  it  was  not  error  to 
permit  a  medical  attendant,  who  had  not  been  sworn,  to  demonstrate  the  loss 
of  feeling  on  the  part  of  the  plaintiff  by  thrusting  a  pin  into  the  side  of  the 
plaintiff  claimed  to  be  paralyzed.* 

Exhibition  of  Amputated  Leg  to  Jury. — In  Ford  vs.  Providence  Coal 
Company,  99  S.  W.  Rep.,  609;  s.  c.  30  Ky.  L.  R.,  698,  it  was  assigned  as  error  that 
the  trial  judge  refused  to  permit  the  plaintiff  to  exhibit  his  injured  leg  to  the 
jury.  The  Com-t  of  Appeals  of  Kentucky  held  that,  as  the  leg  had  been  ampu- 
tated, this  ruling  was  not  prejudicial.  However,  in  the  trial  of  personal-injury 
cases,  the  Court  said,  it  is  competent  for  the  plaintiff  to  exliibit  the  injured 
member  to  the  jiu"}',  and  this  he  may  do  on  the  request  of  his  counsel  or  of 
the  adverse  party — pro^dded  that  the  exhibition  does  not  ^dolate  any  rule  of 
propriety  or  decency.  "\^^iether  it  does  so  or  not  is,  of  course,  a  question  that 
must  be  left  largely  in  the  discretion  of  the  trial  judge.  No  objection  of  this 
kind  could  be  urged  in  this  case,  as  the  exhibition  of  a  man's  leg  that  has  been 

*  Jones  on  Evidence,  vol.  2,  Sec.  406;  Wigmore  on  Evidence.  Sec.  445  and  Sec.  1160. 


SURGERY  AND  THE   lAW.  793 

amputated  could  not  be  considered  at  all  improper.  Evidence  of  this  character 
is  really  the  best  evidence  obtainable  of  the  extent  and  character  of  the  injury 
that  the  person  seeking  damages  has  sustained,  and  the  j  ury  has  the  right  to  be 
aided  in  making  up  their  verdict  by  a  personal  view  of  the  injured  member. 

Exhibition  of  Injured  Member  as  Affecting  Record. — In  Pittsburg, 
Cincinnati,  Chicago  &  St.  Louis  Railway  vs.  Lightheiser,  78  N.  E.  Rep.,  1033, 
a  personal-injury  case  brought  by  the  latter  party,  it  appears  that  in  the  course 
of  his  testimony,  and  in  explaining  the  character  of  his  injury,  the  plaintiff 
exhibited  his  injured  foot,  and  testified  that  it  was  stiff  at  the  anlde  joint,  and 
by  the  movements  of  the  foot  showed  the  effects  of  the  injury  on  liis  ability  to 
use  it.  The  defendant  railwa}^  companj^  insisted  that  it  was  error  to  permit  this 
to  be  done,  because  it  was  thereby  deprived  of  its  ability  to  present  a  complete 
record.  The  Supreme  Court  of  Indiana  held  that  the  company  was  not  deprived 
of  any  substantial  right  b}^  the  action  of  the  lower  court,  and  the  record  was 
complete.  This  Court  had  previously  held  that  such  an  exhibition  of  the  injured 
limb  was  not  error. 

Exhibition  of  a  Limb  Shortened  by  Disease. — In  Fowler  vs.  Sargeant, 
I.  Grant's  Cases,  355,  a  case  of  injury  to  the  hip  joint  by  which  the  limb 
was  shortened  to  the  extent  of  two  and  a  half  inches,  the  plaintiff  was  allowed 
to  exhibit  himself  to  the  jmy  that  the}''  might  determine  for  themselves  the 
nature  of  the  injury  received,  and  the  surgeons  were  only  permitted  to  examine 
Mm  in  the  same  way  in  which  he  was  examined  by  the  jury.  The  Supreme  Court 
of  Pemisylvania  held  that  it  was  right  to  allow  the  plaintiff  to  exhibit  the  injured 
limb  to  the  jury,  because  a  sight  is  always  better  than  a  description,  and  the 
terms  imposed  upon  the  plaintiff  by  the  court,  were  for  the  benefit  of  the  defend- 
ant, of  which  he  could  not  complain,  unless  he  had  asked  for  more  and  been 
refused. 

Exhibitions  of  Nervous  Affections  (Litigation  Psychoses)  Before 
Juries. — In  Clark  vs.  Brookl)^!  Heights  Railroad  Co.,  174  N.  Y.,  523,  a  personal- 
injury  case,  the  plaintiff  was  allowed  by  the  Com't  to  leave  the  witness  stand 
assisted,  and,  at  the  request  of  his  counsel,  to  exliibit  liimself  to  the  jmy  in  the 
act  of  writing  his  name  and  of  taking  a  drmk  of  water.  The  record  represented 
him,  through  the  stenographer's  notes,  as  taking  a  glass  of  water  with  both  hands, 
and  as  spilling  the  water,  tlii'ough  the  trembling  of  Ms  hands,  and  as  using  Ms 
handkerchief  in  the  same  manner.  The  injuries  recei^^ed  when  Ms  wagon 
and  a  street  car  collided  consisted  in  the  fractm-e  of  two  ribs,  and  in  various 
minor  contusions,  which  did  not  prevent  Ms  leaving  the  hospital  the  day  after. 
The  plaintiff  was  a  man  fifty-seven  years  of  age,  and  it  was  Ms  assertion  that,  about 
two  months  after  the  accident,  he  was  affected  by  a  tremor,  or  a  muscular  twitch- 
ing; and  medical  testimony  was  given  to  that  effect,  and  of  tests  similar  to  the 
one  described  as  made  on  the  trial.  He  recovered  a  verdict  of  $10,000,  and  the 
Appellate  Division  affirmed  the  recovery,  leaving  the  only  question  for  the 
Court  of  Appeals,  that  arising  on  the  exception  of  the  company  to  the  party 
being  permitted  to  go  through  Ms  performances  before  the  jury. 

The  Court  of  Appeals  of  New  York  held  that  the  object  of  tMs  exhibition 
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was  to  Olustrate  or  emphasize  the  plaintiff's  testimony  that  he  could  use  his 
hands  with  difficulty  either  to  hold  things  or  to  drink  a  glass  of  water;  that 
the  court  should  not  have  stretched  its  discretion  to  such  an  extent;  and  that, 
while  it  may  not  have  been  an  abuse  of  judicial  discretion,  it  was  on  the  border- 
hne  of  such  an  error.  It  is  not  objectionable,  in  these  cases,  that  the  evidence 
may  go  beyond  the  oral  narrative,  and  may  be  addressed  to  the  senses,  provided 
that  it  be  kept  within  reasonable  limits  by  the  exercise  of  a  fail'  judicial  discretion. 
It  should  be  only  of  a  natiu-e  to  assist  the  jurors  to  an  understanding  of  a  situa- 
tion or  of  an  act,  or  to  comprehend  objective  s}Tnptonis  resulting  from  an 
injmy.  Examples  of  this  class  of  evidence  are  frequent — in  the  exliibition  of 
the  person,  and  of  the  marks  or  ob^'ious  evidences  of  injuries  sustained,  etc. 
Personal  injmies  may  be  simulated  and  deception  may  be  i)ractised  in  such 
exhibitions,  but  that  can  no  more  be  prevented  than  can  perjury  in  testimony. 
When,  however,  proof  is  attempted  to  be  made  by  allowing  the  plaintiff  to 
act  out  on  a  judicial  stage  before  the  jurors  what  he  or  his  phj^sicians  have 
testified  to  be  some  nervous  affection  resulting  from  an  injury,  the  exhibition 
is  improper,  because  unfair.  As  something  under  the  sole  control  of  the  witness 
himself,  it  is  beyond  the  ordinary  tests  of  examination.  Nor  does  such  evidence 
allow  of  am^  record,  beyond  the  reporter's  notes  of  what  he  saw  on  the  trial. 
It  is  intended  to  prejudice  the  minds  of  the  jiu-ors,  and  is  calculated  to  affect 
the  calm  judicial  atmosphere  of  a  court  of  justice.  The  plaintiff  in  such  cases 
has  sufficient  advantages  without  adchng  to  them  a  spectaculai'  illustration  of 
his  symptoms.  The  Appellate  Di\dsion,  in  its  general  jmisdiction  to  review  the 
proceedings  on  trials,  might  well  have  ordered  a  new  trial,  in  the  interests  of 
justice.  As  it  is,  tliis  coiu-t  is  compelled  to  affii'm  the  judgment,  mth  costs, 
because  the  matter  was  discretionary. 

Patient  Allowt:d  to  Walk  "the  Best  he  Could"  Before  Jury. — In 
Birmingham  Railway,  Light  and  Power  Co.  vs.  Rutledge,  39  So.  Rep.,  338;  s.  c. 
142  Ala.,  195,  a  personal-injury  case,  the  plaintiff  was  allowed  to  walk  before 
the  jury  against  the  defendant's  objection  and  was  told  to  ''walk  the  best  he 
could."  The  Supreme  Court  of  Alabama,  re^^ewing  the  case,  says  it  would  be 
difficult,  if  not  impossible,  to  reduce  the  result  of  that  experiment  intelligibly 
to  paper,  and  no  effort  to  that  end  was  made;  so  tliis  com-t  was  not  advised 
whether  he  did  liis  "best"  in  the  way  of  walking,  or,  to  the  contrary,  did  Ms 
best  in  the  way  of  impressing  the  jury  that  his  powers  of  locomotion  had  been 
greatly  impaired.  Certainly  there  was  temptation  toward  the  latter  course, 
and  it  would  seem  impracticable  by  any  sort  of  "cross-exercise"  to  test  the 
good  faith  of  his  gait.  Ethically,  there  was  grave  doubt  whether  this  man's 
physical  organism  should  have  been  exposed  to  this  temptation  and  to  the 
strain  necessarily  incident  to  }dekhng  to  it,  if  he  did,  but  on  legal  principle  the 
evidence  was  on  the  same  plane  as  that  afforded  the  jiu'}^  by  a  view  of  liis  person 
in  repose,  or  by  ha\'ing  him  stand  before  them  that  one  leg  was  longer  than  the 
other,  were  the  shortening  or  elongation  of  a  leg  the  thing  complained  of,  or 
by  exposing  an  arm  to  the  jury  on  the  invocation  to  do  his  best  in  bending 
at  the  joints,  the  claim  being  that  it  was  stiffened. 
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XVI.  What  Constitutes  Privileged  Communications.— Privileged  Com- 
munications Defined. — The  patient  is  under  obligation  to  give  the  Surgeon 
such  information  as  may  be  necessary  to  enable  liim  to  treat  the  case  intelligently. 
It  follows  that  the  patient  may  be  required  to  divulge  to  the  Sm-geon  facts  in 
regard  to  his  own  habits  and  physical  condition  seriously  reflecting  upon  his 
character  and  even  upon  the  reputation  of  his  ancestors.  At  common  law 
such  information  on  the  part  of  the  patient  to  his  sm'geon  was  not  privileged, 
but  in  most  of  the  States  in  this  country  it  has  come  to  be  regarded  as  public 
policy  that  communications  of  such  a  confidential  nature  should  be  made 
privileged  by  law  in  the  interests  of  the  patient. 

The  Statutory  Form  of  Privilege. — The  State  of  New  York  was  one  of  the 
first  States  to  make  statutory  provisions  defining  and  controlling  privileged 
communications.  Its  law  provides  as  follows:  ''A  person  duly  authorized  to 
practise  physic  or  surgery  shall  not  be  allowed  to  disclose  any  information  which 
he  acquired  in  attending  a  patient  in  a  professional  capacity,  and  which  was 
necessary  to  enable  him  to  act  in  that  capacity."  Code  of  Civil  Procedure,  Sec. 
834.  Laws  enacted  b}'^  other  States  are  very  similar  to  this  provision  of  the 
New  York  statute,  the  chief  cUfferenee  being  in  the  forms  of  restriction.  See 
"Medical  Jurisprudence,  Forensic  Medicine,  and  Toxicology,"  Vol.  I.,  for  the 
laws  of  the  States. 

The  interpretation  of  tliis  statute  by  the  courts  is  that,  by  '"information," 
it  means  not  only  communications  received  from  the  lips  of  the  patient,  but  such 
knowledge  as  may  be  acquired  from  the  patient  himself,  from  the  statements 
of  others  who  may  surround  him  at  the  time,  or  from  observation  of  liis  appear- 
ance and  S3miptoms.     Edington  vs.  Mutual  Life  Ins.  Co.,  67  N.  Y.,  18.5. 

While  the  pri\dlege  is  restricted  to  information  necessary  to  enable  the 
Sm-geon  to  prescribe  for,  or  treat,  the  patient,  the  tendency  of  the  com'ts  is 
toward  a  liberal  construction,  and  the  presumption  is  that  the  information 
would  not  have  been  imparted  except  for  the  purpose  of  aiding  the  Sm'geon  in 
prescribing  for  the  patient.  People  vs.  Coler,  11.3  Mich.,  83;  DeJong  vs.  Erie 
R.  R.  Co.,  43  App.  Div.  (N.  Y.),  427;  Feeny  vs.  Long  Island  R.  Co.,  116  N.  Y., 
375. 

Relation  of  Surgeon  and  Patient  Must  Exist. — The  rule  of  the  courts 
under  which  the  statutes  apply  require  that  the  relation  of  Sm'geon  and  patient 
must  exist,  or  at  least  that  the  ciiTumstances  are  such  as  to  impress  the  patient 
with  the  belief  that  it  does  exist.*  Jacob  vs.  Cross,  19  IVIinn.,  523.  The  privilege 
is  created  for  the  protection  of  the  patient,  and  is  personal  to  him,  but  he 
must  establish  the  fact  that  between  liimself  and  the  Surgeon  the  relations 
were  confidential  as  the  statute  contemplates.  People  vs.  Schuyler,  106  N.  Y., 
298;  Eddington  vs.  iEtna  Life  Ins.  Co.,  77  N.  Y.,  564. 

What  Information  is  Privileged. — In  general  the  rule  extends  to  all 
information  which  is  acquired  professionally,  that  is,  which  is  necessary  for  the 
treatment  of  the  patient.  It  thus  excludes  from  the  evidence  of  the  Surgeon 
such  information  however  acquired,  whether  actually  obtained  from  statements 

*Amer.  and  Engl.  Encycl.  of  Law  (2d  edit.),  vol.  23,  p.  84,  and  cases  there  cited. 
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of  the  patient  or  of  others  present  at  the  time,  or  gathered  from  his  observations 
and  investigation  of  the  case.  The  Siu'geon  will  not  be  allowed  to  disclose  the 
nature  of  the  disease  for  wliich  he  treated  the  patient,  and  it  has  been  held 
that  his  prescriptions  could  not  be  introduced  in  evidence,  nor  their  ingredients 
explained.  Nelson  vs.  Nederland  Life  Ins.  Co.,  110  Iowa,  600.  The  Surgeon 
cannot  be  allowed  to  testify  as  to  his  patient's  pre\dous  state  of  health  when 
he  acquired  the  knowledge  only  from  an  inspection  of,  and  conversations  with, 
the  patient  as  his  professional  attendant.  Barker  vs.  Cunard  Steamship  Co., 
91  Hun  (N.  Y.),  495,  affirmed  157  N.  Y.,  693. 

Limitations  of  Information. — ^A  recent  authority  discussing  the  limitations 
of  the  privileged  information  remarks:*  "The  limitation  that  the  information 
shall  be  'necessary  to  enable  him  to  act  in  that  capacity'  has  given  rise 
to  some  conflict  of  authority.  One  line  of  decisions  has  been  rendered 
holding  that  the  information  to  be  protected  must  have  a  direct  bearing  upon 
the  condition  for  which  the  physician  is  attending  the  patient;  that 
information  as  to  the  time  of  receiving  a  rupture  for  which  the  Surgeon  was 
treating  the  patient  was  not  necessary  to  enable  him  to  act  for  the  patient. 
Campau  vs.  North,  39  Mich.,  606.  Again,  the  obvious  objective  appearance  of 
the  patient,  the  inflamed  face,  the  blood-shot  eye,  the  fumes  of  alcohol,  do  not 
constitute  information  of  the  character  protected  by  the  statute.  Linz  vs. 
Mass.  Mut.  Life  Ins.  Co.,  8  Mo.  App.,  363.  The  other  and  later  line  of  decisions, 
which,  it  seems,  represents  the  true  doctrine,  gives  to  the  act  a  broad  and  lib- 
eral construction,  and  protects  all  information  which  necessarily  comes  to  the 
Surgeon  in  the  coiU"se  of  his  professional  intercom'se  with  the  patient,  such  as 
the  appearance  of  intoxication,  the  presence  of  scars,  defects,  or  marks  of  a 
loathsome  disease  appearing  on  a  limb  or  a  member  of  the  body,  disclosed  upon 
baring  such  limb  or  member  for  professional  treatment,  Kling  vs.  City  of 
Kansas,  27  Mo.  App.,  231;  statements  as  to  how  the  accident  occurred  which 
caused  the  injiu-y  for  which  the  patient  is  treated — at  least  when  such  state- 
ments are  elicited  by  the  Surgeon  for  the  pui'pose  of  ascertaining  the  character 
or  extent  of  the  injmy,  Raymond  vs.  B.  R.  &  N.  Ry.  Co.,  65  la.,  152;  statements 
by  patients  as  to  their  condition  of  health  prior  to  the  time  of  rendering  the 
professional  services.  Baker  vs.  Cunard  Steamship  Co.,  supi^a,  such  informa- 
tion coming  within  the  protection  of  the  statute.  In  fact,  the  courts  in 
some  cases  have  gone  farthei*  than  this  in  protecting  information  obtained 
by  Surgeons  while  professionally  attending  patients.  In  a  case  where  the 
Surgeon  attempted  to  lisclose  a  statement  made  by  the  patient  as  to  how  he 
received  the  injmy  for  which  the  Siu'geon  attended  him,  the  Sm'geon  declaring 
that  he  elicited  the  information,  not  for  the  purpose  of  diagnosis,  but  of  determin- 
ing whether  the  j-ailroad  company  was  to  blame,  the  com't  held  such  testimony 
inadmissible,  and,  quite  justly  it  seems,  rebuked  the  Sui-geon  for  taking  advan- 
tage of  his  professional  relation  to  obtain  information  with  which  he  had  no 
professional  concern.     The  Penns3dvania  Co.  vs.  Marion,  123  Ind.,  415." 

Scope  of  Privilege. — In  McRae  vs.  Erickson,  82  Pac,  209;  s.  c.  1  Cal.  App., 

*  The  Law  and  the  Doctor,  vol.  ii.,  p.  20. 
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326,  exception  was  taken  to  the  exclusion  of  the  testimony  of  a  Surgeon  as  to 
a  statement  made  to  him  by  the  plaintiff  at  the  defendant's  hospital  to  which  he 
had  been  taken  for  treatment.  It  was  contended  that  there  was  nothing  in 
the  record  to  indicate  that  tlie  witness  was  acting  professionally,  or  with  a  view 
to  treating  the  plaintiff,  or  that  the  information  was  obtained  with  a  view  to 
treatment,  and  that  the  information  was,  in  fact,  not  necessary  to  enable  him 
to  prescribe  or  act  for  the  patient. 

TheCom't  of  Appeals,  Second  District,  California,  held  that  the  former  point 
was  obviously  mitenable.  It  held  that  the  witness  was  a  Sm"geon,  and  as  such 
was  in  charge  of  the  defendant's  hospital,  and  his  services  were  remunerated 
by  assessments  on  the  wages  of  the  men,  so  that  he  was,  in  effect,  employed 
by  the  plaintiff.  He  examined  the  plaintiff  as  a  Surgeon,  and  the  plaintiff 
knew  that  he  was  examining  as  such,  and  the  information  sought  was  obtained 
from  the  plaintiff  at  the  time  he  was  examining,  or  some  time  during  the  day. 
The  Court  below  was  right  in  holding  that  the  communication  was  made  to  the 
witness  in  the  com"se  of  professional  employment. 

In  regard  to  the  second  point,  the  Court  says  it  was  not  informed  as  to  the 
effect  of  the  statement  sought  otherwise  than  by  questions  from  which  it  could 
not  be  very  clearly  determined  what  the  statement  would  have  been.  If  it 
was  as  indicated  by  one  question,  asking  if  the  plaintiff  made  a  statement 
explaining  how  the  rock  fell,  and  how  it  hit  him,  the  information  sought  was  of 
a  character  necessary  to  the  proper  treatment  of  the  patient;  but  information 
as  to  the  direction  or  point  whence  the  rock  came,  another  question,  would  seem 
to  have  been  uimecessary  for  such  purpose ;  to  this  extent,  if  regard  be  had  to 
the  most  obvious  sense  of  the  statute,  the  point  raised  would  seem  to  have  been 
well  taken.  But  to  give  to  the  statute  this  narrow  construction  would  equally 
exclude  from  its  apjjlication  many,  if  not  most,  of  the  answers  to  questions 
usually  put,  and  proijerh'  and  necessarily  jiut,  by  competent  Surgeons  to 
patients  of  this  kind,  in  order  to  enable  them  to  act  for  their  patients;  this 
would  be  to  defeat  the  obvious  purpose  of  the  act.  Therefore,  the  Com-t  was  of 
the  opinion  that  the  view  of  the  Court  below  was  correct. 

Statements  as  to  How  Accident  Occurred  not  Privileged. — In  Benja- 
min vs.  Village  of  Tupper  Lake,  110  App.  Div.  (N.  Y.),  426,  an  action  to  recover 
damages  for  an  injury  alleged  to  have  been  sustained  on  a  defective  sidewalk,  a 
Surgeon  who  had  treated  the  plaintiff  for  the  injury  was  called  by  the  defendant 
and  testified  that  he  had  a  conversation  with  her  as  to  the  manner  in  which  this 
accident  occurred.  He  was  then  asked:  "What  did  she  tell  you  as  to  that  ?  '' 
Besides,  he  stated  that  'Hhis  talk  was  while  I  was  making  an  examination  of 
her  in  order  to  prescribe  for  her  and  as  a  part  of  my  examination.'' 

The  Appellate  Division  of  the  Supreme  Court  of  New  York,  Third  Depart- 
ment, held  that  it  was  error  to  sustain  an  objection  to  the  question.  The 
witness  nowhere  stated  that  it  was  necessary  for  liim  to  know  how  the 
accident  happened  in  order  to  enable  him  to  act  for  the  plaintiff  in  a  professional 
capacity,  but  it  was  apparent  that  it  was  not  necessary  for  him  to  know  how 
the  accident   happened    in  order  to  enable    him  so  to  act.     It  was  sufficient 
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for  that  purpose  that  he  knew  or  was  informed  of  the  character  of 
the  injuries  received  and  not  as  to  how  they  were  received.  If  the  plaintiff  in 
such  talk  made  admissions  to  the  Surgeon  as  to  the  manner  in  which  the  accident 
happened,  it  not  appearing  that  the  information  so  acquired  was  necessary  to 
enable  him  to  act  in  that  capacit}^,  such  admissions  were  not  protected  by  section 
834  of  the  New  York  Code  of  Civil  Procedure. 

A  Novel  Case  of  Betrayal  of  Professional  Confidence. — ^The  following 
case  illustrates  the  extent  to  which  the  charge  of  betrayal  of  professional  con- 
fidence may  be  made  against  the  Sm'geon.  The  remarkable  feature  of  the 
case  was  that  the  confidential  information  was  not  conveyed  to  another  person 
but  to  the  Surgeon  himself.  It  appeared  that  an  English  Surgeon's  chauffeui* 
was  taken  ill  and  entered  an  Infirmary  where  he  came  under  the  professional 
care  of  his  employer.  Examination  revealed  the  fact  that  the  man  was  suffer- 
ing from  aortic  disease  and  was  evidently  unfit  to  have  charge  of  an  automobile. 
On  the  chauffeur's  recovery  the  Sm'geon,  ha\dng  betrayed  the  professional 
secret  to  himself,  discharged  his  employee  with  two  weeks'  advance  salary. 
The  chauffeur  commenced  a  suit  against  the  Surgeon  for  betrayal  of  privileged 
information,  but  the  court  refused  to  grant  a  judgment  in  favor  of  the  victim  of 
misplaced  confidence.     London  Letter. 

XVII.  Waiver  of  Privilege. — ^\Vho  IVIay  Waive  Prwilege. — ^The  right  to 
secrecy  secured  to  the  patient  by  legislative  enactment  involves  as  a  sequence 
the  right  of  the  patient  to  waive  that  privilege  at  his  discretion.  The  right  is 
extended  to  the  patient  and  not  to  the  Surgeon  and  hence  the  former  may 
waive  the  privilege  and  the  latter  would  be  compelled  to  testify.  Johnson  vs. 
Johnson,  14  Wend.,  641.  The  effect  of  waiver  does  not  cease  at  the  death  of 
the  patient  and  the  Sm'geon  is  under  obligation  to  secrecy  as  stringently  after 
as  before  that  event.  Grattan  vs.  Met.  Life  Ins.  Co.,  80  N.  Y.,  281,  287.  The 
right  to  waive  after  the  death  of  the  patient  by  one  who  lawfully  represents  him, 
and  who  stands  in  his  place,  is  generall}'  conceded.  Such  may  be  the  wife  of 
the  decedent.  Camp  of  Woodmen  vs.  Grandon,  89  N.  W.  Rep.,  448;  those  repre- 
senting the  estate,  State  vs.  Grinnell,  88  N.  W.  Rep.,  342;  the  representative  of 
the  patient,  Groll  vs.  Tower,  85  Mo.,  249;  or  the  executors  named  in  the  will, 
In  re  Hopkins  Will,  73  App.  Div.  (N.  Y.),  559.  In  case  the  patient  is  an  infant 
the  father  as  the  natural  guardian  of  his  person  has  the  right  to  waive  the  privi- 
lege though  the  guardian  })e  a  party  to  the  action  and  interested  in  the  disclosure, 
provided  the  disclosure  will  not  be  prejudicial  to  the  infant's  interest.  Corey 
vs.  Bolton,  31  Misc.  (N.  Y.),  138. 

In  this  connection  the  question  has  been  raised  as  to  whom  the  right  of 
objection  to  the  admission  of  privileged  communications  pertains.  Boston 
says,  "it  seems  to  be  clear  that  the  right  to  object  differs  from  the  right  to  waive, 
in  that  the  latter  is  necessarily  and  logically  dependent  upon  the  relation  be- 
tween the  patient  and  his  representative,  while  the  former  is  obviously  suggested 
as  the  best  method  of  enforcing  the  law."  Medical  Jurisp.,  For.  Med.,  and 
Tox.,  p.  123.  He  concludes  that  it  rests  "with  any  party  to  raise  the  objection 
and  assert  the  prohibition." 
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Relation  of  Surgeon  and  Patient  Must  Exist, — This  relation  must  exist 
to  give  legal  effect  to  the  waiver.  Jacobs  vs.  Cross,  19  IVIinn.,  523.  To  create 
this  relation  it  is  not  necessary  that  the  Siu'geon  should  have  been  called  by 
the  patient  liimself,  for  the  relation  is  created  if  the  surgeon  is  summoned  by 
the  physician  in  attendance,  or  by  friends,  or  even  by  strangers.  Renihan  vs. 
Dennin,  103  N.  Y.,  573.  But  the  courts  carefully  distinguish  between  a  visit 
of  the  Surgeon  to  obtain  information  concerning  the  patient  and  undertaking 
at  such  visit  his  treatment.  In  a  suit  for  personal  injuries,  Weitz  vs.  Mound 
City  Ry.  Co.,  53  Mo.  App.,  39,  it  appeared  that  the  defendant  sent  liis  Siu-geon 
to  examine  the  plaintiff  for  the  purpose  of  testifying  as  to  the  plaintiff's,  con- 
dition, but  the  Sm-geon  undertook  the  treatment  of  the  plaintiff  and  thus 
created  the  relation  of  Surgeon  and  patient,  and  became  incompetent  to  testify 
as  to  the  information  wliich  he  had  gained. 

The  Express  Wafv'er. — ^The  express  waiver  may  be  in  writing  or  verbal, 
and  in  either  form  the  patient  is  under  obligation  to  conform  to  its  terms. 
In  an  application  for  insurance.  Metropolitan  Life  Insm'ance  Co.  vs.  Willis, 
76  N.  E.  Rep.,  500,  the  insured  "expressly  agreed  and  stipulated  that  in  any 
suit  on  the  policy  any  physician  who  had  attended  him  might  disclose  any  infor- 
mation acquked  by  him  in  any  wise  affecting  the  declarations  and  warranties" 
made  in  the  application.  But  when  a  physician  was  called  as  a  witness  objec- 
tion was  made  that  he  was  not  competent  to  testify  and  answer  the  question 
as  to  the  disease  that  the  insm-ed  was  afflicted  with  when  he  was  called  to  visit 
him  because  it  was  a  privileged  communication  between  physician  and  patient. 

In  a  critical  review  of  this  case  the  Appellate  Court  of  Indiana,  Division 
No.  2,  held  that  it  was  error  to  exclude  the  evidence.  It  says  the  rule  is  that 
such  confidential  relations  will  be  protected  by  the  courts  except  where  the 
patient  consents  to  their  revelation  by  the  physician.  The  com"t  referred  to 
the  following  decision  in  illustration,  Penn.  Mutual,  etc..  Company  vs.  Wiler, 
100  Ind.,  92.  "Notwithstanding  the  absolutely  prohibitory  form  of  our  present 
statute,  we  think  it  confers  a  privilege  which  the  patient,  for  whose  benefit  the 
provision  is  made,  may  claim  or  waive."  Here  the  assured,  by  an  agreement 
in  writing,  waived  this  statutory  privilege,  and  this  Court  has  no  doubt  but  that 
he  had  a  right  to  do  so.  His  waiver  must  operate  as  such  to  those  claiming  under 
him. 

The  Implied  Waiver. — The  implied  waiver  grows  out  of  the  variety  of 
conditions  under  which  the  Siu-geon  is  liable  to  meet  the  patient.  Although 
there  is  but  one  relation  of  the  Surgeon  and  patient  wliich  renders  the  former 
incompetent  as  a  witness,  Fisher  et  al.  vs.  Fisher  etal.,  129  N.  Y.,  654,  viz.,  as 
professional  attendant,  the  question  constantly  arises  as  to  the  proper  construc- 
tion to  be  placed  on  the  character  of  his  visit  to  the  patient.  He  may  visit 
the  patient  to  obtain  information  which  will  enable  him  to  appear  as  a  wit- 
ness, or  to  determine  the  sanity  of  the  patient,  or  to  learn  the  facts  in  regard 
to  his  injuries,  or  whether  he  has  had  syphilis.  Under  these  circumstances 
he  will  be  allowed  to  testify.  But  if  dming  the  visit  he  consents  to  under- 
take the   treatment  of   the  patient   he   becomes  incompetent  as   a   witness, 
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for  he  has  assumed  the  relation  of  Surgeon  to  the  patient.  To  determine, 
therefore,  the  admissibility  of  the  evidence  of  a  Surgeon  it  is  only  necessary 
to  learn  positively  whether  he  acted  in  a  professional  capacity  in  his  relations 
with  the  patient,  and  whether  the  patient  understood  that  this  relation  existed. 

The  question  of  waiver  has  also  arisen  in  cases  where  patients  detail  the 
history  of  their  injuries  or  diseases  in  theu*  petition,  complaint,  or  testimony,  but 
the  Courts  have  generally  ruled  that  such  proceedings  do  not  constitute  a 
waiver. 

Is  AN  Action  for  Personal  Injuries  a  War-er? — This  question  has  excited 
much  discussion  in  the  courts.  Wigmore  says,  "The  whole  reason  for  the 
privilege  is  the  patient's  supposed  unwillingness  that  the  ailment  should  be 
disclosed  to  the  world  at  large;  hence  the  bringing  of  a  suit  in  wliich  the  very 
declaration,  and  much  more,  the  proof,  discloses  the  ailment  to  the  world  at 
large,  is  of  itself  an  indication  that  the  supposed  repugnancy  to  disclose  does 
not  exist.  If  the  privilege  means  anything  at  all  in  its  origin,  it  means  this  as 
a  sequel."  * 

The  Decision  of  the  Following  Case  is  Important. — In  Smart  vs.  Kan- 
sas City,  105  S.  W.  Rep.,  709,  the  defendant  took  the  position  that  the  plaintiff 
by  bringing  the  suit  and  asking  damages  for  personal  injuries  thereby  waived 
the  incompetency  of  her  physician  and  surgeon  to  testify  regarding  information 
acquired  from  her  while  attending  her  in  a  professional  capacity. 

The  Supreme  Court  of  Missouri,  after  quoting  the  Missouri  statute  which 
declares,  as  incompetent  to  testify,  ''A  physician  or  surgeon  concerning  any 
information  wliich  he  may  have  acquii'ed  and  which  information  was  necessary 
to  enable  him  to  prescribe  for  such  patient  as  a  physician,  or  do  any  act  as  a 
surgeon,"  the  court  says:  The  meaning  of  this  section  is  not  veiled  in  doubt; 
it  disqualifies  the  ph3^sicians  and  sui'geons  from  testifying  to  an}'^  information 
acquired  by  them  while  attending  their  patients  in  a  professional  capacity. 
Referring  to  Wigmore's  opinion  the  Court  says  this  is  too  narrow  a  view  to  take 
of  the  statute.  If  you  could  limit  the  inquuy  to  the  particular  injury  sued  for, 
there  might  be  some  apparent  foi'ce  in  the  contention  for  a  waiver,  but  such 
injuries,  when  inflicted  on  weak  and  diseased  people,  will  more  than  likely 
aggravate  the  preAdous  ailments,  and  rather  than  disclose  such  troubles  they 
might  [)refer  to  waive  the  aggravation  and  limit  the  recovery  of  damages  to 
the  apparent  rather  than  to  the  real  extent  of  the  injury.  Again  a  person  might 
be  suffering  from  some  temporary  loathsome  disease  at  the  time  of  the  injury, 
and  the  one  might  have  no  effect  on  the  other,  or  bear  no  relation  whatever 
thereto.  In  either  of  those  cases  the  com"t  is  unable  to  see  any  good  reason  for 
holding  that  he  or  she  may  not  place  the  seal  of  secrecy  on  the  lips  of  the  physician 
or  surgeon,  who,  tlu-ough  his  confidential  relation  to  the  patient,  has  learned  of 
those  ailments,  which,  if  made  known,  might  and  often  do  injuiiously  affect 
the  business  and  social  standing  of  such  persons  in  the  community  where  they 
reside.  If  it  was  not  for  this  wise  and  beneficent  statute,  all  the  diseases  to  which 
the  human  flesh  is  heir  could,  and  in  many  cases  would,  be  uncovered  and  held 

*  Wieinore  on  Evidence,  vol.  iv.,  Section  2389. 
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up  to  public  view,  with  no  corresponding  benefits  to  be  derived  therefrom, 
either  as  a  defence  to  the  case  or  in  mitigation  of  damages. 

The  Com^t  held  that  if  the  mere  filing  of  the  petition  in  the  court  in  such  cases 
waives  the  statutory  privilege,  then  the  statute  quoted  had  no  force  or  effect, 
and  is  an  absolute  nullity,  because  said  section  begins  by  stating  "the  following 
persons  shall  be  incompetent  to  testify."  If  this  statute  is  waived  by  the  mere 
filing  of  the  suit,  then  the  patient  cannot  avail  himself  or  herself  of  its  provisions, 
and  the  disqualification  of  the  physician  and  surgeon  is  removed,  and  they  are 
thereby  authorized  to  disclose  all  information  acquired  by  them  in  the  examina- 
tion and  treatment  of  their  patients.  If  no  suit  is  brought  by  the  patient, 
there  could  be  no  occasion  for  the  physician  or  surgeon  disclosing  the  confiden- 
tial communications;  but  the  instant  one  is  brought  and  trial  had,  and  that 
being  the  only  possible  occasion  on  which  the  patient  could  avail  liimself  of 
the  statutory  privilege,  he  is  met  with  the  proposition  of  implied  waiver,  and, 
as  an  inevitable  result,  the  statutory  privilege  could  not  be  invoked  in  that  case, 
nor  in  any  other.  In  other  words,  as  long  as  suit  is  not  instituted  the  physician 
is  disqualified  by  the  statute,  and  in  that  case  there  is  no  express  nor  implied 
waiver,  but  under  that  condition  he  could  not  testify,  because  there  is  no  case 
pending  in  which  to  testify.  But  if  suit  is  instituted,  that  fact  waives  the  stat- 
utory privilege,  and  he  becomes  a  competent  witness,  and  is  authorized  to 
disclose  all  confidential  communications.  Such  reasoning  leads  to  an  absurdity, 
and  totally  emasculates  the  statute. 

Extent  of  Watver  of  PErv^iLEOE  by  Bringing  of  Action  for  Mal- 
practice.— In  Hartley  I's.  Calbreath,  106  S.  W.  Rep.,  571,  a  case  w^as  brought 
before  the  Kansas  City  Coiut  of  Appeals  where  the  question  of  the  extent  of 
waiver  of  privilege  by  bringing  an  action  for  malpractice  was  considered. 
It  appeai*ed  that  the  plaintiff  was  thrown  from  a  horse  and  dislocated  his 
shoulder.  The  defendant  was  called  and  engaged  to  attend  him.  The  evidence 
tended  to  show  that  he  reduced  or  "set"  the  shoulder,  and  pronounced 
it  "all  right,"  that  he  put  the  plaintiff's  arm  in  a  bandage  or  "sling"  suspended 
from  his  neck,  but  he  did  not  secure  the  arm  to  the  body  so  as  to  prevent  the 
upper  portion  from  being  free  to  move.  He  returned  the  next  day,  when  the 
patient  complained  of  severe  pain.  He  then  took  off  the  bandage,  or  took  the 
arm  out  of  the  sling  and  left  it  free.  The  plaintiff  continued  to  suffer  great 
pain,  and,  his  shoulder  not  appearing  to  be  doing  well,  he  was  at  the  defendant's 
office,  and  there,  in  the  presence  of  another  physician,  the  shoulder  was  examined 
and,  not  being  thought  to  be  in  its  proper  place,  another  effort  was  made  to 
reduce  the  dislocation.  Subsequently  still  another  effort  was  made  by  the  use 
of  "pulleys."  According  to  the  evidence  in  the  plaintiff's  behalf,  the  shoulder 
was  not  properly  reduced  or  "put  in  place,"  whereby  he  lost  much  of  the  use 
of  that  arm  and  suffered  great  pain.  The  plaintiff's  theory  was  that  the  defend- 
ant either  failed  to  reduce  the  dislocation  at  first,  or,  if  he  did  reduce  it,  that 
he  left  it  so  improperly  bandaged  and  cared  for  that  his  arm  had  too  much 
freedom  of  movement  and  the  shoulder  would  not  remain  in  place;  that  he  was 
negligent  and  unskilful  in  not  sooner  discovering  that  the  shoulder  was  not 
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properly  reduced  and  using  immediate  means  to  put  it  in  proper  condition. 
The  defendant  offered  another  surgeon  as  a  witness,  but  on  the  plaintiff's  objec- 
tion he  was  not  permitted  to  testify  on  the  ground  that  whatever  he  knew 
about  the  case  was  privileged  under  the  statute.  It  appeared  that  several 
months  after  the  defendant's  treatment  of  the  plaintiff  the  latter  called  on  the 
witness  as  a  surgeon  and  was  examined  by  him. 

The  Com-t  of  Appeals  declares  that  there  can  be  no  doubt  of  the  correctness 
of  the  lower  court's  ruling.  It  is  true  that  in  cases  of  this  nature,  the  physician 
being  a  party,  the  necessity  of  the  matter  makes  him  competent  to  testify  in 
his  own  behalf  concerning  communications  between  himself  and  his  patient, 
notwithstanding  the  statute.  Cramer  r.s.  Hurt,  154  Mo.,  112.  This  was  placed 
on  the  ground  that  the  plaintiff  himself  had  removed  the  privilege  of  secrecj'. 
Lane  vs.  Boicourt,  128  Ind..  420.  But  the  witness  offered  in  this  case  brought 
up  altogether  different  considerations.  He  was  in  no  way  connected  with  the 
defendant's  attendance  on  the  plaintiff.  He  examined  the  plaintiff  in  his 
professional  capacity  wdth  a  view  to  seeing  what  could  be  done  for  him.  The 
defendant  did  not  answer  this  position  by  saying  that  the  secrecy  of  the  whole 
matter  had  been  removed  by  the  plaintiff  bringing  the  present  action  and  him- 
self testifying,  and  by  liis  having  made  it  necessary  for  the  defendant  to  testify 
and  therefore  the  privilege  did  not  longer  exist;  for  the  s^ecrecy  and  privilege 
of  the  communications  to  the  witness  in  question  had  not  been  removed. 

It  has  been  directly  held  by  the  Supreme  Court  of  Missoiu^i  that  a  waiver 
as  to  one  physician  is  not  a  waiver  as  to  others  who  may  have  attended  on  the 
person  making  the  waiver.  The  statute,  says  the  court,  "does  not  exclude  the 
evidence  by  reason  of  its  inherent  character,  but  only  when  given  by  the  persons 
within  its  purview."  This  court  held,  Arnold  vs.  MaryAdlle,  110  Mo.  App.,  254, 
that  the  statute  in  privileging  all  necessary  information  and  communications 
received  by  the  physician  from  the  patient  did  not  apply  to  a  physician  who 
was  called  on,  not  with  a  view  of  giving  the  patient  attention  and  relief,  but 
for  the  purpose  of  qualifying  himself  as  a  witness.  But  in  this  case  the  trial 
Court  and  counsel  first  ascertained  from  the  witness  offered  that  nothing  was 
said  between  him  and  the  plaintiff  about  a  suit,  or  his  being  .a  witness,  but 
that  he  was  consulted  wdth  a  view  to  relieve  the  patient  of  his  distress. 

In  regard  to  the  opinion  of  Wigmore  *  that  an  exposure  of  the  mere  ailment, 
by  bringing  the  action,  is  sufficient  entirely  to  remove  the  bar  of  secrecy,  the 
Court  says  that  it  regards  his  view  as  too  much  restricted.  The  object  of  the 
statute  is  not  fully  met  in  all  cases  by  merely  keeping  secret  the  fact  that  a  patient 
had  a  certain  ailment.  The  primary  object  of  the  statute  is  the  rehef  of  the 
patient,  and  to  that  end  it  has  made  the  way  clear  for  him  to  permit  a  complete 
examination  and  to  give  full  and  free  communication  of  everything  connected 
with  his  ailment  which  may  be  necessary  to  enable  the  physician  to  prescribe 
for  him.  And  those  things  are  as  seciu-ely  included  in  the  pm'\dew  of  the  statute 
as  the  ailment  itself,  and  an  exposure  of  the  ailment  does  not  necessarily  release 
secrecy  as  to  them.     The  conclusion  wdiich  the  court   reached  was  that  the 

*  Wigmore  on  Evidence,   vol.  iv.,  Sec.  '2'-iH9. 
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plaintiff  by  bringing  the  action  waives  the  statute  no  further  than  the  action 
discloses  the  ailment  and  its  treatment  by  the  physician  or  physicians  therein 
named.  He  does  not  waive  the  pri^dlege  as  to  other  physicians.  If  the  pri\dlege 
is  waived  as  to  other  physicians  called,  as  was  the  witness  under  discussion, 
discomiectedly  from  the  defendant,  it  must  be  by  some  act  of  the  plaintiff  in 
liimself  disclosing  what  took  place  with  such  physician  by  calling  it  out  in  evidence. 
In  this  case  the  defendant  and  the  consulting  physician  with  him  were  permitted 
to  testify,  but  when  it  came  to  the  defendant's  offer  of  the  third  physician,  who 
afterward  examined  the  plaintiff,  there  was  no  waiver  as  to  him,  and  hence  the 
court  approved  the  trial  court's  ruling  excluding  him. 

Wah^r  of  Privilege  by  Stipulatiox  in  Contract. — The  Supreme  Com*t 
of  Nebraska  holds  that  it  is  not  necessary  that  the  waiver  be  made  at  the  time 
of  the  trial,  but  it  may  be  included  in  and  made  a  part  of  the  contract  sought 
to  be  enforced  in  the  action  in  which  such  testimony  is  offered.  A  stipulation 
in  the  contract  of  life  insm'ance  to  the  effect  that  the  proofs  of  death  shall  consist 
in  part  of  the  affida\at  of  the  attending  physician,  which  shall  state  the  cause 
of  death  and  such  other  information  as  may  be  required  by  the  insurer,  con- 
stitutes a  waiver  and  renders  the  attending  physician  a  competent  witness  as 
to  the  confidential  disclosures  made  to  him  by  the  assured  concerning  his  last 
sickness.  Western  Travelers  Accident  Ass.  vs.  Munson,  73  Neb.,  858;  s.  c.  103 
N.  W.  Rep.,  688. 

Waiver  of  PRmLEGE  on  Permitting  Physicl\x  to  Testify  Withoit 
Objection. — In  Williams  vs.  Spokane  Falls  &:  Northern  Railway  Company, 
42  Wash.,  597;  s.  c.  84  Pac.  Rep.,  1129,  a  personal-injm-y  case,  the  Supreme  Coiu't 
of  Washington  says  that  the  plaintiff,  no  doubt,  waived  his  privilege  when  he 
permitted  a  physician  who  had  examined  him  in  liis  professional  capacity  to 
give  liis  testimony  without  making  any  objection. 

Calling  one  Surgeon  as  a  Witness  is  Not  a  Waiver  of  Privilege  as 
Regards  Another  Surgeon. — In  Duggan  vs.  Phelps,  22  App.  Div.  (N.  Y.), 
509,  a  party  suing  for  damages  for  personal  injiuies  testified  that  after  the 
accident  he  was  taken  in  an  ambulance  to  a  hospital ;  that  he  left  there  the  next 
day,  and  was  then  treated  at  home  by  his  own  physician,  who  testified  in  detail 
as  to  the  injuries  and  treatment.  The  other  party  called  the  ambulance  sui'geon, 
who  had  charge  of  the  party  suing  and  treated  him  in  the  hospital.  The  Appel- 
late Division  of  the  Supreme  Coiu't  of  New  York,  Second  Department,  held 
that  the  calling  of  his  own  surgeon  as  a  witness  was  not  a  waiver  of  pri^dlege 
as  to  the  ambulance  sm'geon;  that  it  is  held,  Grattan,  vs.  Metropolitan  life  Ins. 
Co.,  92  N.  Y.,  274;  Renihan  vs.  Demiin,  103  N.  Y.,  573,  that  what  is  seen  by  a 
surgeon  in  looldng  at  the  patient  is  within  the  privilege;  that  it  is  not  necessarj^ 
that  the  surgeon  should  be  employed  by  the  patient,  or  that  there  should  be  a 
contract  relation  between  them;  that  the  party  suing,  by  calling  Ms  sm'geon  to 
testify  as  to  liis  disease  and  its  treatment,  does  not  waive  his  objection  to  the 
evidence  of  other  surgeons  who  had  treated  him  at  other  periods,  Hope  vs.  Tro}^ 
&  Lansingburgh  Railroad  Company,  40  Hun,  438,  affirmed  110  N.  Y.,  643; 
that  although  a  patient  gives  evidence  as  to  his  condition  both  before  his  entrance 
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to  a  hospital  and  after  he  leaves  it,  he  does  not  waive  the  privilege  as  to  a  sur- 
geon who  treated  Mm  in  that  interim.  Baker  vs.  Cimard  Steamship  Company, 
91  Hmi  (N.  Y.),  495,  affii-med  in  157  N.  Y.,  693. 

Waiver  of  Privilege  in  Open  Court;  What  Constitutes  Such  Waiver? — 
In  the  State  of  New  York  the  waiver  of  pri\alege  is  governed  by  statute.  Sec- 
tion 836  of  the  Code  of  Ci\al  Procediu'e  pro\ides  that  unless  the  privilege  is 
expressly  waived  upon  the  trial  of  an  action,  the  siu'geon  or  physician  is  pre- 
cluded from  testifying  as  to  privileged  matter.  The  section  also  provides  as 
follows,  ''The  waivers  herein  provided  for  must  be  made  in  open  coiu-t  on  the 
trial  of  the  action,  or  proceeding,  and  a  paper  executed  by  a  party  prior  to  the 
trial,  pro^dchng  for  such  waiver,  shall  be  insufficient  as  such  a  waiver.  But 
the  attornej'S  for  the  respective  parties  may  prior  to  the  trial  stipulate  for  such 
waivers  and  the  same  shall  be  sufficient  therefor." 

The  construction  of  these  provisions  in  the  statute  has  recently  been  passed 
upon  by  the  Court  of  Appeals  of  the  State  of  New  York  in  the  case  of  Capron 
vs.  Douglass,  193  N.  Y.,  11.  As  tliis  decision  embraces  a  discussion  of  the 
questions  relating  generally  to  waiver  of  privilege  and  may  be  considered  as  the 
latest  authoritative  judicial  interpretation  of  their  application,  we  quote  it  in 
full. 

"Tliis  was  an  action  brought  to  recover  damages  against  the  defendant,  a 
physician  and  Sui'geon,  upon  the  ground  that  he  was  chargeable  with  mal- 
practice in  treating  a  fracture  of  the  tibia  and  fibula  of  the  plaintiff's  leg.  Upon 
the  trial  e\ddence  was  submitted  by  the  plaintiff"  and  his  witnesses  tending  to 
show  that  on  recei^dng  the  fractm'e  the  defendant  was  called  as  a  Siu'geon  to 
attend  the  same;  that  he  was  negligent  in  reducing  the  fractiu*e  and  in  liis  sub- 
sequent care  of  the  patient;  that  after  several  weeks  there  was  no  imion  of  the 
bones  and  the  plaintiff  was  removed  to  a  hospital  in  the  city  of  Utica  where  an 
operation  was  performed  by  Dr.  G.,  aided  by  Dr.  D.,  one  of  the  Hospital  Staff. 
The  fractured  bones  united,  but  the  usefulness  of  the  leg  was  impaired. 

"  The  defence  was  that  the  fractiu*e  was  properly  reduced  and  the  fractured 
bones  were  placed  in  apposition,  and  that  the  cause  of  their  failiu'e  to  unite  could 
not  be  determined  by  an  external  examination,  but  by  an  incision  made  at  the 
place  of  fracture,  as  was  done  after  his  removal  to  the  hospital,  when  it  was 
discovered  that  some  of  the  muscles  of  the  leg  intervened  between  the  broken 
ends  of  the  tibia,  and  a  piece  of  bone  between  the  ends  of  the  fibula,  thus  pre- 
venting their  coming  together,  a  condition  necessary  to  miion. 

"At  the  trial.  Dr.  G.,  who  performed  the  operation  and  discovered  the  true 
cause  of  the  failure  of  the  bones  to  unite,  testified  as  to  the  facts  for  the  defendant 
without  objection  by  the  plaintiff.  The  defence  then  called  Dr.  D.,  the  member 
of  the  House  Staff  who  assisted  Dr.  G.,  but  his  evidence  was  excluded  under 
Section  834  of  the  Code  and  an  exception  was  taken.  The  trial  court  instructed 
the  jiuy, '  If  you  find  that  the  leg  was  properly  set,  the  bones  placed  in  apposition, 
at  the  time  of  the  first  operation  l^y  the  defendant,  and  you  find  that  muscular 
fibres  prevented  union  of  the  tibia  and  that  the  loose  fragment  found  at  the 
place  of  fracture  of  the  fibula  prevented  union  of  that  bone  and  that  such  con- 
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dition  could  not  have  been  discovered  except  by  the  operation  at  the  hospital 
requiring  extraordinary  skill,  and  find  that  the  defendant  was  not  guilty  of 
neghgence  in  failing  to  discover  the  condition  of  non-union  prior  to  the  time  when 
he  did  discover  it,  then  there  is  no  liability  and  the  verdict  must  be  for  the 
defendant.'  At  the  request  of  the  defendant  the  jiuy  was  further  charged  that, 
'If  the  jury  finds  from  the  evidence  that  the  fractm^ed  ends  of  the  tibia  were 
separated  by  tendon,  muscle,  or  tissue,  and  for  that  reason  could  not  have  been 
made  to  unite  without  incision,  and  without  the  removal  of  the  interposed 
substance,  the  plaintiff  cannot  recover  for  loss  or  damage  resulting  from  delayed 
or  non-union  of  such  fragments  by  reason  of  the  presence  of  such  foreign  sub- 
stance upon  the  undisputed  facts  in  this  case.'  The  jury  found  a  verdict  for  the 
plaintiff. 

"It  will  therefore  be  observed  that  under  the  charge  of  the  coiu-t  the  chief 
question  of  the  fact  involved  was  as  to  whether  there  were  muscular  fibres 
which  intervened  between  the  broken  ends  of  the  tibia  which  prevented  its  union 
and  whether  such  a  condition  could  have  been  discovered  except  by  the  opera- 
tion which  was  made  at  the  hospital  requning  extraordinary  skill.  It  is  thus 
apparent  that  upon  this  issue  the  sustaining  of  the  testimony  of  Dr.  G.  was  of 
importance  to  the  defendant,  and,  had  he  been  permitted  to  avail  liimseM  of 
the  testimony  of  Dr.  D.  who  assisted  Dr.  G.  in  the  operation,  the  result  might 
have  been  different.  We  consequently  cannot  approve  the  ruling  made  upon 
the  ground  that  the  evidence  was  merely  cumulative,  for,  being  offered  upon 
the  trial  to  sustain  the  defendant's  defence,  he  had  the  right  to  have  it  con- 
sidered by  the  jm-y. 

"The  serious  question  presented  upon  this  review  calls  for  a  construction  of 
Sections  834  and  836  of  the  Code  of  Civil  Procedm'e.  Section  834,  as  far  as 
material,  is  as  follows,  'A  person  duly  authorized  to  practise  physic  or  siu'gery 
.  .  .  shall  not  be  allowed  to  disclose  any  information  which  he  acquired  at- 
tending a  patient  in  a  professional  capacity,  which  was  necessary  to  enable 
him  to  act  in  that  capacity.'  Section  836  provides,  among  other  things,  that 
the  provisions  of  the  Section  apply  to  a  Sm*geon  'unless  the  provisions 
thereof  are  expressly  waived  upon  the  trial  or  examination  of  the  person 
confessing,  the  patient  or  client.'  .  .  .  The  waivers  herein  provided  for  must 
be  made  in  open  court,  on  the  trial  of  the  action  or  proceeding,  and  a 
paper  executed  by  a  party  prior  to  the  trial,  provichng  for  such  waivers, 
shall  be  insufficient  as  such  a  waiver.  But  the  attorneys  for  the  respective 
parties  may,  prior  to  the  trial,  stipulate  for  such  waiver  and  the  same  shall  be 
sufficient  therefor."  There  can  be  no  question  with  reference  to  the  discovery 
made  by  Dr.  G.  and  Dr.  D.  in  their  operation  upon  the  plaintiff  at  the  hospital 
coming  witliin  the  express  language  of  the  provisions  of  Section  834  of  the 
Code,  and  the  testimony,  therefore,  under  ordinary  circumstances  would  be 
privileged.  But  the  question  here  presented  is  as  to  whether  such  privilege 
has  been  waived  by  the  plaintiff  upon  the  trial.  He  and  his  counsel  sat  by 
and  permitted  the  testimony  of  Dr.  G.  to  be  given  without  interposing  any 
objection  thereto,  thereby  waiving  the  pri\ilege  which  the  plaintiff  might  have 
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availed  himself  of  had  he  seen  fit.  He  has  thus  permitted  the  condition  of  his 
l)roken  liml)  to  be  given  to  the  public  in  an  open  trial,  thereby  forever  preventing 
it  and  its  condition  from  being  a  secret  between  himself  and  Ms  physician. 

"The  intent  of  the  Legislatm'e  in  enacting  the  statute  making  such  informa- 
tion privileged  was,  doubtless,  to  inspii-e  confidence  between  the  patient  and  his 
]jhysician,  so  that  the  former  could  full}^  disclose  to  the  latter  all  the  particulars 
(jf  his  ailment  without  feai'  that  he  may  be  exposed  to  ci^dl  or  criminal  prosecu- 
tion, or  shame  or  di.sgrace,  by  the  disclosure  thus  made,  and  thus  enable  the 
latter  to  prescribe  for.  and  advise,  the  former  most  advantageously.  As  was 
said  by  Ruger,  Ch.  J.,  in  McKinney  vs.  Grand  Street  P.  P.  &  F.  R.  R.  Co.  (104 
N.  Y.,  352),  'After  its  jDublication  no  fm'ther  injiuy  can  be  inflicted  upon  the 
rights  and  interests  which  the  statute  was  intended  to  protect  and  there  is  no 
further  reason  for  its  enforcement.  The  natm'e  of  the  information  is  of  such 
a  character  that  when  it  is  once  cUvulged  in  legal  proceedings  it  cannot  again 
he  hidden  or  concealed.  It  is  then  open  to  the  consideration  of  the  entii-e  public 
and  the  pri^dlege  forbidcUng  its  repetition  is  not  conferred  by  the  statute.  The 
consent  having  been  once  given  and  acted  upon  cannot  be  recalled  and  the 
]5atient  can  never  be  restored  to  the  condition  which  the  statute,  from  motives 
of  ])ublic  policy,  has  sought  to  protect.' 

"  In  the  case  of  :\Iorris  vs.  N.  Y.,  Ont.  &  Western  Railway  Co.  (148  N.  Y.,  88), 
it  was  held  that  when  a  party  who  has  been  attended  by  two  physicians  in  their 
jjrofessional  capacity  at  the  same  examination  or  consultation,  both  holding 
professional  relations  to  liim,  calls  one  of  them  as  a  wdtness  in  his  o^^^l  behalf 
in  an  action  in  which  the  party's  condition  as  it  appeared  at  such  consultation  is 
the  important  question,  to  prove  what  took  place,  or  what  the  witness  then 
learned,  he  thereby  waives  the  privilege  conferred  b}"  the  section  of  the  code 
in  question  and  loses  liis  right  to  oljjcct  to  the  testimony  of  the  other  ph3'sician 
if  called  by  the  opposite  party  to  testify  as  to  the  same  transaction.     And  in 
the  case  of  People  vs.  Bloom  (193  N.  Y.   1.)   which  we  have  considered  and 
determined  in  connection  with  this  case  at  the  present  term,  we  have  held  that 
where  the  waiver  of  the  pri^'ilege  is  by  admitting  the  testimony  of  the  physician 
without  an  objection  in  a  civil  action  he  cannot  thereafter  invoke  the  privilege  by  I 
objecting  to  then-  testimony  in  a  criminal  action  against  Mm,  in  wMch  he  is 
chai-ged  with  having  conmiitted  perjiu-y  on  the  former  trial.     It  would  seem 
under  the  authorities  alluded  to,  the  plaintiff  by  admitting  the  evidence  of] 
Dr.  G.  to  be  given  with  reference  to  the  discovery  made  at  the  operation,  thereby 
also  is  deemed  to  have  waived  the  pri\dlege  as  to  Dr.  D.  who  was  there  assist- 1 
ing  Dr.  G.  in  the  operation.     But  we  prefer  to  rest  our  decision  in  tMs  case  oni 
Ijroader  grounds. 

"TMs  action,  as  we  have  seen,  is  for  malpractice.  The  plaintiff,  both  inMsj 
complaint  and  in  Ms  testimony,  has  fully  cUsclosed  all  of  the  details  of  Ms  afflic- 1 
tion  as  it  existed  both  at  Ms  home  and  at  the  hospital.  He  has  given  much] 
in  detail  how  the  fractures  occurred,  how  they  were  treated,  Ms  pain  and  suffer- 
ing, and  so  far  as  he  was  able  to  comprehend,  when  not  under  the  influence, 
of  ana'stheticvs,  the  particulars  of  the  operation  at  the  hospital.     He  Mmself  I 
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has,  therefore,  given  to  the  piibhc  the  full  details  of  his  case,  thereby  tUsclosing 
the  secrets  which  the  statute  was  designed  to  protect,  thus  remo^'ing  it  from 
the  operation  of  the  statute.  In  other  words  he  has  waived  in  open  court 
upon  the  trial  all  the  information  which  he  might  have  kept  secret,  by  chsclosing 
it  himself.  The  character  of  the  action  necessarily  calls  for  the  disclosure  of 
liis  conchtion  and  the  treatment  that  was  adopted  by  the  defendant  and  those 
assisting  him.  To  hold  that  the  plaintiff  ma}^  waive  the  pri\dlege  as  to  liimself 
and  Ms  own  physician  and  then  invoke  it  as  to  the  defendant  and  liis  physicians 
would  have  the  effect  of  converting  the  statute  into  both  a  sword  and  a  shield. 
It  would  permit  liim  to  j^rosecute  with  the  sword  and  then  shield  himself  from 
the  defence  bj'  the  exclusion  of  the  defendant's  testimony.  It  would  enable  the 
plaintiff  to  testify  to  whatever  he  pleased  ^\•ith  reference  to  liis  condition  and 
the  treatment  by  the  defendant  without  fear  of  contradiction.  The  plaintiff 
could  thus  establish  his  cause  of  action  and  the  defendant  would  be  deprived  of 
the  power  to  interpose  his  defence  by  reason  of  closing  the  mouth  of  his  witnesses 
l)y  the  provisions  of  the  code  referred  to.  Such  a  construction  of  its  provisions, 
we  think,  was  never  contemplated  by  the  Legislatm-e.  It  ^^•ould  lead  to  unreason- 
able and  unjust  results.  Instead  thereof  a  construction  of  the  pro\dsions  of  the 
code  to  the  effect  that  when  the  pri\'ilege  of  the  plaintiff  has  been  once  waived 
by  him  in  court,  either  by  his  owm  testimony  or  by  that  of  others  given  with 
liis  knowledge  and  consent,  and  liis  physical  conchtion  has  been  given  to  the 
l)ublic,  the  door  is  then  tlifown  open  for  liis  opponent  to  give  the  facts  as  he 
understands  them.  This,  to  our  minds,  affords  a  more  just  and  eciuitable  rule 
and  is  the  one  evidently  contemplated  b}'  the  Legislature.  EcUngton  vs.  Aetna 
Life  Ins.  Co.,  77  N.  Y.,  564;  Clifford  vs.  Denver  R.  G.  R.  R.  Co.,  188  N.  Y.,  349; 
Raub  vs.  Deutscher  Verein,  29  App.  Div.,  483;  Wigmore  on  Evidence,  Sec. 
2389  (and  other  references,  which  see). 

"The  judgment  should  be  reversed  and  a  new  trial  ordered." 
XVin.  The  Award  of  Damages. — ^The  Prixciple  Governing  the  Award 
OF  D.\iL\GES  IN  Surgical  ]\L\lpractice. — It  is  the  well-settled  law,  that  if  in- 
jury result  to  the  patient  of  an  attending  Surgeon  by  reason  of  the  want  of 
ordinary  skill  or  ordinary  attention  in  the  treatment  of  the  former  by  the 
latter,  the  former  may  recover  damages  for  the  injmy  and  such  as  are  com- 
pensatory in  their  nature.  These  have  been  held  to  include  both  du'ect  and  in- 
direct consequences,  if  referable  to  and  resulting  from  the  course  of  treatment 
complained  of.  Suffering  also,  which  is  produced  in  consequence  of  the  acts 
in  question,  may  be  the  subject  of  compensation;  so  also  loss  of  time  and 
actual  expenses  incurred  in  consequence  of  the  fault,  want  of  skill,  or  negligence 
of  the  Surgeon.  Regard  must  also  be  had  in  such  cases  to  the  character  of  the 
resulting  injury,  as  to  whether  it  is  temporary  or  permanent  in  its  consequences. 
So  also  the  situation  and  condition  of  the  injured  I'art}'  may  be  considered. 
So  also  may  the  effect  of  the  injury  in  future  upon  the  health  of  the  patient, 
his  ability  to  lal^or  and  attend  to  his  affah's,  and  generally  to  piu-sue  the 
course  of  life  that  he  might  otherwise  have  done.  These  elements  are  to  be 
taken  into  consideration   by  the  jury  when  the  e\ddence  tends  to  prove  the 
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existence  of  all  or  any  of  them.  Carpenter  vs.  M'Davitt,  53  Mo.  App.,  393; 
Chamberlin  vs.  Porter,  9  Minn.,  260;  Tefft  vs.  Wilcox,  6  Kan.,  46;  Curtis  vs. 
Railroad  Co.,  20  Barb.  (N.  Y.),  291. 

Definition  of  Damages. — ^The  legal  definition  of  the  word  'damages'' 
is  "the  injiuy  or  loss  for  which  compensation  is  sought"  (Bouvier).  Three 
grades  of  damages  are  recognized,  representing  the  varying  degrees  of  injiu^y 
or  loss,  viz.,  1,  Nominal  damages;  2,  Compensatory  damages;  3,  Exemplary 
damages. 

Nominal  Damages. — Nominal  damages  are  awarded  when  the  plaintiff 
or  complainant  has  established  his  cause  of  action,  but  has  not  proved  that  he 
has  sustained  any  injmy  or  loss  that  can  be  measm-ed  by  money  value.  In 
other  words,  a  technical  right  has  been  invaded,  but  no  pecuniary  injury  or  loss 
has  resulted  to  the  complainant.  The  occasions  when  nominal  damages  might 
properl}''  be  given  in  actions  for  alleged  malpractice  are  necessarily  very  rare, 
for  if  the  sm*geon  is  exonerated  the  verdict  of  the  jm-y  would  be  in  his  favor, 
while  if  the  patient  should  establish  his  claim  the  jury  would  award  liim  sub- 
stantial damages.  The  following  cases  illustrate  the  conditions  under  which 
nominal  damages  were  awarded  in  an  action  for  alleged  malpractice. 

Injury  to  Patient  from  IVLvlpractice  Doubtful. — In  Becker  vs.  Janinski, 
27  Abb.  N.  C.  (N.  Y.) ,  45,  the  plaintiff  had  a  miscarriage,  and  the  evidence  showed 
some  improper  treatment  on  the  part  of  the  defendant.  It  also  showed  that 
the  patient's  general  health  was  impaii-ed.  On  the  part  of  the  defendant  e\i- 
dence  was  introduced  to  show  the  injurious  effect  of  a  miscarriage  upon  the 
general  health  of  the  patient,  and  it  was  contended  that  the  inj  ury  to  her  health, 
which  was  the  subject  of  complaint,  was  the  result  of  the  miscarriage  for  wliich 
the  defendant  was  not  responsible;  at  least  it  was  impossible  to  decide  that  the 
injury  was  due  solely  to  the  alleged  improper  treatment.  The  trial  court 
instructed  the  jury  as  follows:  "The  defendant  not  being  responsible  for  the 
miscarriage,  he  is  not  to  be  made  liable  for  any  of  its  consequences.  If  liable 
at  all,  he  is  liable  only  for  the  effects  of  the  maltreatment  of  the  plaintiff.  So 
that,  if  you  should  find  it  impossible  to  distinguish  between  the  consequences 
of  the  maltreatment — should  you  be  unable  to  find  upon  the  evidence  that  the 
plaintiff  has  suffered  any  injury  distinctively  due  to  maltreatment — you  will 
award  only  nominal  damages  against  the  defendant." 

Wrong  Application  to  the  Eye;  Nominal  Damages. — In  Stanley  vs. 
Schumpert,  41  So.  Rep.,  565,  and  others,  a  Surgeon  prescribed  a  mild  solu- 
tion to  be  applied  to  the  eye  of  a  patient  under  the  direction  of  a  trained  nm^se 
in  a  sanitarium.  Another  nurse,  who  happened  to  be  in  charge  of  the  patient's 
ward,  undertook  to  administer  the  solution,  but  negligently  put  the  di'opper 
into  a  bottle  containing  alcohol  and  applied  this  liquid  freely  to  the  eye.  The 
application  caused  intense  pain  but  the  injury  was  very  slight.  An  action  for 
damages  was  brought  against  the  lessee,  and  nominal  damages  of  $25  were 
awarded  for  the  suffering,  though  momentary,  which  the  negligent  mistake 
occasioned.     The  Supreme  Court  of  Louisiana  affirmed  the  judgment. 

Compensatory  or  Substantial  Damages. — The  legal  principles  and  rulings 
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of  the  courts  governing  the  award  of  compensatory  or  substantial  damages, 
when  the  patient  estabhshes  an  ordinary  case  of  malpractice  against  the  Siu-geon, 
and  shows  substantial  injm*y  therefrom,  have  been  very  compactly  formulated 
as  follows:*  The  measure  of  damages  is  the  loss  or  injm-y  directly  or  natm*ally 
resulting  from  the  Sm'geon's  fault  or  negligence.  Challis  r.v.  Lake,  71  N.  H.,  90. 
The  extent  of  the  liability  and  of  the  damages  recoverable  depends  in  ever}' 
case  upon  the  particular  chcumstances.  Tefft  vs.  Wilcox,  6  Kan.,  40;  Heath 
vs.  Glisan,  3  Or.,  64;  Chamberlain  vs.  Porter,  9  Mimi.,  260.  The  jury  are  the 
sole  arbiters  of  the  amount  which  the  patient  should  recover,  unless  the  case 
is  submitted  to  the  judge  without  a  jury  and  the  principle  governing  the  award 
is  that  it  should  represent,  as  nearly  as  possible,  in  dollars  and  cents  the  loss  or 
injmy  sustained.  In  assessing  damages  due  consideration  is  to  be  given  to, 
1.  The  pain  and  suffering  caused  by  the  malpractice,  but  the  jury  is  cautioned 
to  allow  damages  only  for  such  pain  and  suffering  as  are  directly  attributable 
to  the  malpractice,  carefully  excluding  such  as  are  caused  by  the  original  malad)^ 
or  injury,  Wenger  vs.  Calder,  78  111.,  275;  Carpenter  vs.  McDavitt,  53  Mo.  App., 
393;  Gates  vs.  Fleicher,  67  AVis.,  504.  2.  The  expense  directly  caused  by  the 
malpractice,  particularl}^  that  incmTed  in  the  endeavor  to  be  cured  of  the  evil 
effects  of  the  malpractice,  allowance  being  made,  however,  for  expense  that  is 
necessary  and  reasonable  in  amount  only,  Hewitt  vs.  Eisenbart,  36  Neb.,  794. 
3.  The  loss  of  time  sustained  b}^  the  patient,  the  reduction  of  his  money-earning 
capacity,  his  disfigiu'ement  or  impairment  of  senses  or  faculties,  and,  generally, 
aU  the  detriments  caused  by  the  Sm-geon's  improper  course. 

Surgeon  not  Liable  for  Suffering  from  Original  Injury. — In  Wenger 
vs.  Calder,  supra,  an  action  was  brought  against  the  Surgeon  for  alleged  mal- 
practice in  the  treatment  of  a  cUslocation  of  the  elbow.  The  trial  coiu't  instructed 
the  jury  as  follows,  ''The  rule  of  damages  in  this  case,  if  j^ou  find  for  the  plaintiff, 
is  the  pain  and  suffering  undergone  by  the  plaintiff  and  any  permanent  injiu"}' 
to  the  arm  shown  by  the  evidence,  and  consequent  pecuniary  loss,  for  life, 
after  the  time  of  the  plaintiff's  coming  of  age."  The  Supreme  Com't  of  Illinois 
held  that,  ''Tliis  instruction  was  palpably  erroneous.  The  injmy  which  the 
plaintiff  originally  received  to  liis  elbow,  was  not  produced  by  any  agency  or 
fault  of  the  defendant,  and  there  was  no  reason  why  he  should  be  held  to  pay 
for  the  pain  and  suffering  caused  thereby.  If  there  were  any  additional  pain 
and  suffering  wliich  the  plaintiff  underwent,  because  of  the  want  of  reasonable 
care  and  skill  in  the  treatment,  that  might  have  been  considered  by  the  jury 
in  assessing  damages — nothing  more.  And  there  should  have  been  the  same 
limitation  in  the  respect  of  any  permanent  injury  to  the  arm." 

Liable  Only  for  Injuries  Resulting  from  JVIalpractice. — In  JVIiller  vs. 
Frey,  49  Neb. ,  472,  a  suit  for  damages  alleged  to  have  been  caused  by  malpractice 
in  setting  and  treating  a  broken  arm,  the  plaintiff-patient  recovered  a  judg- 
ment and  the  defendant-sm-geon  prosecuted  the  proceedings  in  error.  The 
Supreme  Court  of  Nebraska  reversed  the  judgment  of  the  trial  court  on  the 
following  ground,  "It  will  be  observed  that  several  times  in  this  instruction  the 
*  The  Law  and  the  Doctor,  vol.  i.,  p.  44. 
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court  makes  the  test  the  loss  sustained  by  reason  'of  the  mj lu-y  complained  of .' 
Elsewhere  in  the  charge  the  broken  arm  is  referred  to  in  similar  terms  as  'the 
injury.'  This  instruction  was  misleading  and  erroneous.  If  the  defendant 
was  guilty  of  malpractice,  he  was  not  liable  for  all  the  injmies  resulting  from 
the  breaking  of  the  plaintiff's  arm.  He  was  liable  onl}^  for  such  damages  as 
resulted  from  his  failm-e  to  exercise  that  degree  of  care  and  skill  ordinarily  exer- 
cised and  possessed  by  physicians  and  surgeons  in  the  treatment  of  such  cases. 
That  plaintiff  suffered  damages  by  reason  of  the  breaking  of  his  arm  was  indis- 
]nitable.  That  some  damages  would  have  resulted  from  that  injiuy  in  spite 
of  the  most  skilful  treatment  is  clearly  unquestionable.  The  defendant,  no 
matter  how  unskilful  he  may  have  been,  was  not  liable  for  all  the  injuries 
resulting  from  the  breaking  of  the  arm.  He  was  only  liable  for  those  resulting 
from  malpractice;  that  is,  for  the  damages  accruing  to  plaintiff  on  account 
of  the  injmy  in  excess  of  those  which  would  have  accrued  to  him  naturally 
from  the  breaking  of  his  arm  had  he  been  treated  with  that  degree  of  sldll  ordi- 
narily possessed  by  surgeons." 

IxIABILITY  FOR  LoSS  OF  EARNING  PoWER  DuE  TO  IVLvLPRACTICE. In  FromaU 

vs.  Ayars,  85  Pac.  Rep.,  14;  s.  c.  42  Wash.,  385,  a  case  of  alleged  malpractice  in 
the  treatment  of  a  compound  fracture  of  the  bones  of  the  leg  about  two  inches 
above  the  ankle  joint,  it  was  contended  by  counsel  for  the  defence  that  the  case 
should  be  distinguished  from  one  which  is  brought  to  recover  for  ordinary 
personal  injiu'ies  where  the  injmy  is  wholly  clue  to  the  neglect  of  the  defendant; 
in  this  case  the  primary  cause  of  the  result  was  the  running  away  of  the  team 
for  which  the  Surgeon  was  not  responsible;  the  degree  of  Ms  responsibility 
could  not  be  as  great  as  that  of  one  whose  negligence  laid  the  first  foundation 
of  the  injiu"y. 

The  Supreme  Court  of  Washington  sustained  the  findings  of  the  jm"y  that 
the  plaintiff  would  not  have  been  deprived  of  a  foot  if  the  defendant  had  properly 
applied  his  learning  and  skill;  the  plaintiff,  it  is  true,  would  have  suffered  pain 
and  distress  from  the  original  injury,  yet  if  the  bones  had  properly  united  and 
the  wound  had  healed,  the  suffering  would  have  been  temporary;  now  he  must 
continue  to  suffer  humiliation,  inconvenience,  and  loss  of  earning  power  dm'ing 
his  life.  The  issue  before  the  jury  was  that  the  Surgeon  did  not  exercise  the 
degree  of  skill  and  care  recognized  by  the  standards  of  his  profession  as  ordinary 
and  reasonable,  and  that  his  failure  in  that  regard  w^as  the  responsible  cause 
of  the  final  and  serious  results  to  the  plaintiff.  The  coiu't  did  not  think  the 
award  of  $5,000  damages  too  large  for  the  loss  of  a  foot  by  a  man  forty-four 
years  of  age  who  had  an  expectancy  of  twenty-six  years  of  life. 

Damages  for  Unauthorized  Examination  of  Wound. — In  South  Covington 
&  Cincinnati  Street  Railway  Company  vs.  Cleveland,  100  S.  W.  Rep.,  283;  30 
Ky.  L.  Rep.,  1072,  an  action  brought  by  the  latter  party,  who  had  been  injured 
in  a  collision  with  an  electric  car,  it  was  alleged  that  immediately  after  the 
accident  she  was  carried  into  the  house  of  a  friend,  and  while  there  an  inspec- 
toi-  of  the  company,  in  pursuance  of  orders  to  investigate  the  accident,  obtained 
admittance  to  the  room  where  she  was  lying,  without  in\dtation  or  request, 
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and  roughly  and  rudely  seized  and  took  hold  of  her  person  and  examined  the 
wound  she  had  ]•ecei^Td.  For  this  indignity  she  asked  $2,500.  In  respect 
to  the  conduct  of  the  inspector,  a  preponderance  of  the  evidence  tended  to  show 
that  the  act  was  committed  as  claimed.  The  jmy  was  told  that  if  it  believed 
that  the  inspector  acted  in  the  scope  of  his  employment,  and  without  the  request 
or  consent  of  the  plaintiff,  placed  his  hands  on  her  person  and  examined  her 
wounds,  it  would  find  for  her  in  such  sum  as  would  fairly  compensate  her  for 
the  mental  suffering  aiitl  sense  of  shame  or  humiliation  or  wounded  pride  result- 
ing from  such  action  to  which  she  was  thereby  subjected.  The  jmy  awarded 
her  $500  for  indignities.  The  Cornet  of  Appeals  of  Kentucky  approved  both 
the  instruction  and  award  by  affirming  the  judgment  of  the  lower  court. 

Exemplary  or  Punitive  Damages. — Wliile  compensatory  damages  are 
estimated  as  an  equivalent  for  the  injmy,  exemplary  or  punitive  damages  are 
awarded,  not  as  a  mere  reimbursement  of  pecuniary  loss,  but  as  a  good  round 
compensation  and  an  adequate  recompense  for  the  entire  injm'y  sustained, 
and  such  as  may  serve  for  a  wholesome  example  to  others  in  like  cases. 
There  is  no  fixed  and  certain  criterion  of  damages  for  personal  injmies; 
the  question  as  to  their  amount  is  within  the  sound  and  reasonable  discre- 
tion of  the  jury;  the  damages  given  may  be  more  or  less  exemplary,  or 
otherwise,  as  the  circumstances  of  aggravation  or  extenuation,  characterizing 
each  particular  case,  may  reasonably  require;  whether  exemplary  damages 
should  or  should  not  be  given,  does  not  depend  upon  the  form  of  the  action, 
so  much  as  upon  the  nature  and  extent  of  the  injury  done,  and  the  manner  in 
which  it  was  inflicted,  whether  by  gross  negligence,  wantonness,  or  with  or 
without  malice.     Fleet  &  Semple  vs.  Hollenkemp,  13  B.  Moni'oe  (Ky.),  219. 

Conditions  JusTiFYiNCi  Exemplary  Daivl^ges  Must  be  Stated  in  Com- 
plaint AND  Appear  in  Evidence. — In  Baxter  vs.  Campbell,  17  S.  D.,  475,  the 
complaint  averred  that  the  plaintiff  suffered  from  a  broken  leg,  between  the 
knee  and  ankle,  which  the  defendant  treated  so  carelessly,  negligently,  and 
unskilfully,  that  he  had  been  compelled  to  expend  $200  for  the  services  of  another 
siu'geon  and  had  been  damaged  by  his  inability  to  work  to  the  extent  of  $800, 
and  also  alleged  "tliis  plaintiff  has  suffered  extreme  pain,  both  of  body  and 
mind,  and  was  greatly  injured  in  bodily  health,  to  his  damage  in  the  sum  of 
four-  thousand  dollars.  Wherefore  plaintiff  demands  judgment  against  defend- 
ant in  the  sum  of  five  thousand  dollars  damages,  as  set  forth  in  this  complaint, 
for  expenses,  loss  of  time,  and  suffering."  .  .  ,  The  jmy  returned  a  verdict 
for  $3,800  in  favor  of  the  plaintiff,  and  the  defendant  appealed. 

The  Supreme  Court  of  South  Dakota,  on  appeal,  held  that,  while  the  com- 
plaint is  limited  to  a  claim  of  damages  in  the  way  of  compensation  for  "expenses, 
loss  of  time,  and  suffering"  arising  from  the  alleged  negligent  and  unskilful 
treatment  of  the  case,  and  there  is  nothing  in  the  testimony  tending  in  the 
slightest  degree  to  sustain  an  inference  of  malice,  the  court  instructed  the  jury 
as  follows:  "Should  the  defendant's  conduct  show  a  wilful  and  malicious  want 
of  care  and  skill,  the  jury  may  allow  as  damages  not  only  the  actual  damage 
])roved,  but  such  exemplary  damages  or  smart  money  as,  in  their  judgment. 
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may  be  just  and  proper  as  a  pumshment  to  the  defendant,  in  view  of  all  of  the. 
facts  and  circumstances  proved  on  the  trial."  Commenting  on  this  instruction 
the  Supreme  Court  held  there  was  nothing  in  the  conduct  of  the  appellant  from 
which  malice  may  be  presumed;  to  justify  the  imputation  of  malice,  within 
the  rule  of  punitive  damages,  the  injury  must  have  been  conceived  in  a  sphit 
of  mischief,  and  partake  of  a  criminal  or  wanton  natm^e;  under  the  pleadings 
and  the  proof,  there  was  nothing  to  warrant  exemplary  damages,  and  it  was 
erroneous  to  give  an  instruction  upon  so  dangerous  a  proposition  not  in  the  case ; 
there  being  notliing  in  the  complaint  or  evidence  from  which  malice  may  be  pre- 
sumed, the  instruction  authorizing  the  imposition  of  exemplar}'-  damages  was 
seriously  prejudicial  to  appellants.     The  judgment  appealed  from  was  reversed. 

Gross  Negligence  and  Exemplary  Damages. — In  Brooke  vs.  Clark, 
57  Tex.,  105,  a  Siu-geon  was  charged  with  gross  negligence  in  placing  a  Mgature 
around  the  penis  of  the  appellee  at  his  birth  instead  of  around  the  umbilical 
cord,  destro3dng  most  of  the  glans.  Fifteen  days  after  the  birth  of  Henry 
N.  Clark,  suit  was  brought  by  Ms  next  friend  in  his  behalf  to  recover  damages 
of  Dr.  J.  B.,  the  accoucheur,  which  resulted  in  a  verdict  of  the  jury  in  favor  of 
Clark  for  $5,500. 

On  appeal  the  Supreme  Court  of  Texas  held  that  the  criminal  indifference  of 
the  defendant  to  results  w^is  a  fact  which  the  jury  were  at  liberty  to  infer  from 
the  gross  mistake  which  he  either  made  or  permitted  to  be  made,  and  the  griev- 
ous injiu-y  which  was  liable  to  result  and  did  result  therefrom.  If  there  was 
other  evidence  tending  to  negative  any  wrong  intent  or  actual  indifference  on 
his  part,  still  the  existence  or  non-existence  of  such  criminal  indifference  was 
a  question  of  fact  for  the  jury,  and  was  rightly  submitted  to  them.  If  the 
conduct  of  the  defendant  in  the  discharge  of  his  duty  as  accoucheur  was  so 
grossly  negligent  as  to  raise  the  presiunption  of  his  criminal  incUfference  to  re- 
sults, the  Court  very  greatly  doubted  whether  it  should  avail  to  exempt  him  from 
exemplary  damages,  for  him  to  show  that  he  had  no  bad  motive,  and  that  he 
acted  otherwise  in  a  manner  tending  to  show  that  he  was  not,  at  heart,  indiffer- 
ent. Where  the  act  is  so  grossly  negligent  as  to  raise  the  presumption  of  indiffer- 
ence, evidence  that  in  other  matters  connected  therewith  he  had  shown  due 
care,  and  that  actual  indifference  would  have  been  in  fact  indifference  to  his 
own  interest,  should,  they  thought,  not  be  allowed  for  any  other  piu-pose  than 
to  be  considered  by  the  jury  in  fixing  the  amount  of  exemplary  damages.  The 
judgment  was  affirmed. 

Excessive  Damages. — The  question  as  to  amount  of  damages  belongs  to 
the  JLuy,  and  the  general  rule  has  been  that  a  new  trial  will  not  be  granted  in  an 
action  for  excessive  damages,  unless  they  are  so  clearly  excessive  as  to  indicate 
that  the  jury  acted  from  passion,  prejudice,  partiality,  or  corruption,  or  were 
misled  as  to  the  measure  of  damages.  Kelsey  vs.  Hay,  84  Ind.,  189.  Honest 
well-meaning  men  are  liable  to  be  led  astray  by  strong  feelings  of  sympathy, 
arising  from  a  narration  of  painful  and  protracted  sufferings,  and  while  thus 
excited  often  inflict  upon  the  author  of  them  a  severer  punishment  than  he 
deserves.     Howard  vs.  Grover,  28  Me.,  97. 
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In  Olwell  vs.  Skobis,  105  N.  W.,  777;  s.  c.  126  Wise,  578,  an  action  brought 
to  recover  damages  for  an  injury  to  one  of  the  eyes  of  the  plaintiff  necessitating 
long  and  painful  treatment,  three  operations  thereon,  and  its  removal,  the 
Supreme  Com't  of  Wisconsin  said,  there  is  no  exact  rule  for  estimating  damages 
in  such  a  case.  In  certain  cases  in  other  jmisdictions  verdicts  of  from  S2,000 
to  $5,000  for  the  loss  of  an  eye  have  been  held  not  to  be  excessive.  In  this 
case  the  jury  assessed  the  damages  suffered  by  the  plaintiff,  a  woman  amanuensis 
and  bookkeeper,  by  the  injury  referred  to,  at  S12,000;  but  this  court  is  con- 
strained to  hold,  for  the  purposes  of  a  new  trial  of  the  case,  that  a  verdict  for 
more  than  $6,000  on  substantially  the  same  evidence  as  to  damages  as  in  this 
case  would  be  deemed  to  be  excessive. 

In  Leeson  vs.  Sawmill  Phoenix,  83  Pac,  891 ;  s.  c.  41  Wash.,  423,  a  jury  brought 
in  a  verdict  of  $5,500  damages  for  an  inguinal  hernia  on  the  right  side  caused 
by  a  blow  on  the  abdomen  from  the  handle  of  a  chisel  thrown  back  by  an  alleged 
defective  machine.  The  plaintiff,  who  was  about  forty-seven  years  of  age,  was 
said  b}^  all  phj^sicians  who  testified  in  the  case  to  be  in  a  healthy  normal  condi- 
tion, with  the  exception  of  the  hernia.  There  was  also  testimony  that  he  could 
probably  be  cm-ed  by  an  operation  which  would  cost  in  the  neighborhood  of 
$200  or  $300. 

The  Supreme  Court  of  Washington  holds  the  award  under  these  cncumstances 
excessive,  and  that  $3,500  would  be  ample  compensation.  An  excessive  verdict 
in  a  case  like  this,  it  says,  is  not  only  an  injustice  to  the  defendants,  but  it  is 
a  menace  to  the  welfare  of  the  state,  and  should  not  be  upheld. 

When  Mental  Suffering  is  an  Element  of  Daivl^ges. — In  Manser  vs. 
Collins,  69  Kan.,  290,  the  negligence  charged  in  the  petition  against  the  Surgeon 
was  that  he  failed  and  neglected  to  ascertain  the  dislocation  of  the  right  arm 
and  shoulder  and  left  elbow,  when  the  same  was  easily  discoverable  by  the 
exercise  of  ordinary  care  and  attention  and  that  he  wholly  failed  to  treat  said 
injuries,  and  that  the  dislocations  were  not  discovered  until  another  physician 
was  called.  The  answer  on  the  part  of  the  Surgeon  was  a  general  denial,  with 
an  allegation  of  contributory  negligence  on  plaintift"'s  part.  The  jury  found 
that  the  nature  and  extent  of  plaintiff's  injuries  could  have  been  determined 
and  discovered  by  a  physician  of  ordinary  skill  and  ability  at  the  time  the  Sur- 
geon was  called.  May  18th,  1900,  and  at  any  time  thereafter  up  to  June  9th,  1900; 
that  if  the  nature  and  extent  of  the  injuries  had  been  discovered  by  the  Surgeon 
they  could  have  been  cm^ed,  or  remedied  so  that  her  condition  would  have 
been  improved,  and  she  would  have  been  relieved  of  bodily  pain.  In  answer 
to  the  question,  what  sum  would  compensate  the  plaintiff  for  the  mental  anguish 
suffered  by  her  by  reason  of  the  failure  of  the  defendant  to  discover  the  injury 
to  her  right  shoulder,  the  answer  was  $250,  and  in  answer  to  a  similar  inquii'y 
as  to  the  compensation  for  mental  anguish  from  the  Surgeon's  failm'e  to  dis- 
cover the  injur}^  to  her  left  elbow  the  award  was  $200. 

The  Supreme  Com-t  of  Kansas,  reviewing  the  case  in  error,  held  that  where 
mental  suffering  is  an  element  of  physical  pain,  or  a  consequence  of  it,  damages 
for  such  mental  suffering  may  be  recovered;  mental  suffering,  however,  resulting 
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from  the  injury  wliich  arises  in  the  mind,  but  is  not  a  part  of  the  pain  naturally 
attendant  on  and  connected  with  the  injur}^,  cannot  be  regarded  as  an  element 
of  damage. 

Alleged  jVIalpractice  as  Defence  in  Action  to  Reco"\^r  Fees. — Cases 
frequently  occm-  where  the  patient  refuses  to  pay  the  Sm-geon,  alleging  mal- 
jwactice  on  the  part  of  the  latter.  The  law  implies  a  promise  on  the  part  of 
the  Surgeon  that  he  has  ordinary  skill,  and  that  he  will  execute  the  business 
entrusted  to  liim  ^^ith  ordinary  care  and  skill :  if  he  fails  in  this  duty  he  is  guilty 
of  default  in  his  undertaking,  and  cannot  collect  the  pay  for  liis  ser\dces,  but 
is  liable  in  damages  to  the  person  who  employed  him.  Bellinger  vs.  Craigue, 
31  Barb.  iX.  Y.),  534.  The  law  would  not  on  the  trial  presume  that  the  Surgeon 
had  neglected  his  duty  and  made  default  of  his  undertaking,  for  a  breach  of 
duty,  or  negligence,  or  fraud  is  not  to  be  presimied.  Starr  vs.  Peck,  1  Hill  (N.Y.), 
270.  The  biu-den  of  proof  is  therefore  cast  upon  the  defendant-patient  to 
disprove  the  allegation  of  performance  in  such  complaint. 

Contributory  Negligence  as  it  Affects  the  Award  of  Daal\ges  in 
Actions  for  Malpractice. — In  prosecutions  for  alleged  malpractice  the  defence 
is  often  made  that  the  patient  or  plaintiff  contributed  to  the  injury  by  his  failure 
to  comply  with  the  du'ections  of  the  Surgeon  or  defendant.  It  is  a  well-settled 
principle  of  law,  that  a  party  seeking  to  recover  for  an  injmy  must  not  have 
contributed  to  it  in  any  degree,  either  by  his  negligence,  or  the  disregard  of  a 
duty  imposed  upon  him  by  a  party  who,  by  Ms  negligence  or  want  of  care  or 
skill,  may  also,  in  some  degree,  have  contributed  to  the  injmy.  Smith  vs. 
Smith,  2  Pick.  (Mass.),  621 ;  Hibbard  vs.  Thompson,  109  Mass.,  286.  This  grows 
out  of  the  doctrine  that  a  party  who  has  directly,  by  his  own  negligence  or  dis- 
regard of  duty,  contributed  to  bring  an  injm'y  upon  himself,  cannot  hold  other 
parties,  who  have  also  contributed  to  the  same,  responsible  for  any  part  thereof, 
nor  does  it  make  any  difference  that  one  of  the  parties  contributed  in  a  much 
greater  degree  than  the  other:  the  injured  party  must  not  have  contrib- 
uted at  all.  Griselman  vs.  Scott,  25  Ohio  St.,  86.  An  authority  thus  states 
the  law,  ''Contributor}'  negligence  on  the  part  of  the  plaintiff,  who  com- 
plains that  he  has  been  damnified  by  the  negligence  of  the  defendant,  is  in 
general  an  answer  to  the  action,  on  the  ground  that  a  man  cannot  complain 
of  that  wliich  he  liimself  has  helped  to  bring  about."  *  Proof  of  the  com- 
mission by  the  defendant,  or  liis  servants,  of  the  injury  of  \\hich  the  plaintiff 
claims,  very  generally  carries  with  it  prima  facie  proof  of  negligence,  and  it 
is  for  the  defendant  to  show  that  the  injury  was  the  result  of  ine^dtable 
accident,  or  that  it  was  occasioned  by  the  negligence  or  misconduct  of  the 
plaintiff  himself. 

In  these  suits  the  plaintiff  is  required,  as  a  general  proposition,  to  prove  that 
the  immediate  cause  of  the  injmy  complained  of  was  the  wrongful  act  of  the 
defendant,  to  ^^•hich  his  own  wrongful  act  did  not  immediately  contribute. 
Hence,  it  has  been  held  that  the  complaint  must  show  by  averments  that  he 
was  not  at  fault.     Scudder  et  al.  vs.  Crossan.  43  Ind.,  343. 

*  Addison  on  Torts. 
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No  Damages  Allowed  if  Injury  by  Neglect  of  Patient  cannot  bk 
Separated  from  that  Caused  by  Surgeon. — In  Hibbard  vs.  Thompson,  109 
Mass.,  286,  an  action  for  alleged  malpractice  in  which  contributory  negligence 
on  the  part  of  the  patient  was  charged  by  the  defence,  the  trial  judge  instructed 
the  jury  as  follows: — ''The  burden  of  proof  is  on  the  plaintiff  to  show  that  all 
the  injuries  for  which  he  seeks  damages  proceeded  solely  from  want  of  ordinary 
skill  and  care  on  the  part  of  defendant.  If  it  be  impossible  to  separate  the 
injury  occasioned  by  the  neglect  of  the  plaintiff  himself,  from  that  occasioned 
by  the  neglect  of  the  defendant,  the  plaintiff  cannot  recover.  If,  however,  they 
can  be  separated,  he  may  recover  for  such  injury  as  the  plaintiff  may  show  thus 
proceeded  solely  from  want  of  ordinary  skill  or  ordinary  care  of  the  defendant. 
In  the  present  case,  the  plaintiff  claims  damages  of  the  defendant  for  want  of 
ordinary  care  and  ordinarj'  skill  in  the  treatment  of  him  by  the  defendant,  b}' 
which,  as  he  says,  first  a  bed  sore  was  caused,  and  second,  after  the  bed  sore 
was  caused,  it  was  improperly  treated,  and  neglected.  If  the  plaintiff  should 
fail  to  satisfy  3^ou  that  the  sore  was  caused  by  neglect  of  the  defendant  for  this 
damage  of  course  he  could  not  recover,  but  he  might  still  recover  for  the  injur}- 
occasioned  to  him  solely  by  the  subsequent  negligence  of  the  defendant  in  not 
taking  proper  care  of  it  (should  he  prove  such  neglect),  even  if  the  sore  was 
occasioned  by  the  plaintiff's  own  carelessness.  If,  however,  in  the  case  last 
supposed,  injury  has  resulted  to  the  plaintiff  not  solely  from  neglect  in  the  sub- 
sequent treatment  of  it  by  the  defendant,  but  also  from  his  own  subsequent 
neglect,  and  the  jm-y  are  not  satisfied  but  that  both  causes  have  combined  to 
produce  the  subsequent  injury,  the  plaintiff  cannot  recover  for  it.  While  on 
the  one  hand  the  defendant  would  not  be  released  from  his  duty  to  exercise 
ordinary  care  and  ordinary  skill  in  liis  subsequent  treatment  of  a  disease  because 
at  a  previous  stage  of  it  the  plaintiff'  had  himself  been  negligent  and  had  thus 
contributed  to  the  condition  in  which  he  was,  on  the  other  hand  it  would  be  for 
the  patient  to  show,  if  he  seeks  damages  for  want  of  ordinary  care  and  ordinar\' 
skill  on  the  part  of  the  defendant  in  his  subsequent  treatment,  that  it  proceeded 
solely  from  this,  and  not  from  any  subsequent  neglect  on  his  own  part." 

The  Supreme  Judicial  Court  of  Massachusetts  sustained  tliis  ruling  and 
remarked  that,  ''The  first  part  states  the  ordinary  rule  as  to  the  negligence 
of  the  plaintiff;  the  second  states  the  proper  limitations  of  the  rule.  It  is  an 
important  limitation;  for  a  physician  may  be  called  to  prescribe  for  cases  which 
originated  in  the  carelessness  of  the  patient;  and  though  such  carelessness 
would  remotely  contribute  to  the  injury  sued  for,  it  would  not  relieve  the  physi- 
cian from  liability  for  his  distinct  negligence,  and  the  separate  injmy  occasioned 
thereby.  The  patient  may  also,  while  he  is  under  treatment,  injm-e  himself 
by  his  own  carelessness;  yet  he  may  recover  from  the  ph3^sician  if  he  carelessly 
or  unskilfully  treats  him  afterwards,  and  thus  does  liim  a  distinct  injury.  In 
such  cases,  the  plaintiff's  fault  does  not  directly  contribute  to  produce  the  injuiy 
sued  for." 

Plaintiff  Having  Reco^-ered  Daivl\ges  cannot  Institute  Another 
Suit  for  Same  Act  of  Malpractice. — The  plaintiff's  cause  of  action  includes 


816  AMERICAN  PRACTICE  OF  SURGERY. 

the  right  to  recover  for  damages  past,  present,  and  future  *  and  hence  a  patient 
having  once  recovered  and  collected  a  judgment  from  a  Sm-geon  for  a  given 
act  of  malpractice,  such  judgment  is  a  complete  satisfaction  of  all  damages 
wliich  may  have  resulted,  or  which  may  thereafter  result,  from  such  act  of 
malpractice,  and  no  fm-ther  action  can  be  brought  to  recover  for  further  injurious 
results  as  they  may  subsequently  manifest  themselves. f  The  law  will  not 
tolerate  a  multiplicity  of  suits,  but  always  compels  a  party  litigating  to  enforce 
his  whole  right  in  a  single  suit,  when  the  right  is  of  such  a  nature  as  to  render 
that  possible.     Howell  vs.  Goodiich,  69  111.,  556. 

Damages  for  Certifying  that  Patient  K\s  Gonorrhcea. — ^A  Surgeon 
wrote  on  a  certificate  the  fact  that  a  member  of  a  club  was  suffering  from  gon- 
oiThcea  and  gave  the  certificate  to  the  secretary  of  the  club.  The  member 
brought  an  action  for  libel  and  slander.  The  surgeon  pleaded  that  the  com- 
munication was  privileged,  but  the  jiu-y  decided  against  him  and  awarded  $750 
damages  to  the  plaintiff.  The  solicitors  of  the  association  state,  in  commenting 
on  the  case,  that  when  a  Sm'geon  in  the  course  of  his  duties  has  to  fill  a  cer- 
tificate of  this  kind  relating  to  the  health  or  sickness  of  a  person,  and  the 
ailment  is  one  the  disclosure  of  which  would  constitute  a  libel,  he  ought  to 
give  the  certificate  to  the  patient,  and  not  to  a  third  party.      (London  Letter.) 

In  McDonald  vs.  Nugent,  98  N.  W.  Rep.,  506;  s.  c.  122  Iowa,  651,  the  Supreme 
Court  of  Iowa  held  that  to  charge  another  with  being  afflicted  with  venereal 
disease  is  slanderous  per  se  (by  itself).  From  an  early  date  in  the  development 
of  the  common  law  of  slander  and  libel,  a  charge  made  by  one  person  that  another 
is  infected  with  a  venereal  disease  has  been  held  to  constitute  one  of  the  few 
exceptions  to  the  general  rule  applicable  to  oral  slander — that,  to  be  actionable 
per  se,  the  words  must  impute  some  crime  to  the  person  defamed.  The  theory 
on  which  questions  like  tliis  are  held  maintainable  is  not  that  the  slanderous 
words  impute  a  crime,  but  that  the  charge  made,  if  true,  or  if  generally  believed 
to  be  true,  would  necessarily  exclude  the  person  thus  impugned  from  the  benefits 
of  decent  society.  A  charge  of  crime  in  the  ordinary  sense  of  the  word  is  a 
mild  and  harmless  imputation,  when  compared  with  words  which  brand  a  man 
or  woman  as  a  leprous  outcast,  and  it  is  a  healthful  doctrine  that  which  holds 
to  strict  accountability  any  one  who  indulges  in  such  injmious  reflections  on 
another.  When  slanderous  words,  whether  oral  or  written,  are  actionable 
per  se,  proof  of  the  speaking  or  publication  is  all  that  is  required.  Malice  in 
such  cases  is  presumed  without  other  evidence. 

XIX.  Explanatory  Remark;  Attitude  of  the  Courts;  Concluding  Sugges- 
tions.— Scope  of  Article. — In  the  preparation  of  this  article  the  authors  have 
endeavored  to  state  in  as  precise  and  comprehensive  form  as  the  limited  space 
would  allow  the  civil  obligations  which  the  Sm-geon  assumes  who  undertakes 
the  practice  of  American  siu-gery.  These  obligations  have  been  largely  increased 
during  the  last  half-century  by  the  great  advance  of  the  medical  sciences,  the 
enormous  expansion  of  industrial  enterprises  with  the  attendant  injuries  to 

*  Taylor's  The  Law  in  its  Relations  to  Physicians,  p.  392. 
t  The  Law  and  the  Doctor,  vol.  i.,  p.  47. 
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operatives,  and  the  vast  movements  of  the  people  by  improved  methods  of 
pubhc  transportation  and  the  attendant  accidents  to  persons.  A\  hile  formerly 
the  Siu'geon  was  rarely  summoned  to  testify  in  courts  except  in  occasional  actions 
for  alleged  malpractice,  he  is  now  a  conspicuous  witness  in  the  ''Personal  Injury" 
and  ''Litigation  Psychosis"  cases  which  burden  the  calendars  of  the  courts. 
In  the  trial  of  these  actions  new  c^uestions,  both  surgical  and  legal,  are  constantly 
occurring  which  require  the  most  discreet  consideration  on  the  part  of  expert 
witnesses  and  the  courts  for  correct  judicial  determination.  The  scope  of  this 
article  has  therefore  been  enlarged  so  as  to  include  some  of  the  more  important 
features  in  the  trial  of  cases,  other  than  those  for  malpractice,  in  which  the 
Surgeon  is  called  to  testify. 

In  order  to  give  to  the  text  the  liighest  authority  on  the  subjects  treated  the 
decisions  of  the  higher  courts  of  the  States  have  been  selected,  and  the  language 
of  the  original  decisions  followed,  with  such  abbreviations  without  impairing  the 
meaning,  as  our  limits  required.  These  decisions  in  their  connections  have  a 
twofold  value,  for  while  they  establish  the  laws  in  their  special  jurisdictions, 
as  regards  the  particular  matter  at  issue,  they  tlirow  a  much-needed  light  upon 
those  purely  legal  questions  which  are  still  of  doubtful  interpretation.  Even 
the  number  of  citations  of  these  decisions  has  been  limited  to  those  believed  to 
be  most  authoritative  in  order  to  avoid  repetition. 

In  the  classification  of  subjects  for  discussion  the  legal  rather  than  the 
surgical  order  has  been  followed.  A  critical  examination  of  the  cases  applicable 
to  the  subject-matter  of  the  article  and  the  decisions  of  the  courts  thereon,  clearly 
show  that  the  rules  of  law  governing  the  qualifications  and  duties  of  the  Surgeon, 
and  the  conduct  and  liabilities  of  both  Surgeon  and  patient  are  of  general  applica- 
tion. The  legal  principles  governing  the  rulings  of  the  comls  are  illustrated 
by  cases  of  alleged  malpractice  in  every  branch  of  the  practice  of  surgery,  and 
they  are  found  to  be  the  same,  whether  the  case  be  in  operations,  or  in  the 
treatment  of  fractm'es  or  dislocations,  or  the  injuries  and  diseases  of  any  organ 
or  part  of  the  body.  Though  cUfferent  cases  must  necessarily  present  for  judicial 
consideration  marked  differences  in  details  peculiar  to  the  subject-matter  from 
which  the  cause  of  action  arose,  yet  the  final  disposition  of  all  questions  occur- 
ring in  the  course  of  litigation  will  in  general  be  in  accordance  with  the  legal 
rules  established  by  the  authorities  cited. 

Attitude  of  the  Courts. — There  is  a  widespread  sentiment  in  the  medical 
profession  that  the  courts  show  but  slight  appreciation  of  the  peculiarly  difficult 
conditions  under  which  the  practisers  of  that  art  are  compelled  to  perform 
their  duties,  and  that  the  legal  rules  governing  the  trial  of  cases  of  alleged 
malpractice  are  applied  with  marked  discrimination  against  the  physician  or 
sm-geon.  We  are  persuaded  that  a  judicious  review  of  the  preceding  pages  will 
convince  an  uni)rejudiced  mind  that  this  sentiment  has  no  just  foundation.  It 
has  its  origin  in  an  unfamiliarity  with,  or  a  misconception  of,  the  rules  governing 
the  admissibility  of  evidence  which  have  had  the  sanction  of  the  most  noted 
jurists  for  years.  On  the  contrary,  there  is  ample  evidence  that  the  Courts 
have  uniformly  recognized  the  medical  profession  as  devoted  to  the  most  sacred 
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of  callings — the  relief  of  human  suffering — and  have  shown  a  proper  appreciation 
of  the  manifold  cUfficulties  wliich  daily  beset  the  Surgeon  in  the  discharge  of 
his  duties.  When  tlirough  some  unfortunate  circumstance  his  professional  acts 
have  been  the  subject  of  critical  review  in  legal  tribunals,  judges  have  shown 
commendable  judgment  in  protecting  Mm  from  hostile  treatment,  pro\dded  it 
appears  from  the  evidence  that  he  has  brought  to  the  treatment  of  the  case 
ordinary  learning  and  skill  and  has  exercised  proper  care  and  diligence  in  appl3dng 
that  learning  and  skill.  It  is  ec|ually  true  that  these  decisions  show  that  the 
Coiu'ts  have  judiciously  discriminated  between  the  legitimate  practiser  of  surgery 
and  the  mere  pretender,  and  that  charlatanism  in  every  form  has  received 
stern  rebuke  when  its  practices  have  come  within  the  purview  of  legal  tribunals. 
''The  law  has  no  allowance  for  quackery." 

The  charge  of  a  trial  judge  to  the  jury  in  a  suit  for  alleged  malpractice  wliich 
held  that  a  Sm"geon  "was  accountable  for  damages  just  as  a  stone-mason  or 
bricklayer,"  received  the  following  criticism  from  the  highest  com't  of  the  State 
of  Pennsylvania:  "He  (the  Surgeon)  deals  not  with  insensate  matter  like  the 
stone-mason  or  bricklayer,  who  can  choose  then'  materials  and  adjust  them 
according  to  mathematical  lines;  but  he  has  a  suffering  human  being  to  treat, 
a  nervous  system  to  tranquillize,  and  a  ivill  to  regulate  and  control.  The  exi- 
dence  before  us  makes  this  strong  distinction  l)etween  surgery  and  masomy, 
and  shows  how  the  judge's  inapt  illustration  was  calculated  to  lead  away  the 
minds  of  the  jury  from  the  true  point  of  the  case."  McCandless  vs.  McWha, 
22  Penn.  St.,  261. 

The  Supreme  Court  of  Penns3'^lvania,  in  Richards  vs.  Willard,  176  Penn.  St., 
181,  commenting  on  the  fact  that  the  suit  was  brought  against  a  Surgeon 
who  gave  his  ser\ices  gratuitously,  said,  "If  such  gentlemen  are  to  be  harassed 
with  actions  for  damages  when  they  do  not  happen  to  cure  a  patient,  and 
are  to  incur  the  hazard  of  having  their  estates  swept  away  from  them  by  the 
verdicts  of  irresponsible  juries,  who,  caring  notliing  for  law,  nothing  for  e\'i- 
dcnce,  nothing  for  justice,  nothing  for  the  plain  teacliings  of  common  sense, 
choose  to  gratify  their  prejudices  or  their  passions  by  plundering  their  fellow- 
citizens  in  the  forms  of  law,  it  may  well  be  doubted  whether  our  hospitals  and 
other  charitable  institutions  will  be  able  to  obtain  the  gratuitous  and  valuable 
services  of  these  unselfish  and  charitable  men." 

Perhaps  a  more  striking  illustration  of  the  aj^preciation  b}-  the  Courts  of 
the  difficulties  which  the  modern  Surgeon  encounters  in  his  practice  and  their 
efforts  to  secure  an  impartial  judgment  from  juries  when  his  alleged  errors 
are  the  subject  of  judicial  determination,  is  found  in  the  opinion  of  the  Supreme 
Coui't  of  the  State  of  Georgia  in  the  case  of  Arkridge  vs.  Noble,  114  Ga.,  949. 
The  action  was  for  negligence  in  leaving  a  sponge  in  the  patient's  body.  The 
Court  said,  "Reasonable  or  ordinary  care  is  not  an  absolute  term,  and  has  no 
arbitrary  meaning.  If  the  care  and  skill  required  of  liim  in  doing  tliis  thing 
was  not  measured  by  the  reasonable  care  and  skill  of  a  surgeon,  ^^•hat  was  the 
measure  of  it?  Was  it  that  of  an  upholsterer  stuffing  or  removing  the  stuflfing 
of  furniture?    Or  that  of  a  railroad  employee  operating  a  train?    Or  that  of 
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a  master  toward  his  servant?  Or  what  was  it?  It  may  seem  at  first  blush, 
as  perhaps  it  has  impressed  counsel,  that,  if  the  surgeon  put  the  sponges  inside 
of  a  patient's  bod}-,  care  would  require  him  to  take  them  all  out.  But  when 
we  remember  that  abdominal  surgery,  as  now  practised,  is  largely  a  matter 
of  a  few  years'  growth,  that  until  quite  a  recent  period  it  was  considered  that 
an  incision  or  wound  which  penetrated  the  abdominal  cavity  was  certainly 
fatal,  and  that  now  such  operations  are  very  frequently  performed;  that  the 
surgeon  must  make  a  small  incision,  not  over  a  few  inches  in  length;  must 
insert  and  properly  place  a  number  of  sponges  or  gauze  pads,  sometimes  as 
many  as  a  dozen  as  the  evidence  discloses ;  must,  partly  by  sight  and  partly  by 
feeling,  reach  the  seat  of  the  trouble  and  cut  away  the  necessary  parts;  must 
tie  up  the  loose  ends,  remove  the  sponges,  and  close  and  sew  up  the  opening, 
arranging  for  proper  drainage;  and  all  this  with  the  utmost  promptness,  for 
sometimes  a  slight  delay  may  mean  death, — circumstances  and  surj-oundings 
must  be  considered  in  measm-ing  duty.  Some  of  the  witnesses  in  this  case 
testified  that,  with  the  surgeon's  mind  and  attention  riveted  on  the  delicate  and 
dangerous  work  before  him,  it  was  very  difficult,  if  not  impossible,  to  keep  in 
his  memory  the  exact  number  and  placing  of  these  sponges ;  that  he  must  needs 
rely  somewhat  for  the  count  upon  another;  that  he  exercised  such  care  and 
skill  as  he  could  in  finding  and  removing  the  sponges,  and  then  had  the  operating 
nurse  to  aid  him  by  keeping  count  of  them;  and  one  or  more  said  that,  if  the 
surgeon  should  stop  at  the  critical  moment  to  count  sponges  before  closing  the 
wound,  the  patient  might  die.  This  system. may  be  imperfect..  What  system 
is  not?  But  certainly  it  would  never  do  to  turn  juries  loose  to  fix  some  arbitrary 
standard — each  jury  for  itself — of  how  abdominal  surgery  ought' to  be  performed, 
regardless  of  how  the  surgeons  had  found  it  safest  and  best  to  do,  nor,  which 
would  amount  to  the  same  thing,  to  say  w^iether  a  method  of  performing  an 
operation,  even  if  universally  adopted  by  the  most  skilful  surgeons,  seems 
reasonable  to  the  jurors'  mind  or  not.  This  is  especially  true  where  the  practice 
of  smgery  is  permitted  only  by  those  who  have  studied  the  recognized  methods, 
and  have  had  certain  training,  and  have  been  found  to  be  sufficiently  proficient, 
and  have  been  licensed.  If  the  practice  of  surger}^  were  tin-own  open  to  every- 
body to  act  on  liis  general  judgment,  without  skill  or  training,  perhaps  the  rule 
might  be  different.  The  average  juror  might  in  such  a  supposed  state  of  afi'airs, 
if  it  can  be  supposed,  be  able  to  judge  of  the  mode  of  performing  operations 
as  well  as  the  practitioner,  of  whom  no  training,  skill,  or  knowledge  was  required. 
If  all  surgeons  had  perfect  reason  and  perfect  skill,  there  should  be  no  failures. 
Medical  and  surgical  science  must  advance  gradually.  It  has  its  errors  and 
its  failings.  But  it  would  hartlly  do  for  every  doctor  who  gives  a  prescription, 
or  every  surgeon  who  performs  an  operation,  to  do  so  at  the  risk  that,  if  the 
result  is  not  good,  a  jury  may  mulct  him  in  damages,  if  they  should  think  the 
method  of  treatment  or  of  conduct  was  unreasonable,  although  it  was  the  well- 
recognized  and  universal  method." 

Concluding  Suggestions. — A  review  of  the  preceding  discussion  of  the 
civil  obligations  which  he  assumes,  on  undertaking  the  care  and  treatment  of 
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a  patient,  must  impress  the  conscientious  siu'geon  with  the  value  of  a  knowledge 
of  the  rulings  of  the  higher  courts  of  the  country,  on  the  complex  cjuestions  which 
have  arisen  in  actions  for  alleged  malpractice.  Their  decisions  teach  him  that 
to  avoid  censure  by  the  courts  his  conduct  should  he  characterized  by  fidelity 
to  the  patient  throughout  the  entire  case,  for  faihu'e  at  an}^  time  to  meet  the 
ordinary  indications  or  emergencies  vitiates  the  entire  attendance,  as  the  obliga- 
tion is  continuous  to  the  termination.  Bellinger  vs.  Craigue,  31  Barb.  (N.  Y.), 
534. 

It  is  ajjparent  that  he  should  endeavor  to  forecast  every  possible  source  of 
failure  and  thus  be  prepared  for  every  emergency,  for  he  is  best  jjrepared  to 
assume  responsibilities,  and  l^ear  them  lightly,  who  can  most  accurately  estimate 
the  ri.sks  and  difficulties  which  he  is  to  incur  (Paget).  In  diagnosis,  prognosis, 
operation,  and  after-treatment,  his  opinions  should  be  formed,  and  his  course 
of  procedure  deliberately  taken  and  followed,  without  being  unduly  influenced 
by  the  solicitation  of  patient  or  friends,  or  the  suggestions  of  consultants.  Every 
step  should  be  taken  with  sucli  deliberation  and  care  as  to  preclude  the  possibility 
of  a  charge  of  neglect  in  the  diligent  application  of  learning  and  skill.  Thus  the 
Surgeon  not  only  secures  that  confidence  of  patient  and  friends  so  necessary  to 
success  at  every  stage  of  progress  and  especially  in  critical  emergencies,  but  he 
fulfils  the  just  requirements  of  the  civil  obligation.* 

Note. — The  authors  desire  to  acknowledge  their  indebtedness  in  the  prepara- 
tion of  this  article  to  the  series  of  ''Medico-legal"  trials  reported  in  the  Journal 
of  the  American  Medical  Association.  Without  the  aid  of  these  carefully 
prepared  reports,  which  reflect  great  credit  upon  then*  authors,  it  would  scarcely 
have  been  possible,  witliin  a  reasonable  length  of  time,  to  treat  the  subject  of 
the  relations  of  the  Surgeon  to  the  law  except  in  a  very  imperfect  manner. 
Ci-edit  is  also  due  to  the  excellent  work  of  Prof.  Martin  J.  Wade,  entitled  "A 
Selection  of  Cases  on  Malpractice  of  Physicians  and  Dentists"  (St.  Louis,  Medico- 
Legal  Publishing  Company,  1909). 

*  "Principles  and  Practice  of  Operative  Surgery,"  by  Stephen  Smith,  M.D.,  1887. 
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HOSPITALS   AND   HOSPITAL   MANAGEMENT,  MORE 

PARTICULARLY    WITH    REFERENCE    TO    THE 

SURGICAL  NEEDS  OF  THESE  INSTITUTIONS.* 

By  CHRISTIAN  R.  HOLMES.  M.D.,  Cincinnati,  Ohio. 


Introductory  Remarks. — The  earliest  hospitals  were  the  temples  of  the  god 
iEsculapius,  to  which  the  sick  came,  or  were  brought,  to  learn  by  dreams  or 
other  signs  how  they  might  recover  from  their  illness.  The  patients  lay  in  the 
temple  court  or  in  huts  clustered  about  the  sacred  edifice.  In  the  days  of 
Hippocrates  the  ministration  of  physicians  took  the  place  of  the  orphic  utter- 
ances of  the  gods.  With  the  decay  of  Greek  civilization  medical  and  surgical 
knowledge,  what  little  was  left,  took  its  flight  from  Europe  to  Asia  Minor  and 
the  northern  coasts  of  Africa,  to  reappear,  only  after  the  lapse  of  many  centuries, 
in  the  persons  of  the  Ai"abian  physicians  in  the  Iberian  peninsula.  Among  the 
Romans  there  does  not  seem  to  have  been  much  distinction  between  a  hospital 
and  an  inn,  and  om*  word  "hospital"  is  derived  from  the  Latin  hospitalia,  a 
guest  house.  Median-al  Christendom  made  use  of  the  monasteries  for  hospital 
purposes,  just  as  they  were  also  used  as  shelters  for  travellers  and  as  sanctuaries 
for  the  oppressed ;  and  the  oldest  European  hospitals  of  to-day  betray,  in  their 
architecture,  then*  traditions,  and  some  of  their  customs,  their  monastic  origin. 
The  materialistic  eighteenth  and  nineteenth  centm'ies,  however,  in  this  as  in 
so  many  other  matters  breaking  with  tradition,  applied  themselves  diligently 
to  the  solution  of  this  definite  problem — How  ma}'  we  best  take  care  of  the 
sick  and  injured? — and  attempted,  with  a  fair  measure  of  success,  to  make  use 
of  all  the  improvements  in  architecture  and  engineering  that  distinguished  that 
remarkable  period. 

The  size,  arrangement,  and  shape  of  hospital  buildings  have  undergone 
much  variation  in  the  course  of  the  last  two  centuries,  and  have  loeen  the  subject 
of  much  discussion.  At  first,  we  had  the  "block  hospital"  where  the  entire 
institution  was  included  within  four  walls  and  under  one  roof.  This  was  the 
first  step  in  the  evolution  of  the  mediaeval  fortress-monastery  into  the  modem 
hospital.  Some  of  the  most  famous  hospitals  of  France  and  England,  of  ancient 
foundation,  preserve  this  type,  or  some  slight  modification  of  it,  to  this  day. 

*  The  writer  has  found  it  impracticable,  within  the  comparatively  narrow  limits  prescribed 
by  the  editors,  to  discuss  more  than  a  few  of  the  aspects  of  the  broad  subject  of  hospitals  and 
their  management;  and  even  these  few  topics  have  necessarily,  for  the  same  reason,  been  treated 
by  him  in  a  somewhat  superficial  manner.  He  has  also  foimd  that  it  was  not  possible,  in  de- 
scribing the  construction  and  management  of  a  large  general  hospital,  to  develop  as  fully  as  he 
would  wish  those  aspects  of  the  problem  which  are  of  special  importance  to  the  surgeon. 
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(Figs.  286  and  287.)  As  the  medical  profession  steadily  advanced  in  its  study  and 
comprehension  of  disease  it  recognized  that  various  evil  conditions  afflicting 
the  sick  (and  even  sometimes  the  well,  the  hospital  ser\dtors)  frequently  arose 
within  the  walls  of  the  hospitals  themselves,  and  to  these  conditions  vras  given 
the  comprehensive  term  of  "hospitalism."  It  is  extremely  interesting  to  note 
that  each  of  the  great  wars  of  the  latter  charter  of  the  eighteenth  century  and 
the  first  three  quarters  of  the  nineteenth  added  extensively  to  the  knowledge 
of  hospitalism  and  brought  forth  valuable  suggestions  as  to  the  manner  in  which 

it  should  be  combated.  Without  going  into 
detail  it  is  sufficient  to  note  that  it  was  rec- 
ognized that  the  massing  together  of  large 
numl^ers  of  sick  and  wounded  under  one  roof 
was  extremely  harmful,  and  that  l3oth  medical 
and  surgical  patients  very  frequently  got 
along  better  in  the  open  air  of  the  country 
regions,  even  when  exposed  to  inclement 
weather,  than  did  similar  patients  who  were 
confined  in  the  warmer,  sheltered,  but  often- 
times dark  and  ill-smelling  wards  of  the  old- 
established  hospitals  of  the  cities.  After  the 
war  of  the  American  Revolution  Dr.  Tilton 
wrote:  ''It  would  be  shocking  to  humanity  to 
relate  the  history  of  our  general  hospitals  in 
the  years  1777  and  1779,  when  within  their 
walls  was  swallowed  up  at  least  one-half  of  our  army,  owing  to  a  fatal  tendency 
in  the  system  to  tln-ow  all  the  sick  of  the  army  into  the  general  hospitals ;  whence 
crowds,  infections,  and  consequent  mortality  too  afflicting  to  mention."  Dr. 
Jones,  also,  who  had  ''walked  the  hospitals"  of  England  and  France  before 
the  outbreak  of  the  Revolution,  wrote,  concerning  his  own  experiences  in  the 
field,  "that  in  the  cold  weather  of  winter  the  best  hospital  he  ever  contrived 
was  upon  the  plan  of  an  Indian  hut.  The  fire  was  built  in  the  midst  of  the 
ward,  \\dthout  any  chimney,  and  the  smoke,  circulating  round  about,  passed 
off  through  an  opening  about  foiu*  inches  wide  and  a  few  feet  long  in  the  ridge 
of  the  roof."  After  the  Crimean  War  Macleod,  in  his  "Notes  on  the  Sm'gery 
of  the  Crimean  War,"  said:  "If  properly  constructed  and  erected  on  suitable 
ground,  there  are  no  structures  better  adapted  for  the  hospitals  of  an  ai'my 
in  the  field  than  wooden  huts  or  canvas  tents.  The  ch-eadful  epidemics  which 
have  so  frequently  pursued  armies,  and  the  mortality  which  has  attended  their 
wounds,  have  in  not  a  few  instances  been  due  to  the  employment  of  stone  build- 
ings as  hospitals.  The  ventilation  is  more  apt  to  be  deficient  or  to  become  de- 
ranged in  them  than  in  huts  or  tents,  and  hence  the  effects  of  overcrowding 
become  the  more  pernicious."  "'It  was  often  proved  in  the  history  of  the  late 
war,"  says  Jackson  in  his  work  on  the  economy  of  armies,  "that  more  human 
life  was  destroyed  by  accumulating  sick  in  low  and  ill-ventilated  apartments, 
than  by  lea\ang  them  exposed  in  severe  and  inclement  weather  at  the  side  of 


Fig.  286. — Ground  Plan  Showing  the 
Distribution  of  tlie  Different  Buildings 
of  St.  Bartholomew's  Hospital,  at 
Smithfield,   London,   England. 
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a  hedge  or  common  dyke."  Writing  a  few  years  later,  Miss  Florence  Nightingale 
said:  ''The  reason  why  agglomeration  of  a  large  number  of  sick  under  one  roof 
leads  to  disaster,  is  to  be  found  in  the  simple  fact  that  agglomeration  argues 
either  stern  necessities  of  another  kind  or  great  ignorance  and  danger  of  misman- 
agement; and,  besides  all  this,  it  argues  unforeseen  events  and  altogether  such  a 
deficiency  in  the  general  administrative  arrangements  as  is  sure  to  be  accom- 
panied by  want  of  proper  ventilation,  want  of  cleanliness,  and  other  sanitary 
defects.  If  anything  were  wanting  in  confirmation  of  this  fact,  it  would  be 
the  enormous  mortality  in  the  hospitals,  which  contained  perhaps  the  largest 
number  of  sick  ever  present  at  one  time  under  the  same  roof,  viz.:  those  at 
Scutari.  The  largest  of  these  too  notorious  hospitals  had  at  one  time  2,500  sick 
and  wounded  under  its  roof,  and  it  has  happened  that,  of  Scutari  patients,  two 
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Fig.  287. — Block  Plan  of  the  Presbyterian  Hospital,  New  York  City.       (By  courtesy  of  the 

of  the  hospital  authorities.) 


out  of  every  five  have  died.  In  the  hospital  tents  of  the  Crimea,  although  the 
sick  were  almost  without  shelter,  without  blankets,  without  proper  food  or 
medicines,  the  mortality  was  not  above  one-half  what  it  was  at  Scutari;  but 
these  tents  had  only  a  few  beds  each.  Nor  was  it  even  as  liigh  as  this  in  the 
small  Balaklava  General  Hospital  which  had  part  of  its  sick  placed  in  detached 
wooden  huts,  while  in  the  well- ventilated  detached  huts  of  the  Castle  Hospital, 
on  the  heights  above  Balaklava,  exposed  to  the  sea-breeze,  the  mortality  among 
the  wounded,  at  a  subsequent  period,  did  not  reach  three  per  cent." 

The  logic  of  these  experiences  of  the  metropolitan  and  military  surgeons 
was  evidently  that  only  a  moderate  number  of  cases  should  be  gathered  under 
one  roof,  that  each  patient  should  have  abundant  floor  space  and  breathing 
space,  and  that  a  generous  supply  of  fresh  air  was  absolutely  necessary.     These 
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things  were  being  vehemently  urged  by  the  leaders  of  the  medical  pi'ofession 
in  France  and  England  at  the  period  of  the  American  Civil  War,  and  the  experi- 
ences of  that  war  gave  additional  weight  to  their  arguments.  The  movements 
of  enormous  armies  over  large  areas  in  which  there  were  but  few  cities  and  towns 
of  considerable  size,  resulted  in  the  evolution  of  the  huts  and  tents  of  the  Amer- 
ican Revolution  and  the  Crimean  War  into  the  Barrack  and  Tent  Hospitals  of 
the  American  Civil  War.  Long  wooden  wards  were  constructed  on  the  style 
of  the  barracks,  or  hospital  tents  were  put  together  end  to  end  so  as  to  make 
long  wards.  These  were  plain,  cheap,  clean,  of  open  construction,  easily  and 
quickly  put  together  or  as  rapidly  taken  down,  and  capable  of  almost  indefinite 
expansion  in  times  of  emergency;  and  they  yielded  better  results  than  any 
pre\dous  military  hospital  had  ever  done — or,  indeed,  than  did  the  military 
hospitals  of  the  crowded  cities  of  Europe  in  the  Franco-Prussian  War,  fought 
six  years  later.  A  consideration  of  all  these  facts,  therefore,  led  some  of  the 
extreme  advocates  of  the  pavilion  system,  as  it  had  come  to  be  called,  to  lay  it 
down  as  a  law  of  hospital  construction  that  ''all  hospitals  should  be  pavilions 
of  a  temporary  character,  to  be  used  only  ten  or  fifteen  years  and  then  replaced 
by  new  buildings,  as  the  only  safe  method  for  the  prevention  of  'hospitalism.'" 
As  a  matter  of  fact,  some  pavilions  of  this  character  were  added  to  the  hospital 
establishment  of  some  of  the  oldest  foundations  in  America.  Meanwhile,  the 
true  nature  of  "hospitalism"  was  being  elucidated  by  the  development  and 
demonstration  of  the  germ  theory  of  disease  by  Tyndall  and  Pasteur,  and  it 
was  made  evident,  not  only  that  Florence  Nightingale  was  justified  in  demand- 
ing non-absorbent  materials  for  the  interior  finish  of  wards,  but  that  the  use  of 
non-absorbent  materials  and  the  exercise  of  a  new  cleanliness — surgical  cleanli- 
ness— in  all  parts  of  the  hospital  would  obviate  the  necessity  of  destroying  old 
wards  and  building  new  ones  every  fifteen  years.  This  new  surgical  cleanliness, 
however,  with  its  dramatic  possibilities  of  controlling  zymotic  diseases  and  of 
performing  surgical  operations  as  yet  undreamed  of,  concentrated  attention 
upon  only  one  aspect  of  the  functions  of  a  hospital,  and  in  some  minds  reduced 
the  institution  almost  to  the  level  of  a  factory  wherein  only  the  environment 
and  adjustment  necessary  to  mechanical  perfection  of  production  were  to  be 
considered.  That  very  much  more  than  this  is  necessary,  all  of  those  })hysicians 
who  visit  the  sick  in  their  homes  of  various  degrees  of  mental  and  moral  as  well 
as  of  physical  comfort,  will  agree.  The  whole  environment,  mental  and  moral 
as  well  as  physical,  must  receive  the  careful  attention  of  those  who  plan,  build, 
and  manage  hospitals.  Any  hospital  that  fails  in  the  first  two  requirements 
is  not  doing  as  much  as  can  be  done  in  the  third.  For  the  best  results  and  for 
completeness  of  results  it  is  absolutely  necessary  that  the  whole  environment 
of  the  hospital  patient  shall  be  cheerful  and  that  the  personnel  of  those  attend- 
ing him  shall  be  of  the  highest  standard.  That  the  pavilion  hospital  is  the  best 
form  of  hospital  from  every  point  of  view  is  now  almost  universally  conceded. 
That  single-story  pavilions  are,  theoretically,  the  most  correct  from  a  strictly 
scientific  standpoint,  may  be  admitted.  It  is  now,  however,  possible  to  say — 
from  what  we  know  of  the  causes  of  disease,  of  the  science  of  ventilation,  and 
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of  the  principles  and  materials  of  construction — that  it  is  permissible  to  build 
pavilions  of  two  or  .tlu-ee  stories  when  the  site  of  the  proposed  hospital  is  salu- 
brious and  the  area  to  be  devoted  to  it  is  of  generous  proportions.  Pavilion  hospi- 
tals of  all  these  types  are  being  constructed  now.  The  magnificent  new  National 
Hospital  at  the  city  of  Mexico  has  one-story  pa\'ilions.  The  recently  completed 
Chester  Park  Hospital — the  contagious  diseases  department  of  the  Boston  City 
Hospital — has  two-story  pavilions  admirably  arranged  for  carrying  out  the 
work  of  the  department;  and  the  newly  planned  Cincinnati  General  Hospital, 
situated  on  one  of  the  highest  points  of  the  city  and  sm-rounded  by  a  park  of 
twenty-seven  acres,  is  designed  for  three-story  pavilions.  Pavilions  of  more  than 
tlii-ee stories  are  certainly  to  be  condemned,  "most  of  them  being,"  as  Cowles 
says,  ''but  a  modification  of  the  old  block  plan."  For  several  years  j^ast  there 
has  been  an  energetic  advocacy  of  the  '^ sky-scraper"  hospital — an  earnest  at- 
tempt to  induce  hospital  builders  to  return  to  the  block  hospital  plan  of  the  eight- 
eenth and  early  i)art  of  the  nineteenth  century.  The  attempt  has  not  met  a 
very  cordial  reception  at  the  hands  of  hospital  architects  and  managers,  but  the 
literature  in  its  favor  is  so  voluminous  and  has  been  distributed  so  widely  that 
it  is  necessary  to  examine  the  arguments.     They  are  found  to  be  as  follows: — 

1.  The  site  "should  be  as  high  as  possible,  near  a  park,  river,  or  lake,  in  as 
cjuiet  a  location  as  available,  away  from  the  street  cars  or  railroad  tracks  and 
still  easily  accessible  to  the  patients  and  their  friends.  The  larger  the  grounds 
the  better  it  is  for  the  institution."  *  All  of  these  desirable  attributes  are  sought 
for  pavilion  and  corridor  hospitals  as  well,  and  therefore  it  is  evident  that  econ- 
omy of  space,  so  far  as  the  hospital  grounds  are  concerned,  is  not  to  be  urged 
as  an  argument  in  favor  of  the  new  type  of  block  hospital. 

2.  "At  that  time"  (the  date  of  the  building  of  the  Johns  Hopkins  Hospital) 
"observation  had  demonstrated  the  fact  that  if  one  patient  in  a  given  part  of  the 
hospital  became  infected  the  other  patients  were  likely  to  suffer  in  the  same 
manner,  and  that  patients  in  another  building  at  a  distance  might  remain  free 
from  the  infection.  Consec|uently  it  seemed  wise  to  separate  as  much  as  pos- 
sible the  patients  in  separate  pavilions.  At  the  present  time  we  know  that  the 
infection  was  carried  from  one  patient  to  another  tlirough  the  ignorance  of  the 
attendant  who  manipulated  all  the  patients  in  the  same  pavilion,  but  could  not 
contaminate  those  with  whom  he  did  not  come  in  contact."  Such  pathological 
heresies  as  this  can  be  denied  at  once  and  in  toto.  Thirty-five  years  ago  John 
Tyndall  wrote  his  famous  paper  on  "A  Struggle  with  an  Infected  Atmosphere," 
and  every  year,  almost,  has  A'ielded  us  fresh  information  on  tliis  important  subject 
— the  last  valuable  contribution  being  that  made  by  Dr.  E.  C.  Rosenow  {Ameri- 
can Journal  of  Ohstetrics,  Dec,  1904)  on  the  subject  of  "Streptococci  in  Air  of 
Hosi)ital  Operating  Rooms  and  Wards  during  an  Epidemic  of  Tonsillitis." 
Rosenow,  by  microscopic  examination  and  by  culture  experiments  by  the  method 
of  exposed  plates,  demonstrated  the  existence  of  the  same  organism  in  the 

*  This  and  the  following  arguments  for  the  "many-storied  hospital"  and  against  the  "low 
hospital  buildings"  are  taken  from  numerous  papers  in  the  recent  work  of  Dr.  A.  J.  Oschner  on 
"Hospital  Construction  and  Management,"  Chicago,  1907. 
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tonsils  of  those  attacked  by  the  angina,  in  the  air  of  the  wards  and  operating 
rooms,  and  in  the  infected  peritoneal  cavities  of  women  who  had  been  sub- 
jected to  laparotomy  during  the  progress  of  the  epidemic. 

3.  The  third  argument,  however,  distinctly  admits  the  facts  of  air-borne 
contagion.  It  does  not  fit  with  the  second  and  is  stated  in  this  wa}':  "Ever 
since  Pasteur's  observations  determined  the  presence  of  micro-organisms  in 
the  ordinary  air  and  their  al~)sence  on  high  mountains,  it  has  become  more  and 
more  ai)parent  that  the  air  near  the  surface  of  the  earth  contains  more  micro- 
organisms than  that  higher  up.  This  is  especially  true  in  cities,  in  which  the 
street  dust  is  laden  with  germs  and  is  much  thicker  at  the  level  of  the  first 
than  at  the  level  of  the  higher  stories.  .  .  .  This  fact  must  condemn  low  hos- 
pital buildings."  It  is  obviously  absurd  to  compare  the  sixth  floor  of  a  city 
building  to  a  mountain  top.  The  air  of  a  mountain  top  is  germ-free  because  it 
rests  upon  snow  fields,  bare  rocks,  and  undisturbed  forests,  and  cities,  travelled 
roads,  the  domestic  animals,  and  men  are  noticeably  absent.  The  two  sky- 
scraper hospitals  put  forward  as  models — the  Augustana  and  St.  Mary's  Hospital, 
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Fig.  288. — Floating  Hospital  on  the  River  Tyne,  England. 


Chicago — contain  wards  on  their  second  and  third  stories  just  as  do  pavilion 
hospitals,  and  no  evidence  is  brought  forward  to  show  that  the  patients  which 
these  second  and  third  stories  shelter  do  not  th_rive  as  well  as  the  patients  in 
the  upper  stories.  The  patients  in  the  upper  stories  are  private  patients,  the 
patients  in  the  lower  stories  are  ward  patients.  The  plans  of  the  two  hospitals 
show  wards,  private  rooms,  operating  rooms,  pantries,  and  kitchens  on  the  top 
floor — the  sixth  floor. 

4.  The  next  point  is  that  "the  building  can  be  set  back  from  the  street, 
which  will  still  further  lessen  the  amount  of  street  dust.  It  will  also  lessen  the 
disturbance  caused  by  the  street  noise."  This,  of  course,  cannot  be  made  to 
apply  only  to  tall  buildings.  If  the  proper  amount  of  space  is  allotted  to  a 
hospital — and  its  construction  should  be  undertaken  on  nothing  less  than  the 
proper  amount  of  space— all  buildings,  be  they  one  or  many,  can,  and  should 
be,  set  back  from  the  street. 

5.  "  If  land  can  be  secured  overlooking  a  park  or  any  other  attractive  land- 
scape, the  higher  the  building  the  more  patients  can  obtain  a  view  of  this  land- 
scape."    To  this  it  may  be  replied  that  if  a  hospital  is  set  in  a  park,  as  it  should 
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be,  all  tho  patients  can  enjo}^  antl  be  much  benefited  by  the  beauty  of  their 
SLUToundings,  and  they  should,  when  possible,  be  taken  dh'ectly  into  the  open 
au". 

6.  "The  building  can  be  more  easily  placed  so  that  every  room  and  every 
ward  secures  sunlight  during  some  portion  of  the  day.  With  low  buildings 
one  is  constantly  compelled  to  infringe  upon  the  sunlight  in  order  to  secure  a 
sufficient  amount  of  space  for  the  number  of  beds  required."  The  answer  to 
this  is  that  the  problem  for  the  six-story  hospital  and  that  for  the  pavilion  hos- 
pital are  exactly  the  same,  and  that,  in  the  case  of  low  buildings,  one  is  not 
compelled  to  infringe  upon  the  sunlight  at  all.  The  space  between  buildings — 
twice  the  height  of  the  nearest  building,  for  hospitals  in  this  latitude — is  abun- 


Fi(j.  289. — Park-like  Grounds  of  the  new  Rudolph  Virehow  Hospital,  of  Berlin,  Germany. 


dant  to  procure  for  every  room  and  every  ward  of  the  one-,  two-  or  three-story 
pavilion  as  much  sunlight  as  can  be  procured  for  the  six-story  block  hospital. 
These  indefinite  propositions  are  not  enough  to  shake  the  conclusions  arrived 
at,  and  the  laws  of  hospital  construction  laid  down  by  Florence  Nightingale, 
Sir  James  Y.  Simpson,  Mr.  Erichson,  the  great  French  surgeon  Tenon,  the 
Johns  Hopkins  Hospital  Commission,  and  Sir  Henry  Burdett.  Au--borne 
contagion  is  a  fact ;  it  is  wrong  to  put  a  large  number  of  sick  and  wounded  under 
one  roof;  the  ventilation  of  tall  buildings  is  complicated  and  made  difficult 
by  the  necessity  of  a  number  of  elevator  shafts  and  chutes  of  various  kinds; 
it  is  practically  impossible  properly  to  isolate  contagious  cases  and  their  nurses 
and  attendants  when  there  is  such  easy  access  to  the  other  parts  of  a  large  hos- 
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pital;  and,  finally,  in  its  suggestion  of  the  office  building  or  the  factory,  there 
must  always  be  wanting  in  such  a  structure  that  function  of  the  hospital  which 
can  be  described  as  a  homelike  shelter  for  the  sick.  As  for  the  question  of 
sa^^ng  time  for  the  Adsiting  staff,  tliis  argument  is  not  very  forcible;  most  of  the 
visiting  staff  have  but  two  or  tlii*ee  wards  to  visit  daily,  and  it  is  not  asking 
too  much,  in  return  for  the  great  privileges  they  are  accorded,  that  they  jdeld 
the  welfare  of  the  patient  the  first  place. 

In  I'are  instances  a  small  town  mav  be  so  situated  that  it  can  advantageouslv 


Fig.  290. — Mass  Composed  of  the  Principal   Buildings  of   the   Rudolph  Virchow  Hospital,   of  Berlin, 

Gernianv. 


adopt  the  plan  of  a  floating  hospital,  a  model  of  which  is  shown  in  the  accompany- 
ing figure.     (Fig.  288.) 

The  Modern  Metropolitan  Hospital. — Before  entering  into  a  detailed  de- 
scription of  the  component  j^arts  of  a  great  urban  hospital  it  A\-ould,  perhaps, 
be  well  to  describe  one  such  institution  as  a  type  of  our  modern  conceptions 
of  hospital  design,  thereby  facilitating  subsecjuent  analysis  and  minuter  descrip- 
tions of  various  buildings  and  departments,  and  rendering  comprehension  of 
detail  more  rapid  and  exact.  The  Rudolph  Mrchow  Hospital,  of  Berlin  (Figs. 
289-302),  is  perhaps  the  most  famous  of  the  most  recently  completed  European 
hospitals,  and  a  description  of  its  arrangement  and  buildings  will  enable  the 
reader  to  compare  it  with  the  hospitals  of  what  may  be  called  the  American 
type,  that  will  be  alluded  to  and  described  in  this  article.  The  Rudolph  Yir- 
chow  Hospital  covers  an  area  of  25.7  hectares  or  63.5  acres.     Its  capacity  is 
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2,000  beds,  tlivicled  among  the  various  services  as  follows:  internal  medicine, 
500  beds;  surgery,  564  beds;  obstetrics  and  gynaecology,  220  beds;  infectious 
diseases,  178  beds;  nervous  diseases,  18  beds;  male  skin  and  venereal  dis- 
eases, 374  beds;  and  female  skin  and  venereal  diseases,  146  beds.  Of  physi- 
cians, nm'ses,  and  administrative  employes  there  are  700.  Residences  are 
provided  for  the  Superintendent,  the  Medical  Du-ector,  the  Sm'gical  Director, 
and  the  Director  of  Obstetrics.  In  all,  residences  or  suitable  suites  of  apart- 
ments  are   provided   for   twenty-five  married  employes.     This   provision   for 


Fig.  291. — A  Distant  View  of  .Somo  of  the  Less  Important  Buildings  of  the  Rudolph  Virchow 
Hospital,  of  Beriin,  Germany.  The  park-like  character  of  the  ground.s  is  well  shown  in  this  and  the 
preceding  photographs  (Figs.  289  and  290). 


married  employes  assures  a  stability  of  service  that  American  hospitals  would 
do  well  to  note  and  copy.  The  entrance  to  the  hosi)ital  is  tlii'ough  a  two- 
story  porter's  lodge,  beyond  wliich  is  a  garden  court  formally  laid  out  with 
walks  and  planted  with  la\vns  and  trees.  (Figs.  289  and  291.)  This  is  closed  in 
front,  on  both  sides  of  the  lodge,  with  one-story  buildings  containing  the  ad- 
ministrative offices  on  the  left  and  the  waiting  and  examination  rooms  for  men 
and  women  on  the  right.  The  garden  court  is  siu-rounded,  on  the  other  three 
sides,  by  an  imposing  mass  of  buildings  (tlii-ee  stories  and  an  attic  in  height). 
(Fig.  289.)  The  wing  on  the  left  is  the  Nm-ses'  Home ;  that  on  the  right  is  the  resi- 
dence of  the  uimtiarried  physicians;  and,  northwest  of  this,  in  a  semi-detached 
building,  is  a  casino  for  the  medical  staff.  The  central  mass  of  the  western 
side  of  the  court  is  occupied  in  front  by  an  imposing  and  architectm'ally  beauti- 
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ful  double  staii-way  leading  up  to  a  hall  to  be  used  for  meetings  of  physicians, 
Christmas  celebrations,  and  other  festal  occasions.  Laterally  from  this  central 
mass  the  obstetrical  and  gynaecological  departments  extend  out  toward  the 
left  and  the  right.  These  three-story  buildings  contain  general  administrative 
rooms,  consultation  and  examination  rooms,  warming  kitchens  and  sculleries, 
a  Director's  room,  })hysicians'  service  room,  apartments  for  an  Assistant  Physi- 
cian, a  ^^olunteer  Physician,  and  Midwives,  operation,  narcosis,  and  delivery 
rooms,  as  well  as  bath-rooms  and  toilets.  There  are  also  isolation  rooms,  with 
forty-three  beds.  Four  two-story  pavilions,  each  containing  two  twelve-bed 
wards  with  their  accessories,  project  from  the  western  front  of  the  gynaecolog- 
ical-obstetrical department  into  the  upper  park-like  end  of  the  great  Mittelallee. 


Tu.. 


-Pli()t(.-raph   of 


tliL-   Front  of    tlie  Building  Devoted    to  Operative  Work;    the    Rudolph 
Virchow  Hospital,  of  Berlin,   Germany. 


This  Mittelallee — or  boulevard,  one  might  almost  call  it — stretches  away  425 
metres  (about  1,380  feet)  and  forms  the  East- West  axis  of  the  hospital  grounds 
and  of  the  building  plan.  Two  rows  of  trees,  with  a  walk  between,  border  the 
central  lawn  on  both  sides, — a  fine  bronze  fountain  is  ]:)laced  where  the  North- 
South  axis  cuts  the  Allee,— and  the  tower  of  the  chapel  closes  on  the  west  what 
is  a  most  beautifid  vista.  (Fig.  289.)  It  may  be  well  to  remark  here  that  these 
grounds  were  laid  out  and  planted  some  seven  years  before  the  buildings  of 
the  hospital  were  finished;  the  result  being  that  the  completed  and  newly  in- 
habited hospital  found  itself  in  a  garden  of  rich,  well-rooted  turf  and  well- 
grown  trees,  that  made  it  a  most  pleasant  place  of  residence  to  those  serving  it 
and  agreeable  to  the  tired  senses  of  the  unfortunate  sick.     On  both  sides  of  the 
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MittelaUce  stretch  the  two-story  pavihons  of  the  Departments  of  Surgery  and 
of  Internal  Medicine — eleven  pavilions  for  the  former,  on  the  south,  and  ten 
pavilions  for  the  latter,  on  the  north.  Pro^■ision  is  made  for  bringing  patients, 
even  bed  patients,  out  into  the  Allee  where  they  can  lie  in  the  open  air  in  intimate 
contact  with  the  grass  and  trees.  On  the  south  of  the  fountain,  where  the 
south-north  axis  of  the  hospital  cuts  the  east- west  axis  on  the  Allee,  is  the 
Pharmacy  Building,  and  south  of  this,  again,  the  Surgical  Building  or  Operating 
Pavilion.  (Figs.  292  and  293.)  The  plans  of  this  latter  show,  on  the  ground  floor, 
four  large  oj^erating  rooms,  wdth  large  bays  on  the  north  side.  It  will  be  observed 
that  each  has  its  own  Instrument  room  and  Sterilizing  room.  (Fig.  294.)  Across 
a  wide  corridor  are  four  ''preparation  rooms,"  etherizing  rooms, — one  for  each 
operation  room, — and,  behind  these,  dressing  rooms.  A  small  interior  court 
gives  additional  light  and  air  to  this  main  part  of  the  building,  and  a  larger 
court  in  the  rear  gives  beauty,  light,  and  air  to  the  accessories  of  the 
operating  pavilion  arranged  on  both  sides  and  at  the  end  of  the  court  in 
the    order    named — viz.:    linen    room,    plaster-bandage   room,    microscopical 
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Fig.  293. — Schematic  View  of  the  Front  of  the  Building  Devoted  to  Operative  Work;    the  Rudolpli 
Virchow  Hospital,  of  Berlin,  German}'. 


laboratory,  utensil  room,  physicians'  room,  Director's  room,  and  servants' 
room.  Beliind  the  Operating  Pavilion  and  across  a  wide  avenue,  is  a  separate 
Ijuilding  devoted  exclusively  to  Roentgen-ray  work  and  photography.  On 
the  south-north  axis,  north  of  the  Mittelallee  and  separating  the  Internal  Medi- 
cine Pavilions  for  men  from  those  for  the  women,  lies  the  Bath  and  Medico- 
mechanical  Department.  (Fig.  299.)  Like  the  Surgical  Pavilion  it  contains 
a  central  court  with  grass  and  trees.  It  is  a  one-story  building,  surmounted 
by  the  usual  steep  attic  roof.  In  the  centre,  opening  on  the  garden  court, 
is  a  disrobing  room;  behind  this  are  a  rest  room  and,  at  the  rear  of  the  building, 
the  cold-water  baths.  In  front  of  the  garden  are  a  series  of  rooms  for  individual 
tub-baths,  and,  on  the  front  of  the  building,  a  large  hall  for  the  mechanical 
apparatus.  Along  the  west  side  of  the  building,  from  front  to  rear,  in  the 
order  named,  are  rooms  for  the  physician,  a  room  for  a  private  patient,  two 
rooms  for  the  Head  Nm-se,  a  dining  room,  a  linen  room,  an  electrical-apparatus 
room,  a  carbonic-acid  bath,  an  electric  bath,  a  vapor  bath,  a  warm-air  bath, 
and  a  hot-air  bath.     On  the  eastern  side  of  the  building,  from  front  to  rear,  we 
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find  an  examination  room,  two  private  rooms,  a  utensil  room,  a  linen  room, 
two  Inhalatoriums,  toilet  rooms,  a  long  room  for  sand  baths,  and  a  room  for 
steam  baths.  At  the  western  end  of  the  Mittelallee  stands  a  structure  containing 
the  Pathologico-Anatomical  Institute  and  the  Chapel.  The  Chapel  faces  a 
wide,  park-like  entrance  to  the  hospital  grounds,  and,  to  those  who  approach 
it  from  the  avenue  on  the  north,  there  is  no  suggestion  of  the  scientific  uses  of 

the  further  end  of  the  building.     Except 
for  the  Chapel,    which  is  of  a  conven- 
tional    ecclesiastical    architecture,     the 
building    consists    of    one    story  with  a 
well-lighted  basement.     The  Chapel  it- 
self  occupies    the    central   mass   of   the 
western  extremity  of  the  building.     On 
the  right,  is  the  room  for  the  clergyman; 
on  the  left,  is  that  in  which  the  body  is 
prepared  for  burial.      Behind  the  Chapel 
are  the  rooms  for  the  family  and  intimate 
friends  of  the  deceased.      The  janitor's 
room  is  at  the  rear  of  the  right  wing. 
The  rest  of  the  building  encloses  thi-ee 
courts,  as  is  shown  in   the  figure,  and 
the  offices  are  arranged  as  follows: — On 
the  northern  side,  from  the  Chapel  east, 
in  the  order  named,  are  found  the  His- 
tological Laboratory,  two  autopsy  rooms 
— one   containing   three  tables   and  the 
other  four, — and  two  rooms  for  the  Pro- 
sector.    On  the  southern  side,  from  the 
Chapel  eastward,  are  the  Bacteriological 
Laboratory,  the  culture  room,  the  photo- 
graphic   studio,    a    little    room    for  the 
chemical    balances,    and   a  large  apart- 
ment for  the  Chemical  Laboratory.     Be- 
yond a  small  office  is  a  service  room  for 
the    physicians    and   a    servants'    room. 
The  first  cross  corridor  separating    the 
western  from  the  central  court  contains 
a   wasln-oom   for    the   Histological    Laboratoi-y,  a  preparation  room,  and  an 
incubating    room.      The    other    corridor    has    provision    for    two    rooms    for 
chemical  balances  and  an  office.      Under  the  Chapel,  in   the  basement,  is  a 
large  store-room   for  coffins.      To   the  left   of  this   are   two  rooms — one  for 
the  public,  and  a  small  special  room  for  the  viewing  of  infectious  l^odies  be- 
hind a  glass  partition.     On  the  right  is  a  museum.      On  the  north  of  the 
enclosed  courts    are    found,   in    the    following    order:    a    ch'essing    room,  two    i 
morgues,  and  a  refrigerator;  and,  on  the  south  side,  two  rooms  for  museum    I 


Fig.  294.— Ground  Floor  Plan  of  the  Build- 
ing Devoted  to  Operative  Work;  the  Rudolph 
Virchow  Hospital,  of  Berlin,  German}\ 

/,  /,  /,  /,  Rooms  for  operations ;  //,  //,  steril- 
ization rooms;  ///,  III,  III,  III,  rooms  for 
instruments;  IV,  IV,  IV,  IV,  preparation 
and  etherization  rooms;  V,  V,  rooms  in  which 
the  surgeons  and  their  assistants  may  change 
their  garments;  VI,  VI,  lavatories;  VII,  VII, 
rooms  in  which  plaster-of-Paris  bandages  are 
prepared;  VIII,  VIII,  rooms  for  microscopic 
work;  IX,  IX,  rooms  for  storage  of  utensils, 
etc.;  X,  X,  rooms  for  the  surgeons;  XI,  XI, 
rooms  for  the  directors;  XII,  room  for  the 
attendants. 

Two  inner  courts  aid  in  furnishing  light  and 
ventilation. 
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purposes,  a  workshop,  a  glassware  room,  a  room  for  vivisection,  and  two  rooms 
for  disinfection.  At  the  eastern  end  of  the  building  are  a  maceration  room  and 
a  room  for  the  animals  intended  for  experimental  puri)oses.  The  cross  cori-idors 
contain  rooms  for  reptiles,  servants'  rooms,  and  bath  rooms  for  the  physicians. 
The  Power  House,  Kitchen,  and  Laundry,  each  occui)ying  a  separate  structure, 
take  up  the  major  part  of  the  triangular  space  to  the  north  of  the  pavilions  for 
Internal  Medicine;  and  tliree  pavilions 
(for  skin  and  venereal  diseases  of  men), 
with  their  connecting  corridor,  lie  to  the 
north  of  the  Administration  Buildings 
on  the  east  front.  The  smaller  pavilions, 
for  skin  and  venereal  diseases  of  women, 
lie  south  of  the  Obstetrical  Department. 
The  Department  for  Contagious  Diseases 
lies  at  the  south  end  of  the  south-north 
axis  of  the  hospital  plot.  It  consists  of 
six  pavilions,  each  surrounded  by  wide 
open  spaces,  as  can  be  seen  in  the  figure. 
The  floors  of  these  pavilions  are  divided 
up  into  single  and  double  rooms  and 
small  wards  containing  from  three  to  five 
beds — an  arrangement  which  allows  of  a 
most  careful  classification  of  cases  of  each 
disease.  The  southern  pavilion  is  for 
quarantine  purposes,  and  is  divided  into 
a  number  of  sections  containing  rooms 
for  one  bed,  two  beds,  thi-ee  beds,  etc., 
so  that  even  whole  families  can  be  prop- 
erly segregated  here.  The  eastern  pavil- 
ions are  for  measles  and  scarlet  fever  in 
females,  and  the  western  pavilions  are 
for  the  same  diseases  in   males.       The 

central  pavilion  is  for  diphtheria.  Finally,  there  is  a  beautiful  and  well  planted 
Recreation  Park  which  occupies  the  southwestern  portion  of  the  grounds  and 
is  of  about  eight  acres  in  extent.  The  cost  of  the  buildings  and  ground  was 
16,323,000  marks  ($4,080,750).  The  cost  of  the  equipment  2,745,000  marks 
($686,250).  The  cost  per  bed  was— without  equipment,  8,162  marks  ($2,040.50), 
with  equipment,  9,534  marks  ($2,383.50). 

The  Proper  Location  for  a  Hospital. — Modern  methods  of  transportation 
have  contributed  as  much  to  the  present  method  of  taking  care  of  the  sick 
and  injured  as  any  one  of  the  innumerable  factors  that  have  enabled  us  to 
reach  our  present  state  of  perfection.  The  electric  tram  car  (Figs.  303  and  304) 
and  the  automobile  ambulance  (Fig.  305)  have  brought  the  suburb  with  its 
grass  and  trees  and  pleasant  open  spaces  within  a  few  minutes'  travel  of  the 
crowded  city's  centres  of  commercial  and  industrial  activity.     This  allows  of 


Fig.  295.— Second  Floor  Plan  of  the  Build- 
ing Devoted  to  Operative  Work;  the  Rudolph 
Virchow  Hospital,  of  Berlin,  Germany. 

The  four  front  rooms  (/,  7,  /,  /)  are  devoted 
to  operative  work;  and  the  remaining  rooms 
on  this  floor  are  utilized  for  a  variety  of  pur- 
poses— the  making  of  plaster-of-Paris  dresss- 
ings,  the  storage  of  collections  of  pathological 
specimens,  accommodations  for  the  Nursing 
Sisters,  cooking,  etc. 
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the  placing  of  hospitals  in  the  most  salubrious  situation  and  does  not  bind  them 
of  necessity,  as  formerly,  to  nearness  to  the  residences  or  work  places  of  the 
hospital  population.  It  is  no  longer  necessary  that  hospitals  should  be  near 
congested  centres  of  ]3opulation  any  more  than  tliat  workmen  should  live  near 
their  work  or  professional  and  business  men  near  their  offices.  Cities  are  ex- 
panding and  the  residence  sections  are  becoming  attenuated.     The  movement 

1 


Fig.  290. — Scliematic  View  of  Front  of  the  Pavilion  for  ^Medical  Patients:  the  Rudolpli  Virchow 

Hospital,  of  Berlin,   Germany. 

of  the  latter  is  toward  the  oi)en  spaces.  Enlightened  hospital  designers  all 
over  the  world  are  taking  part  in  the  movement.  Holding  to  the  dictum  ''the 
greatest  good  to  the  greatest  number,"  and  recognizing  that  the  greatest  number 
are  not  the  emergency  surgical  cases,  but  are  those  in  which  pure  air  and  sun- 
light are  prime  requisites,  the  men  who  have  the  deciding  of  such  questions  are 
sending  most  of  the  new  hospitals  of  the  present  time  to  locations  where  they 


Fig.  297. —  Floor  Plans  of  the  Pa\'ilion  for  Medical  Patients;  the  Rudolph  Virchow  Hospital  of 
Berlin,  GerniaiTi'. 

The  following  are  among  the  principal  rooms  of  the  prouiid  floor  (A)  of  the  pavilion: — /,  /. 
reception  rooms;  II,  II,  II,  II,  main  and  smaller  wards ;  VII,  treatment  room;  IX,  roona  for  the 
Nursing  Sisters ;  etc. 

On  the  second  floor  (B)  of  the  central  building  there  are  bedrooms  for  the  physicians,  the  Nursing 
Sisters,  and  the  house  servants. 


will  have  pure  au'  and  sunlight.  Emergency  hospitals  in  factory  districts  and 
near  railroad  yards  will  sometimes  be  necessary,  but  the  patients  in  these  will 
be  immeasurably  benefited  by  transference  to  the  suburban  hospital  as  soon 
as  they  are  able  to  stand  the  transportation.  Sir  Henry  Burdctt,  in  a  recent 
article,  says:  "I  realize,  as  the  medical  profession  is  realizing,  that  the  atmos- 
phere of  a  great  city  grows  less  and  less  suitable  to  the  rapid  and   complete 
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recover}'  of  patients  who  may  undergo  the  major  operations  or  be  suffering  from 
severe  and  acute  forms  of  disease.  Asep.sis,  it  is  true,  has  reduced  the  average 
residence  in  the  best  hospitals  from  thirty-five  days  to  less  than  twenty  days. 
It  has  thereby  added  one  million  working  days,  each  year,  to  the  earning  power 
of  the  artisan  classes  in  London  alone.  Medical  opinion  is  more  and  more 
favoring  the  provision  of  subvu-ban  or  convalescent  hospitals  to  which  patients 
suffering  from  open  wounds  may  he  removed  from  the  city  hospitals.  This 
course  is  advocated  to  overcome  the  difficult}-  arising  from  the  fact  that,  in 
many  cases,  patients  cease  to  continue  to  make  rapid  progress  toward  recovery 
after  the  seventh  or  ninth  clay's  residence  in  a  city  hospital.     A  change,  in  such 


Fig.  298. — Photographic  View  of  One  of  the  Main  Ward.s  in  the  PaviHon  for  Me<hoal  Patients;  the 
Rudolph  Virchow  Hospital,  of  l^erlin,  Germany. 


cases,  to  the  country  restores  the  balance  and  completes  the  recovery,  with  a 
rapidity  often  remarkal)le.  Thinking  out  the  problem  here  pre.sented  in  all 
its  bearings,  realizing  the  great  and  ever  increasing  cost  of  sites  for  hospitals 
ill  great  cities,  the  heavy  consequential  taxes  and  charges  which  tliey  have  to 
meet  there,  and  all  the  attendant  disadvantages  and  drawbacks,  I  ventm-e  upon 
an  anticipation  in  regard  to  the  future  of  our  hospitals.  Why  should  we  not 
have,  on  a  carefully  selected  site,  well  away  from  the  contamination  of  the 
town  and  adequately  provided  \^■ith  every  requisite  demanded  from  the  site 
of  the  most  perfectly  modern  hospital  which  the  mind  of  man  can  conceive, 
'the  hospital  city'?  Here  would  be  concentrated  all  the  means  for  relieving 
and  treating  every  form  of  disease,  to  the  abiding  comfort  of  all  responsible  for 


838 


AMERICAN  PRACTICE  OF  SURGERY. 


their  adequacy  and  success.  Necessarily,  the  means  of  transit  to  and  from 
the  hospital  city  and  its  rapidity  would  be  the  most  perfect  in  the  world,  and 
therefore  the  members  of  the  medical  staff,  the  friends  of  the  patients,  and  all 
who  had  business  in  the  hospital  city  would  find  it  easier  and  less  exacting  in 
time  and  energy  to  be  attached  to  one  of  the  hospitals  located  therein  than 


Fig.  299. — Ground  Floor  Plan  of  the  Bathing  EstabUslunent  and  Medico-Mechanical  Institute 
of  the  Rudolph  Virchow  Hospital,  of  Berlin,  Gernianj'. 

The  following  are  among  the  more  important  rooms  in  tliis  large  building  (over  250  ft.  in  length): — 
I,  dressing  rooms;  //,  re.sting  room;  III,  cold-water  baths;  7T',  steani-bath  cabinet;  V,  sand  baths; 
VI,  hot-air  bath;  VII,  warm-air  bath;  VIII,  .steam  bath;  IX,  electrical  baths;  X,  carbonic-acid  bath; 
XI,    room   for  electrical   treatment;  XII,   inhalatorium ;  XIV,  medico-mechanical  apparatuses;    etc. 

Near  the  centre  of  the  building  is  a  single  inner  court. 

to  one  situated  in  the  centre  of  a  big  population  in  a  crowded  town.  To  pro\dde 
for  the  urgent  and  accident  cases,  a  few  receiving  houses  or  outpost  relief  stations 
would  be  situated  in  various  ciuarters  of  the  working  city,  where  patients  coukl 
be  temporarily  treated,  and  whence  they  could  be  removed  to  the  hospital  city 
b}^  an  efficient  aml:)ulance  ser^^ce.     I  can  see  the  Hospital  City  established. 


Fig.  300. — Schematic   Profile  View  of  the  Pathologico-Anatomical   Institute  and  Chapel  of  the 
Rudolph  Virchow  Hospital,  of  Berlin,  Germany. 

and  I  can  realize  the  comfort  it  will  prove  in  practice  to  the  medical  profession, 
to  the  patients'  friends,  to  those  who  have  to  manage  the  hospitals  and  train 
the  medical  and  nursing  students,  and,  indeed,  to  all  who  may  go  there,  as  well 
as  to  the  whole  communit3^  The  initial  cost  of  hospital  buildings  would  be 
reduced  at  once  to  a  cjuarter  or  less  of  the  present  outlay.    The  money  spent 
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on  administration  and  working  must  be  everywhere  reduced  to  a  minimum. 
The  hygienic  completeness  of  the  whole  city  here  contemplated,  its  buildings 
and  appliances,  must  expedite  recovery  to  the  maximum  extent.  In  all  prob- 
ability, the  removal  of  the  sick  from  contact  with  the  healthy  would  tend  in 
practice  so  to  increase  the  healthiness  of  the  town  population,  of  the  workers 
in  the  city  ])roper,  as  to  free  them  from  some  of  the  most  biu'densome  trials 
which  now  cripple  theu*  resources  and  diminish  materially  the  happiness  of 
their  lives.  I  hope,  therefore,  that  the  United  States  (where  a  city  has  sometimes 
sprung  up  in  twelve  months)  may  be  the  home  where  this  ideal  of  mine  may 
first  find  its  realization  in  accomplished  fact.  I  may  never  live  to  see  such  a 
city  in  actual  working  or  in  its  entirety,  but  I  make  bold  to  believe  that  its 
adoption  will  one  day  solve  the  more  difficult  of  the  problems  involved  in  the 
curing  of  the  sick  in  crowded  communities."     It  is  freciuently  pointed  out  that 
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Fig.  301. — Basement  Plan  of  the  Chapel  and  Pathologico- Anatomical  Institvite  of  the  Rudolph 
Virchow  Hospital,  of  Berlin,  Germany. 

Some  of  the  more  important  rooms  are  the  following: — I,  I,  cellars  for  preservation  of  dead  bodies; 
T',  room  where  the  bodies  of  persons  dying  of  infectious  diseases  may  be  inspected;  VIII,  VIII,  disin- 
fecting rooms;  A',  room  for  vivisection  purposes;  XIV,  room  in  which  the  collections  of  sjjecimens  are 
kept. 


some  of  the  largest  and  most  famous  of  the  older  hospitals — indeed,  almost  all 
of  them — are  situated  near  the  centres  of  cities  or  in  crowded  residence  or  in- 
dustrial districts.  (Figs.  306  and  307.)  The  truth  about  most  of  our  down- 
town American  hospitals  is  that  originally  they  were  situated  in  the  subm-bs, — 
sometimes  in  the  face  of  the  protest  that  they  were  remote  and  inaccessible, 
— and  that  the  ra})idh'  growing  city  has  flowed  past  and  beyond  them,  hemming 
them  in  and  demonstrating  the  want  of  foresight  of  their  founders  in  not  ac- 
cjuiring  an  adequate  site.  In  the  case  of  some  cities,  fortunately  rare,  the 
problem  of  location  is  complicated  by  the  unfortunate  geographical  location  of 
the  city  itself.  New  York,  for  instance,  lies  on  a  long  and  narrow  strip  of  land 
which  is  so  densel}^  covered  b}^  residences  and  business  houses  as  to  preclude 
the  securing  of  large  tracts  of  land  for  hospital  purposes.  The  city  has  grown 
with  extreme  rapichty,  and  perforce  in  one  direction  only,  so  that  open 
spaces,  not  occupied  by  houses,  are  now  extremely  remote  from  the  densely 
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populated  portions  of  the  city.  This  is,  however,  in  a  measure  compensated 
for  by  the  extensive  water  front  of  the  city,  which  permits  the  island  to 
be  swept  by  currents  of  air  from  the  bay  and  the  North  and  East  Rivers.  The 
atmospheric  conditions  there  are  entirely  different  from  those  of  inland  cities. 
In  these  latter  every  effort  should  be  made  to  remove  the  hospital  to  the  large 
open  spaces  of  the  sul^urbs. 

The  Hospital  Unit. — To  the  ward  and  its  immediate  accessories  has  been 
given  the  technical  name  of  "  the  hospital  unit " ;  and,  to  understand  the  hospital, 
a  perfect  understanding  must  be  had  of  the  hospital  unit.  In  discussing  this 
we  are  brought  back  at  once  to  a  discussion  of  the  principles  that  underlie  all 
hospital  construction.  The  object  of  the  hospital  is  to  take  care  of  sick  and 
injured  human  beings.  AVhile  they  are  within  its  care  the  hospital  must  dis- 
chai'se  for  them  all  the  functions  of  a  home.     It  must  furnish  shelter  and  at 


Fig.  .302. — Ground  Plan  of  the  Cliai)cl  ami  Patliolofrifo-Auatoniical  Institute  of  the  Rudolph  Vir- 
chow  Hospital,  of  Berlin,  Ciermany. 

The  more  important  parts  are  the  following; — /,  chapel;  V,  room  where  the  dea<l  bodies  are  ex- 
posed; VII,  histological  work-room;  IX,  bacteriological  work-room;  XI,  XI,  dissecting  rooms,  XV, 
room  for  photographic  work;  XVI,  chemical  laboratory.  Three  inner  courts  aid  in  furnishing  light 
and  air  for  some  of  the  rooms. 


the  same  time  an  abundance  of  light  and  fresh  air.  In  cold  climates  it  must 
furnish  warmth  during  the  rigorous  months  of  the  winter.  It  must  furnish 
for  each  inmate  a  bed  and  an  abundance  of  clean  bed-clothes,  which  implies 
a  sewing  room,  a  linen  closet,  and  a  laundry.  It  must  furnish  efficient  means 
for  the  disposal  of  waste  and  the  maintenance  of  cleanliness.  It  must  furnish 
supplies  of  food  and  proper  means  of  cooking  and  serving  them.  It  must 
furnish  the  ph^'sicians  and  surgeons  who  daily  visit  the  sick  with  facilities  for 
the  proper  exercise  of  their  art,  and  it  must  furnish  to  those  who  nurse  the 
sick  all  the  necessary  space  and  eciuipment  for  carrying  out  the  orders  given 
by  the  medical  attendant.  Especially  important  is  it  that  it  should  furnish 
the  cheerful  surroundings  necessary  for  the  mental  welfare  of  the  sick,  which 
means  the  shunning  of  buildings  and  surroundings  which  even  remotely  suggest 
the  sky-scraping  office  l)uilding,  the  crowded  and  evil-smelling  tenement,  or 
the  noisy  factory.     Therefore  to  the  hospital  there  must  always  attach  those 
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features  which  are  inseparable  from  a  propei-ly  arranged  home — bedroom,  bath- 
room, sitting  room,  dining  room,  kitchen,  pantry,  laundry,  heating  and  ventilat- 
ing equipment,  and— last  but  not  least — garden.  These  are  modern  ideas;  in 
the  monastic  days  of  the  hospital  they  did  not  obtain.  Regarded  in  this  way 
the  ])rinciples  of  hospital  construction  are  simplicity  itself  and  may  be  applied 
with  eciual  facility  to  the  cottage  hospital  of  a  village  or  to  the  unmense  institu- 


Fk;.  3(»8. — Ambulance  Car  of  thr  St.    Lou  ^   Health    Department. 

tions  of  a  modern  metropolis.  It  is  in  the  development  of  these  principles, 
however,  in  order  that  they  may  meet  the  particular  requirements  of  climate  or 
population,  of  j)revailing  liiseases  or  accidents,  or  of  special  classes  of  cases,  that 


Fio.  304. — Interior  of  the  St.  Louis  Ambulance  Car.      (Designed  6%^  Dr.  Geo.  Horaan.) 

the  resourcefulness,  skill,  and  foresight  of  the  designer  of  hospitals  are  put  to 
the  test. 

Bearing  the  basic  principles  of  hospital  construction  in  mind, — that  the 
hospital  is  the  home  of  the  sick  and  must  discharge  all  of  the  functions  of  a  home, 
— we  can  conceive  a  mental  picture  of  the  simple  arrangements  and  equipment 
of  the  average  home  and  ex]3and  and  differentiate  it  until  we  have  arrived  at 
the  hospital  unit  of  the  modern  municipal  hospital.     Let  us  take  up,  at  first,. 
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the  hospital  unit  as  it  has  been  developed  to-day  for  the  large  municipal  hospital. 
The  plans  of  the  new  Cincimiati  General  Hospital  (Figs.  317-320  and  Plate  D)  have 
been  evolved  after  a  personal  inspection  of  many  of  the  leading  hospitals  of  Europe 
and  America,  and  after  the  original  sketches  had  been  submitted  to  a  number  of 
leading  hospital  superintendents  of  America,  to  Architect  F.  Ruppel,  designer 
of  the  Hamburg-Eppendorf  Hospital,  and  to  Sir  Hemy  Burdett,  of  London.  It 
may,  therefore,  be  claimed,  with  some  degree  of  justice,  that  these  plans  repre- 
sent the  prevailing  ideas  of  hospital  experts  at  the  beginning  of  the  twentieth 
•centmy.  A  descrii)tion  of  a  typical  ward  pa^dlion  (Plate  D)  is  as  follows: — 
The  pavilions  lie  dbectly  north  and  south,  and  on  theu'  northern  ends  the 
tasements  of  the  pavilions  are  connected  by  a  covered  passage;  the  upper  part 


Fig.  305. — Automobile  Ambulance  of  the  Cinciiiiiati  Hospital. 


of  this  passage,  or  half-tunnel,  is  from  tliree  to  six  feet  above  grade  level,  and 
is  so  constructed  as  to  give  amj^le  light  and  ^-entilation.  The  grade  of  the 
floor  of  the  basement  passages  is  one  in  one  huncbed,  permitting  a  patient  to 
be  wheeled  from  one  end  of  the  extensive  grounds  to  the  other  without  the 
use  of  inclines  or  elevators.  Above  the  basement  corridor  is  an  open  colomiaded 
porch  one  story  high.  The  floor  of  this  porch,  and  the  roof  of  the  same,  which 
has  a  width  of  fourteen  feet,  will  be  used  for  the  open-air  treatment  of  patients 
whose  beds  can  be  rolled  out  upon  them  through  the  central  corridors  from 
the  wards.  To  the  right  of  the  door  entering  the  central  corridor  from  the 
porch  a  door  opens  into  a  space  communicating  with  the  stans  and  elevator. 
This  space  is  called  the  "Fresh  Air  Cut-Off"  (7'  0"  x  19'  0"),  the  object  of  which 
is  to  prevent  the  air  from  the  basement  and  from  the  other  stories  entering 
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into  direct  communication  with  the  ward.  The  fresh  air  enters  this  space  from 
the  door  or  transom  and  is  exhausted  tlirough  the  ventilating  shaft  near  the 
elevator.  This  fresh  air  cut-off  also  permits  the  complete  isolation  of  the  first 
floor  from  those  above,  as  all  supplies,  etc.,  can  be  brought  directly  into  the 
first  ward  from  the  porch.  The  elevator  carries  patients  and  supplies  from  the 
basement  to  the  thi-ee  floors  of  the  pavilion  and  to  the  roof  garden,  where  there 
are  also  a  small  serving  room,  a  toilet,  and  an  observation  room.  The  food  is 
delivered  from  the  central  kitchen  by  trucks,  each  carrjdng  supplies  for  three 
wards.  Dming  its  passage  from  floor  to  floor  the  truck  remains  on  the  elevator; 
the  attendant,  after  pressing  a  button  to  notify  the  nm-ses  that  the  food  is  being 
delivered,  opens,  near  the  elevator,  a  small  door  that  communicates  with  the 
serving  room,  places  the  cans  and  metal  boxes  containing  the  food  and  drinks 
on  a  Tennessee  marble  slab  just  within  the  serving  room,  closes  the  dooi',  and, 


Fig.  306. — Bird's-Eye  View  of  Hospital  at  Nuernberg,  Germany. 

The  institution  has  accommodations,  in  its  numerous  one-story  and  two-story  pavilions,  for  990 
patients,  as  follows:  medical  eases,  529;  surgical  cases,  252;  genito-urinary  cases,  121;  cases  of  skin 
disease,  45;  cases  of  mental  disorder,  43.  The  small  square  building  near  the  center  of  the  left  end 
of  the  oblong  plot,  and  with  large  open  spaces  at  both  ends,  is  devoted  exclusively  to  surgical  operations. 


starting  the  elevator,  proceeds  to  the  next  floor  without  delay.  Next  to  the  door 
through  which  the  food  is  passed,  there  is  another  small  door  tlirough  which 
the  refrigerator  is  supplied  with  ice.  The  elevator,  which  is  run  by  electric 
power,  is  automatic.  The  bench  in  this  hall  is  for  the  use  of  students  awaiting 
the  arrival  of  the  staff  officer, — or  for  messengers,  and  others  who  have  no  busi- 
ness to  enter  the  central  corridor. 

The  central  corridor  (8'  0"  x  67'  0")  is  lighted  by  large  glass-panelled  doors 
and  transoms  at  both  ends,  and  also  by  light  coming  through  the  transoms 
above  the  doors  of  all  rooms  opening  into  the  hall.  Near  the  north  end  of  the 
corridor  will  be  a  bench  where  the  convalescent  patients  may  meet  then-  friends ; 
this  arrangement  giving  them  greater  privacy  than  in  the  ward  and  avoiding 
any  unnecessary  disturbance  of  the  other  patients.  A  sanitary  drinking  fountain 
is  also  placed  in  the  corridor  near  the  visitors'  bench. 
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The  food  coming  from  the  central  kitchen  enters  the  serving  room  or  diet 
kitchen  (13'  6"  x  l.V  9")  thi^ough  the  pass-door  described  above,  and  is  here 
divided,  and,  if  need  be,  re-heated,  for  ward  and  dining-room  distribution. 
The  food  for  the  ward,  together  with  aU  the  dishes,  etc.,  is  put  in  bulk  on  a 
small  truck,  and  the  patients  are  served,  right  and  left,  as  it  passes  down  the 
ward. 

Both  in  the  interest  of  economy  and  in  that  of  the  convalescent  patients 
themselves,  the  latter  eat  their  meals  in  the  dining  room  for  convalescent  patients, 
a  room  which  measures  14'  9"  x  15'  9".  This  room  can  also  be  used  as  a  day 
room  should  the  overcrowding  of  the  ward  demand  the  use  of  the  ward  solarium 
for  1)cdridden  patients. 

The  l^ath-room  (9'  6"  x  15'  9")  will  have  a  portable  and  a  stationary  bath- 
tub. The  latter  will  be  set  so  that  the  nurses  can  have  access  to  it  on  tliree 
sides.  Here  will  also  be  stationed  a  lavatory  truck  which  the  writer  has  designed. 
It  will  hold  hot  and  cold  water  tanks  above  and  a  slop  tank  below,  and  will 
have  racks  for  wash-basins,  towels,  etc.     It  will  be  used  after  the  manner 


Plat  Plan  of  the  Hospital  Block. 

Fig.  307. — Plot  Plan  of  the  Roosevelt  Hospital  Block,  New  York  City. 

hospital  authorities.) 


(Hy  court es}'  of  the 


of  the  food-truck,  thus  doing  away  with  all  necessity  for  the  nurses  to  run  back 
and  forth  with  the  wash  and  waste-water  basins. 

The  sink-room  measures  9'  2"  x  17'  2".  Much  thought  has  been  bestowed 
on  this  very  important  place,  both  as  to  arrangement  and  as  to  location.  In 
order  that  no  odors  may  pass  from  it  into  the  hall  and  ward,  this  room  is  con- 
nected with  a  separate  exhaust  and  ventilating  system;  the  foul  air  being  ex- 
hausted through  the  enemata  stack.  In  this  sink-room  we  find  the  customary 
sink  and  a  Washl^urn  sterilizer  made  entireh'  of  metal,  i^orcelain  not  being 
sufficiently  durable  where  steam-pressure  is  used.  Into  this  sterilizer  the  stools 
from  the  bech'idden  patients  are  emptied,  after  they  have  first  been  disinfected 
by  steam,  and  then  the  bed  pans  and  urinals,  after  they  have  been  emptied,  are 
put  into  another  sterilizer  and  disinfected  l)y  steam  under  pressure.  They  are 
then  ]olaced  in  the  bed-pan  rack,  which  is  made  of  pii)es  through  which  hot 
water  is  constantly  flowing — an  arrangement  which  insures  a  constant  supply 
of  warm  and  drv  vessels.  There  is  also  an  enemata  stack,  in  which  stools  or 
urine  to  be  saved  for  the  physician's  inspection  are  placed  upon  enameled-iron- 
bar  shelves,  there  being  a  separate  stack  for  each  floor. 
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The  saiiitar}'  and  economical  handling  of  the  soiled  linen  in  a  ward  is  a  prob- 
lem of  some  importance.  In  most  hospitals  in  Europe  and  in  many  in  this 
country,  there  is  provided  a  room  where  soiled  linen  is  permitted  to  accumulate 
until  it  is  carried  to  the  launchy,  by  way  of  the  stau's  or  elevator,  in  baskets, 
bags,  or  cans.  To  avoid  this  laborious  and  uncleanly  way,  there  was  introduced 
by  the  writer  (in  1905)  a  very  simple  and  sanitary  clothes-chute,  which  extended 
from  each  floor  to  the  basement.  This  chute  was  made  of  15-inch  glazed  sewer 
pipes  embedded  in  concrete.  The  upper  part  is  covered  with  a  metal  cap,  and 
is  provided  inside  with  a  perforated  ring  connected  with  the  water  supply,  so 
that  the  interior  of  the  chute  can  be  flushed  as  often  as  may  be  thought  desu'able. 
If,  at  any  time,  because  of  some  special  infection,  a  more  complete  disinfection 
be  thought  necessary,  formaldehyde  can  be  applied  from  below. 

From  the  sink-room  a  door  leads  into  the  nurses'  work  room  (8'  0"  x  10'  0"). 
This  latter  room  serves  the  double  purpose  of  a  fresh-air  cut-off  between 
the  ward  and  sink-room,  and  of  a  place  where  the  nm'se  can  prepare 
])oultices,  fill  hot-water  bags,  etc.  Here,  also,  is  kept  the  case  containing 
poisonous  drugs.  The  work  room  is'  connected  with  the  ward  by  an  open  arch, 
so  that  the  nurse  can,  even  if  at  work,  see  the  red  lamp  flash  at  her  desk  at  the 
entrance  to  the  corridor.  All  stools  and  mine  from  the  bediidden  patients 
in  the  ward  are  carried  tlirough  this  room  into  the  sink  room,  which  is  much 
more  desiral)le  than  to  have  them  carried  tlii'ough  the  corridor  by  which  all  the 
food  enters,  and  through  which  \dsitors,  physicians,  and  patients  are  passing  to 
and  fro.  At  the  entrance  from  the  corridor  to  the  ward  is  placed  the  head 
nurse's  desk,  protected  from  draughts  by  wooden  panels  below  and  plate  glass 
above;  this  arrangement  giving  her  an  unobstructed  ydew  of  every  bed  in  the 
ward,  and  beyond  into  the  solarium,  as  well  as  tliroughout  the  whole  length  of 
the  corridor.  The  wall  v/ithin  the  enclosure  for  the  head  nurse's  desk  is  recessed 
down  to  the  floor;  the  lower  part  is  filled  in  with  a  small  closet  thirty  inches  high, 
with  shelves  and  doors  in  front.  This  is  covered  with  a  marl)le  or  enameled 
top  and  contains  a  small  bowl  with  hot  and  cold  water  faucets;  and  above  this 
is  placed  the  medicine  case.  Above  the  nurse's  desk  is  a  Sturm  relay  annunciator. 
From  any  bed  in  the  ward  or  in  any  of  the  small  rooms,  a  patient,  by  simply 
pressing  an  electric  button,  causes  the  large  red  electric  light  to  flash  over  the 
head  nurse's  desk,  and  a  smaller  light  to  flash  over  the  bed  in  the  large  ward 
or  over  the  door  of  the  small  room.  These  lights  continue  to  bm-n  until  the 
nurse  has  responded  to  the  call  and  has  pressed  a  button  which  extinguishes  the 
signal. 

Let  us  now  examine  the  rooms  to  the  left  of  the  corridor,  beginning  at  the 
main  entrance  from  the  porch. 

The  first  room  encountered  is  the  minalysis,  treatment,  and  class-room, 
which  measures  9'  0"  x  15'  0",  exclusive  of  the  bay  window.  The  door  leading 
to  this  room  is  extra  wide,  so  as  reacUly  to  permit  the  patients  to  be  taken  into 
the  room  in  their  beds,  either  for  the  purpose  of  making  special  ch-essings  or 
examinations,  or  for  that  of  exhibiting  them,  as  a  means  of  instruction,  before 
a  small  class  of  students.     Here  also  all  routine  urine,  sputum,  and  other  tests 
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for  the  patients  in  this  ward  are  made  by  the  resident  physician.  A  sink  with 
hot  and  cold  water,  gas,  and  electric  light  attachments,  a  slate-top  table,  and 
a  recessed,  glass-shelved  implement  case,  complete  the  ecjuipment.  During 
the  last  few  years  the  advanced  physicians  and  surgeons,  both  in  this  country 
and  in  Europe,  have  been  clamoring  for  more  small  rooms  in  connection  with 
the  large  wards, — rooms  where  noisy,  dying,  or  ill-smelling  patients,  or  those 
manifesting  special  pathological  features,  may,  both  in  their  own  interest 
and  in  that  of  the  larger  number  of  patients  in  the  open  ward,  be  taken.  For 
this  reason,  one  two-bed  and  tlii'ee  single  rooms  have  been  placed  in  these  pavil- 
ions. In  order  that  the  various  kinds  of  services  may  have  the  size  of  the  com- 
bined treatment  and  lecture  room  adapted  to  their  special  needs,  this  room  has 
been  so  planned  that  the  partition  between  it  and  the  two-bed  ward  (10'  10"  x 
16'  9")  can  be  placed  as  shown  in  the  first  small  drawing  on  the  left  of  the  larger 
plan  (Plate  D),  thereby  enlarging  the  lecture  and  treatment  room  and  reducing 
the  two-bed  to  a  one-bed  room.  By  the  placing  of  a  door  in  this  partition, 
there  are  provided  desirable  arrangements  for  the  gynaecological  service,  or 
delivery  rooms  for  the  obstetrical  ser\dce.  The  room  in  question  being  so 
far  removed  from  the  general  ward,  the  noises  incident  to  the  obstetrical  service 
would  not  disturb  the  patients  in  the  ward.  Immediately  after  delivery  or 
after  the  performance  of  an  operation,  the  patient  can  be  placed  in  one  of  the 
small  quiet  rooms  (9'  2"  x  15'  0")  until  it  appears  desirable  to  move  her  into  the 
open  ward.  The  door  leading  into  each  one  of  the  small  rooms  will  have  a  peep- 
hole covered  with  a  movable  metal  plate,  so  that  the  nurse,  as  she  passes  down 
the  hall,  may  inspect  the  room  without  disturbing  the  patient.  If  the  w^ard 
should  be  assigned  to  surgical  cases,  it  might  be  desirable  to  have  the  combined 
treatment  and  lectiu"e  room  so  enlarged  as  to  permit  of  its  being  used  also  for 
making  minor  operations,  such  use  being  facilitated  by  the  abundance  of  north 
light  which  the  room  possesses.  By  the  omission  of  the  partition  between  it 
and  the  two-bed  ward,  there  will  be  provided  a  room  like  that  shown  in  the  second 
small  figure.  (Plate  D.)  The  window  frame  in  the  first  single  room  from  the 
porch  is  to  be  fiu^nished  with  iron  fastenings  so  placed  that  a  wire  screen  can 
readily  be  put  in  position,  thus  making  this  a  strong-room — one  so  guarded 
that  a  delirious  patient  would  not  be  able  to  escape  tln-ough  the  window  during 
the  absence  of  the  nurse. 

Beyond  the  small  rooms,  there  will  be  seen,  in  the  plan,  the  hot  closet.  A 
four-shelved  metal  rack  on  rollers  fits  into  this  space,  the  back  wall  of  which 
has  a  coil  of  heating  pipes.  Here  is  kept  a  constant  supply  of  warm  blankets 
for  immediate  use  in  cases  of  shock,  etc.  Next  comes  the  drying-room  in 
which  rubber  sheets,  blankets,  etc.,  may  be  prompth'  dried.  This  i^oom  receives 
indirect  light  from  the  linen  room;  and  the  latter  room  is  supplied  with  extra 
heating  coils  in  order  that  the  linen  may  be  perfectly  dry  and  warm  when  used. 

A  small,  well-lighted  supply  closet  adjoins  the  linen  room.  In  this  closet 
the  executive  nurse  can  keep  all  extra  ward  supplies  locked  up.  Near  it,  is 
located  the  nurse's  toilet  (N.  T.).  The  small  square  place  adjoining  is  the  vent 
and  pipe  stack. 
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At  the  end  of  the  corridor,  on  the  left,  is  a  large  closet  for  ward  maid's  slop- 
sink,  buckets,  brooms,  and  vacuum  cleaning  tools.  It  receives  indirect  light 
from  the  patients'  toilet  room,  and  its  ventilation  is  effected  by  way  of  the 
adjoining  ventilating  stack. 

Passing  tlirough  the  door  from  the  corridor  we  enter  the  ward.  Then, 
turning  to  the  left,  we  encounter  a  double-swinging,  glass-panelled  door,  which 
admits  us,  tlirough  a  fresh-air  cut-off  (8'  6"  x  6'  8"),  to  the  patients'  toilet  room 
(9'  0"  X  14'  0")  in  which  are  two  wash-stands,  with  hot  and  cold  water,  and 
three  toilets.  The  lids  of  the  latter  are  weighted  so  that,  when  not  in  use,  they 
always  stand  vertically.  The  bowl  of  the  closet  serves  also  as  urinal,  it  having 
been  proven  by  experience  that  any  and  all  of  the  regular  forms  of  urinals  be- 
come, in  time,  offensive.  This  room  is  also  connected  with  the  special  exhaust 
ventilating  system. 

The  Ward. — The  inside  measurements  of  the  ward  are  90  x  30  x  1.3  feet. 
It  contains  tw^enty-four  beds,  giving  112^  square  feet  of  floor  space,  and  1,462^ 
cubic  feet  of  air  space,  for  each  bed.  Every  bed  stands  between  two  windows, 
the  latter  extending  to  the  ceiling.  The  upper  part  of  each  window  is  fitted 
with  a  hopper-transom  that  opens  inward.  The  heating  is  by  means  of  two- 
and-a-half-inch  hot-water  pipes,  and  by  indirect  methotl  tlu-ough  openings  at 
both  ends.  At  the  southern  end  of  the  w^ard,  on  one  side  of  the  door  leading 
into  the  solarium,  there  is  a  sanitary  drinking  fountain,  and  on  the  other  side 
there  is  a  wash  basin.  The  presence  of  the  latter  convenience  is  due  to  the 
fact  that  a  physician  or  surgeon,  after  examining  a  patient  at  this  end  of  the 
ward,  will  not  infrequently  need  to  wash  his  hands  and  he  will  thus  be  saved 
the  necessity  of  making  a  special  trip  to  the  other  end  of  the  ward.  The  par- 
tition at  the  southern  end  of  the  ward  has  tw^o  large  swinging  windows  for  ad- 
mitting plenty  of  sunlight — and,  if  desired,  fresh  air  from  the  solarium.  The 
door,  also,  has  large  glass  panels,  and  above  it  is  a  large  tilting  transom.  The 
solarium  measures  14'  9"  x  32'  6".  On  one  side  is  placed  a  small,  well-lighted, 
and  well- ventilated  toilet  room,  and  on  the  other  side  there  is  a  sink-room.  These 
are  very  useful  under  all  conditions,  and  are  especially  so  for  the  feeble  convales- 
cents and  the  crippled  patients  who  will  spend  much  of  their  time  in  the  solarium. 
Should  the  ward  become  overcrowded,  a  number  of  beds  can  be  put  in  the  sola- 
rium. Under  such  conditions,  the  presence  of  the  toilet  and  sink  would  greatly 
simplify  matters,  and  correspondingly  reduce  the  labors  of  the  nurses. 

The  Solarium. — Of  late  years  the  value  of  fresh  air  and  sunlight  in  the 
treatment  of  many  conditions,  notably  the  various  infections,  is  beginning  to 
receive  the  recognition  that  has  always  been  its  due.  The  solarium  is  now 
a  recognized  adjunct  of  the  ward,  and  open  spaces  with  grass  and  trees  and 
flowers  about  the  pa\dlions  are  a  part  of  the  hospital.  Recently  the  roof  gar- 
den has  come  into  use.  It  was  first  adopted  by  the  older  institutions  of  the 
eastern  American  cities,  which  were  hemmed  in  on  all  sides  by  closely  built-up 
and  very  valuable  ground ;  but  there  is  no  reason  why  it  should  not  be  used  on 
a  large  scale  even  in  pavilion  hospitals,  which  have  an  abundance  of  park  space 
about  them,  for  bedfast  cases  which  can  be  benefited    by  exposure  to  fresh 
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air — such  as  cases  of  pneiimoiiia  and  other  infections  of  the  kmgs,  of  sui'gical 
tuberculosis,  of  the  different  forms  of  anaemia,  of  puerperal  infection,  etc.  In 
a  description  of  the  Roof  Garden  and  Solarium  of  the  "Lying-in  Hospital  of 
the  City  of  New  York"  (Fig.  308),  Dr.  James  W.  ^Nlarkoe  says:  "As  in  all  institu- 
tions built  in  large  cities,  that  cannot  spread  out  owing  to  the  extreme  cost 
of  land,  it  was  found  that  the  pa^dlion  plan  so  largely  in  vogue  abroad  was  not 
feasible,  making  it  necessary  to  construct  the  wards  one  upon  another.  By 
this  construction  the  ideal  method  of  ha^dng  the  open-air  piazza  du'ectly  next 
to  the  ward  was  impossible  for  many  reasons,  thus  lea^^ng  the  roof  the  only 
available  place,  and  even  this  had  its  drawbacks,  for  the  very  changealjle  and 


Fig.  308. — Solarium   of  the   Lying-in   Hospital  of  the  City  of  Xevv  York.      (By  courtesj'  of 

Dr.  James  AV.  ^larkoe.) 


severe  climate  of  New  York  made  it  necessary  for  part  to  be  under  cover, 
thus  reducing  the  space  available  for  entire  open-au-  treatment.  Devoted 
to  this  purpose  is  an  area  of  2,744  scjuare  feet,  having  a  central  Solarium 
entirely  enclosed  in  glass  but  with  windows  that  can  be  opened  on  all  sides;  these 
are  always  open  except  in  very  cold  or  inclement  weather,  and  even  then  not 
all  are  closed,  while  on  either  side  there  are  two  roof-spaces  with  tile  floors  and 
side  walls  sufficiently  high  to  prevent  an}'  patient  getting  over.  These  are 
directly  open  to  the  air  and  sunshine  and  are  made  more  attractive  by  boxes 
of  growing  plants  around  the  edges.  ...  A  ward  organization  has  been  instituted 
and  the  results  have  been  so  uniformly  good  that  the  Solarium  is  usually  occupied 
to  the  limit  of  its  capacity."     In  Markoe's  service  the  following  classes  of  cases 
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are  sent  to  the  Solarium  or  Roof  Open-Air  \^'ard.  (I)  Normally  pregnant  women 
during  the  day.  (2)  Abnormally  pregnant  women  are  frequently  kept  there 
both  day  and  night.  (3)  Such  cases  as  those  of  placenta  pra^via  and  those  in 
which  the  ha3moglobin  is  below  normal,  the  object  kept  in  mind  being  to  con- 
tinue pregnancy  until  a  viable  cliild  can  be  delivered.  (4)  The  varied  cases  of 
toxaemia  of  pregnancy,  except  eclampsias  in  the  convulsive  stage.  (5)  Cases 
which  call  for  surgical  operations  either  during  or  after  pregnancy.  Such 
patients  do  distinctly  better  during  their  convalescence  if  they  are  kept  on  the 
roof  for  several  days,  or  for  as  long  a  period  as  possible,  before  operation,  and 
are  returned  to  the  roof  as  soon  as  the  first  effects  of  the  anaesthetic  have  passed 
off.     (6)  Post-partum  cases  of  exhausted  vitality  or  complicated  by  infection. 


Fig.  309. — One  of  the  Open-Air  Roof-Wards,  Completed,  of  the  Presbyterian  Hospital,  Xew 
York  City. 

(Figs.  309-313,  322,  323,  and  326-329  liave  been  copied  through  the  courtesy  of  tlie  hospital 
authorities.) 


That  a  hospital  must  have  either  an  al)undance  of  suri-ounding  i)ark  space  or 
Solaria,  or  both,  is  further  emphasized  Ijy  a  recent  communication  from  Halsted, 
of  Johns  Hopkins,  who  shows  that  many  tuberculous  affections,  which  were 
formerly  believed  to  be  curable  only  by  extensive  surgical  operations,  may,  in 
fact,  be  entirely  cured  by  continuous  living  out  of  doors  in  a  suitable  climate. 

In  the  accompanying  illustrations  (Figs.  309-313)  are  shown  several  instances 
of  the  open-air  ward  as  established  in  other  hospitals  in  the  city  of  New  York. 
The  excellent  results  obtained  in  the  treatment  of  various  diseases,  by  the  estab- 
lishment of  these  relatively  inexpensive  roof  wards,  have  more  than  justified 
the  wisdom  of  the  method.  In  the  new  Agnes  Memorial  Sanatorium  near 
Denver,  Colorado,  extensive  piazza  spaces,  connected  with  the  wards  of  both 
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the  first  and  second  floors,  have  been  pro\'ided.     These  may  readil}^  be  utiHzed 
as  open-air  wards.     (Fig.  314.) 

Light. — The  problem  has  ahvays  been  to  furnish  artificial  liglit  that  is  bright 
yet  diffuse,  and  that  does  not  shine  du-ectly  and  glaringly  into  the  eyes  of  the  pa- 
tients. Some  form  of  portable  light  is  also  desirable.  This  should  be  of  such 
a  kind  that  a  bright  light  may  be  du-ected  where  needed  without  disturbing  others 
in  the  same  ^^'ard.  Every  hospital  of  considerable  size  should  have  an  electric 
lighting  and  power  plant,  consisting  not  only  of  the  proper  nimiber  of  dynamos, 
but  also  of  a  large  storage  battery  of  as  many  cells  as  may  be  necessary.  The 
advantage  of  this  storage  battery  is  that,  after  a  certain  hour  in  the  evening,— 
say,  for  instance,  ten  o'clock, — light,  elevators,  and  all  electric  appliances  can 


Fig.  .310. 


•Interior  View  of  One  of  the  Roof  Wartls  of  the  Presbyterian  Hospital,  W  w  Vrnk  (' 
Tlie  pliotograph  was  taken  when  tlie  awnings  were  down. 


be  switched  on  to  the  battery,  thus  doing  awa}'  with  all  vil)ration  from  engines 
and  dj'namos,  and  also  saving  lal^or  and  fuel.  The  cjuestion  of  furnishing  tlie 
diffuse  light  for  the  wards  without  glare  is  met  in  some  institutions  by  so  placing 
the  lights  above  a  con'cal  steel  or  opal  glass  shade  that  the  light  is  reflected  up- 
ward against  the  white  ceiling  and  thence  diffused  tln-oughout  the  ward.  This, 
its  advocates  claim,  gives  a  light  closely  approximating  sunlight  and  without 
glare.  The  ward  lights  can  also  be  regulated  by  ''dinniiers."  or  by  an  apj^aratus 
so  arranged  that  the  light  can  he  diminished  at  will  l^y  the  turning  of  a  thumb- 
screw at  the  switchboard  on  the  side  wall.  At  the  head  of  each  ward  bed  there 
should  be  a  socket  into  which  can  be  inserted  a  plug  with  a  portable  light  which 
has  also  a  steel  shade  that  reflects  the  light  in  only  one  direction.  This  is  used 
for  light  in  applying  dressings  and  gi\ang  night  medication.     It  has  also  been 
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suggested  that  small — say,  foiir-candle-power — lamps  might  he  placed  at  the 
head  of  each  patient's  bed.  so  that  he  may  read  at  night,  if  permitted,  without 
unduly  annoying  those  in  neighboring  beds;  or  that  the  modern  "high  low," 
of  which  there  are  now  many  ingenious  styles  on  the  market,  might  be  installed 
in  a  little  cabinet  next  the  bed,  as  is  done  in  the  berth  of  a  sleeping  car.* 

AMiat  is  technically  known  as  "vapor  lighting"  has  recently  been  per- 
fected sufficiently  to  be  applied  to  practical  commercial  uses.  Vapor  lighting  is 
dependent  upon  the  physical  fact  that  an  electrical  current  passing  through  a 
tube  containing  rarefied  air  or  the  vapor  of  some  of  the  metals  will  produce  in- 
candescence. Up  to  the  present  time  the  incandescence  produced  in  glass  tubes 
containing  the  vapors  of  the  metals  has  produced  such  a  disturbance  of  color 
values,  especially  among  the  reds,  that  its  use  in  hospital  work  is  out  of  the 
question.  Rarefied  atmospheric  an-  is  as  yet  the  only  gas  wliicli  gives  good  re- 
sults, and  what  is  known  as  the  Moore  Light  (the  tubes  of  which  contain  rarefied 
atmospheric  air)  has  been  subjected  to  the  test  of  actual  use  for  commercial 
puri)oses  and  has  proven  itself  highly  satisfactory,  as  it  perfectly  imitates  natural 
light,  and  all  colors  and  shades  of  colors  are  seen  as  by  daylight — a  condition 
not  as  yet  attained  l)y  any  other  artificial  light.  (Fig.  316.)  The  inventor 
claims  the  following  advantages: — "The  cost  of  an  installation,  due  to  its  being 
construction  work,  varies  with  its  location,  the  length  of  the  tube,  its  shape, 
the  intensity  of  the  light  required,  the  kind  and  number  of  fixtiu-es  deshed, 
and  other  local  conditioiis,  liut  it  is  already  less  than  the  cost  of  a  first-class 
incandescent  lighting  system  with  its  necessary  wuing,  and  eventually  it  will 
be  far  cheaper.  .  .  .  The  Moore  tube  supplants  both  the  lamps  and  the  wiring 

*  There  has  recently  appeared  (November  14th,  19U7)  the  "  Report  of  the  Committee  of  Ocu- 
lists and  Electrician.s  on  the  Artificial  Lighting  and  Color  Schemes  of  School  Buildings  "  (Boston 
School  Document,  No.  14),  and  their  observations  on  the  general  subject  of  lighting  are  very 
comprehensive  and  thoroughly  practical.  The  report  (see  p.  27),  which  is  signed  by  Jas.  E. 
Cole,  Dr.  Geo.  S.  Derby,  Robert  H.  Hallowell,  Dr.  F.  I.  Proctor,  and  Dr.  Myles  Standish,  advo- 
cates the  employment  of  the  tmigsten  lamp.  "The  direct  light  [from  the  tungsten  lamp]  is 
greater  than  that  obtained  from  the  standard  fixture.  ...  It  will  be  seen  that  the  fixture  is 
extremely  simple,  consisting  merely  of  a  rod  or  chain,  from  which  is  suspended  a  shade  holder, 
shade,  and  lamp  socket.  (Fig.  315.)  The  shade  is  open  at  the  base,  is  made  of  clear  glass, 
with  the  inner  or  outer  surface  enameled  in  a  manner  to  give  an  appearance  of  frosting,  and  the 
outer  surface  fluted  in  a  manner  similar  to  that  of  the  ordinary  prismatic  shade.  The  extreme 
simplicity  of  the  fixture  reduces  the  cost  of  keeping  it  clean.  .  .  .  The  comparative  current- 
consumption  of  a  school  room  lighted  with  nine  40-watt  tungsten  lamps,  nine  100-watt  G.  E.  M. 
lamps,  and  the  present  standard  lighting  with  indirect  clusters,  is  as  follows: 

9  Tungsten  40-watt  lamps 360  watts. 

9  G.  E.  M.  100-watt  lamps 900      " 

6  Indirect  Clusters  (present  standard  two  S-candle  power  and  two  16-candle 

power  each) 960      " 

"  The  saving  of  current  by  the  substitution  of  nine  G.  E.  M.  lamps  for  the  present  standard 
clusters  is  not  great,  but  the  increase  in  illumination  is  considerable,  as  the  average  candle  foot 
from  the  present  standard  clusters,  when  clean,  is  al)out  1.5,  as  against  2.5  from  the  G.  E.  M. 
lamps  and  shades  as  just  described.  The  saving  by  substitution  of  tungsten  lamps  is  62.5  per  cent 
in  current-consumption,  which,  applied  to  the  entire  school  Hghting  ]>ill,  would  amount  to  a 
considerable  sum.  From  this  sum,  however,  should  be  deducted  the  cost  of  lamp  renewals, 
after  which  deduction  the  apparent  saving  is  about  45  per  cent.  This  saving  could  not  be  ob- 
tained, however,  without  discarding  or  remodelling  the  standard  clusters  now  in  use." 
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of  the  old  systems.  .  .  .  The  cost  of  operation  is  considerably  less  than  that 
of  the  incandescent  electric  lamp  system.  An  average  installation  pays  for 
itself  several  times  over  diu'ing  the  first  year,  due  to  the  amount  it  saves  on 
cuTrent.  ...  In  many  instances  the  replacing  of  long  lines  of  incandescent 
lamps  by  a  long  Moore  tube  reduces  the  current  bill  more  than  tlu-ee-cjuarters 
for  the  same  amount  of  useful  light.  .  .  .  The  Moore  light  has  twice  the  illuminat- 
ing power  of  six-glower  Nernst  lamps  and  six  times  the  value  of  incandescent 
lamps.  .  .  .  The  intensit}-  of  the  Moore  light  can  be  regulated  from  a  faint 
glow  to  twent}'  or  more  candle-power  per  foot,  producing  an  extremely  brilliant 
illumination,  yet  with  the  great  advantage  of  low  intrinsic  intensity — a  con- 
dition which  is  recognized  as  ideal  by  the  highest  authorities  on  illumination. 


Fig.  311. — View  Showing  Partial  Utilization  of  the  Roof  of  One  of  the  Presbyterian  Ho.sjMtal  Build- 
ings, New  York  City,  as  a  small  open-air  ward. 

The  view  was  taken  after  a  heavv  fall  of  snow. 


The  eye  suffers  no  inconvenience  v,-liatever  after  staring  at  the  ]\Ioore  light. 
.  .  .  The  Moore  light  automatically  and  continuously  feeds  itself  from  the 
atmosphere;  therefore  the  life  of  the  Moore  light  is  practically  unlimited.  .  .  . 
It  is  a  wireless  light  that  ehminates  about  ninety  per  cent  of  the  dangerous, 
costly,  and  ol)jectionable  concealed  wii'ing.  .  .  .  The  heat  of  the  Moore  tubes 
is  much  less  than  that  of  any  other  light.  It  is  the  coldest  light  known.  .  .  • 
The  color  of  the  light  may  be  made  anything  desired,  from  a  perfect  duplication 
of  daylight  to  the  special  tints  most  suitable  for  photographic  purposes,  etc. 
Perfect  diffusion  is  ol stained  for  the  first  time.  .  .  .  The  light  radiates  from 
such  an  extremely  large  area  as  compared  with  all  old-style  spots  or  points  of 
hght  that  the  result  is  a  shadowless  light  not  produciI:»le  by  any  other  means." 
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Window  Shades,  Screens,  etc. — Among  the  minor  accessories  of  the  ward 
none  is  nic^re  important  than  the  window  shade.  From  some  hospitals  the 
roller  window  curtain  has  lieen  abolished  as  a  dust  collector  wliich  distributes 
its  accumulations  whenever  it  is  rolled  up  or  down,  and  reliance  is  placed  alto- 
gether upon  inside  shutters.  These  latter  cannot  altogether  escape  criticism 
on  the  same  ground.  The  problem  has  been  very  cleverly  solved  for  one  hos- 
pital— the  Lying-in  Hospital  of  New  York — by  means  of  the  use  of  outside 
roller  window  shades  designed  by  Dr.  Markoe  and  made  of  heavy  duck.  These 
roll  up  and  down  on  guides  and  are  said  to  be  very  satisfactory-.  These  outside 
shades,  however,  are  adapted  only  to  a  clean  atmosphere.  They  probably 
could  not  be  used  with  an}-  satisfaction  in  the  soot-laden  atmosphere  of  our 
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Til..  :;1l:.— Steel  Shed  Recently  Con-t  lurt.  >!  i,,r  the  Pn-^hytr.riaii  I  lo.spital.  \c\v  ^'ork  City,  to  be 
used  as  an  open-air  ward. 

The  photograph  was  taken  almost  immediately  after  the  completion  of  the  structure,  and  while 
the  etjuipment  was  in  progress. 


western  cities,  where  soft  coal  is  used  and  our  manufacturers  have  not  yet  learned 
how  thorough  combustion  of  the  carbon  is  accomplished. 

Now  that  we  know  something  concerning  the  role  played  l)y  the  housefly 
and  the  moscjuito  in  the  spread  of  disease, — and  the  culpability  of  these  and 
other  insects  is  probably  gi'eater  than  has  as  yet  been  definitely  fixed, — it  is 
incumbent  upon  us  to  screen  thoroughly  every  hospital  door  and  window,  not 
alone  for  the  sake  of  the  patients,  but  also  for  the  sake  of  the  health  of  the  com- 
munity at  large.  Horses,  whose  manure  is  the  breeding-place  of  the  Musca 
domestica,  Stomoxys  calcitrans,  and  other  flies  that  visit  houses,  should  not 
be  allowed  about  a  hospital.  Stables  and  horse  ambulances  should  be  abolished 
and   garages   and   automobile   ambulances   substituted   in   their   stead.     Not 
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only  should  the  hospital  itself  render  itself  blameless  in  this  respect,  but  municipal 
ordinances  should  require  that  every  horse  and  cow  stable  within  the  municipal 
limits  should  render  their  manure  cellars  and  manm^e  piles  innocuous,  as  far 
as  the  breeding  of  flies  is  concerned,  Ijv  treating  them  at  intervals  with  residuum 
oil  mixed  with  earth,  lime,  and  phosphates,  as  is  done  in  France.  This  same 
residuum  oil  mixed  with  water  is  also  used  in  the  treatment  of  privies  and  cess- 
pools. ''Two  litres  of  the  oil  per  superficial  metre  of  the  pit  is  mixed  with 
water,  stirred  with  a  stick  of  wood,  and  then  thrown  into  the  receptacle.  It 
is  said  to  form  a  covering  of  oil  which  kills  all  the  larvae,  prevents  the  entrance 
of  flies  into  the  pit,  and,  at  the  same  time,  the  hatching  of  eggs.  It  makes  a 
protective  covering  for  the  excrement,  and  this  is  said  to  hasten  the  develop- 
ment of  anaerobic  bacteria,  as  in  a  true  septic  pit,  leading  in  this  wa}'  to  the 


Fig.  313. — Sketch  Plan  of  a  Nearly  Ideal  Open-Air  Roof  Ward,  from  the  plan  made  for  the  Roosevelt 
Hosjaital  by  the  late  W.  Wheeler  Smith,  architect.      (By  courtesy  of  the  hospital  authorities.) 


rapid  liciuefaction  of  solid  matters  and  rendering  them  much  more  unfit  for  the 
development  of  other  bacteria." 

In  every  hospital  in  a  tropical  or  a  subtropical  country,  where  there  is  fre- 
quent necessity  of  contending  with  infectious  diseases,  such  as  malaria  and 
yellow  fever,  that  are  carried  by  winged  insects,  a  number  of  portable  isolation 
rooms  should  be  provided.  These  are  made  of  light  metal  or  wooden  frames 
on  which  is  stretched  wire  screening  with  a  mesh  of  about  0.06  of  an  inch,  pref- 
erably of  copper  wu'e,  so  as  to  withstand  the  corrosion  of  a  damp,  warm  atmos- 
phere. The  ''room"  is  just  large  enough  to  contain  a  bed,  a  small  table,  a 
commode,  and  a  chair, — i.e.,  is  about  nine  feet  nine  inches  in  length,  the  same 
in  width,  and  eight  feet  in  height.  The  interior  is  approached  tlu^ough  an  ante- 
room of  the  same  wire  screening,  with  an  inner  and  outer  door  closing  promptly 
l^y  means  f)f  strong  s])rings,  so  that  one  coming  from  the  outside  must  pause 
a  moment  in  this  vestibule  before  entering  the  apartment  of  the  patient.  This 
can  be  easily  and  quickly  erected  over  one  bed  in  a  general  ward  if  need  be, 
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and  a  suspected  case  could  be  thus  watched 
with  perfect  safety  to  the  surrounding  patients 
and  attendants  until  such  time  as  a  correct 
diagnosis  could  be  made  and  a  proper  dispo- 
sition made  of  the  case.  During  an  epidemic 
of  yellow  fever  the  bed  of  every  fever  patient 
should  be  screened  in  this  way,  as  it  is  the 
only  safe  and  efficient  manner  of  isolating  the 
cases  from  the  contagion-carriers. 

Heating  and  Ventilating. — The  question  of 
heating  and  ventilating  hospitals  is  one  of 
supreme  importance,  both  from  the  stand- 
point of  mechanical  engineering  and  from  that 
of  administrative  expense.  The  results  of  Pet- 
tenkofer's  experiments  on  respu'ation  show  that, 
when  the  CO2  is  maintained  at  -x-qI^-o  q-  in  ex- 
cess of  what  is  found  in  the  outer  air,  the 
ventilation  is  at  least  good;  in  which  case 
there  will  have  to  be  admitted  into  any  build- 
ing 3,000  cubic  feet  of  fresh  air  per  person  per 
hour  while  in  repose,  4,500  cubic  feet  for  per- 
sons at  gentle  exercise,  and  9,000  cubic  feet 
for  persons  at  hard  work.  It  is  customary  in 
hospitals  to  provide  for  a  mininumi  admission 
of  3,000  cubic  feet  of  air  per  bed  per  hour, 
with  mechanical  means  of  increasing  the  admis- 
sion to  6,000  cubic  feet  of  air  per  bed  per  hour 
when  it  is  deemed  necessary.  This  amount  of 
air  seems  to  cover  the  contingencies,  and  insures 
a  standard  in  which  the  excess  CO2  will  be 
about  ^  Q  ^  0  ,j .  Taking  this  minimum  of  3,000 
cubic  feet  of  fresh  air  per  hour  per  bed  and 
applying  it  to  a  36-bed  waxd  of  a  hospital,  we 
shall  find  that  it  will  be  necessary  to  pass 
through  the  ward  108,000  feet  of  aii'  every 
hour  and  2,592,000  feet  every  twenty-four 
hom-s.  With  coal  at  $5  a  ton  of  2,000  pounds 
(a  fair  average  for  the  whole  United  States), 
it  will  require  20  cents  per  hour  for  fuel  to 
maintain  the  warmth  of  every  one  million 
cubic  feet  of  air  passed  thi'ough  a  building,  tak- 
ing one  day  with  another  throughout  the  winter. 
In  the  case  of  hospitals  in  wdiich  the  heating 
is  to  be  maintained  day  and  night, — say, 
through  180  days  of  a  year, — the  cost  of  fuel 
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for  the  same  time  will  be  SS6-i  for  ever}-  1,000,000  cubic  feet  of  air  passed  in  an 
hour  tlii'oughout  the  season.  This,  of  course,  does  not  include  interest  on  the 
plant,  labor,  service,  etc.,  which  increases  it  to  about  $2,000  per  season  per 
million  cubic  feet  of  fresh  air  passed  into  the  building  every  hour.  As  the 
})lant  grows  larger  this  can  be  reduced  to  probably  $1,500  per  year  for  each 

additional  million  cubic  feet  of  air  admitted 
per  hour. 

Broadly  speaking,  there  are  two  principal 
methods  of  ventilation  in  use  in  hosjjitals. 
One  of  these  is  the  aspiration  S3^stem,  in 
which  the  vitiated  air  is  sucked  out  of  a 
building  thi'ough  vents  which  are  warmed 
sufficiently  to  create  a  ch'aught  out  of  each 
room  or  ward  through  them,  the  aspirated 
air  being  replaced  in  the  building  by  fresh  air 
^vhich  is  brought  in  tlirough  ducts  and  warmed 
or  not  ]3y  steam  or  hot- water  radiators  as 
may  be  i-ecjuired  by  the  season.  The  other 
system  is  that  of  the  ''blower"  or  ''forced 
draught"  system,  which  is  divided  into  the 
"exhaust  method,"  where  a  fan  is  employed 
to  exhaust  the  air  from  the  building,  and  the 
''plenum  method,"  where  a  fan  is  employed 
to  drive  the  air  into  the  building.  It  will  be 
observed  that  the  principles  of  the  exhaust 
method  and  of  the  aspiration  system  are  the 
same,  except  that  the  means  for  aspirating 
the  air  from  the  building  are  in  one  case 
thei'mal  and  in  the  other  mechanical.  We 
will  take  up  first  the  plenum  system,  a  sys- 
tem which  is  now  being  installed  in  a  very 
large  number  of  the  hospitals,  schools,  libra- 
ries, churches,  factories,  and  theatres  thi-ough- 
out  the  country.  We  will  then  observe  with 
some  minuteness  its  mode  of  action  and  will 
consider  the  theoretical  and  practical  objec- 
tions to  its  use.  The  name  of  the  system 
— "plenum"  meaning  full — implies  that  the 
air  of  the  ventilated  building  is  to  be  kept 
somewhat  under  pressure, — that  the  air  is 
to  ])('  forced  through.  A  large  open  window,  or  air-intake,  is  left  in  the 
wall  of  the  building,  or  a  tall  stack  like  a  smoke  stack  is  run  up  above 
the  roof  so  as  to  take  the  air  from  some  distance  above  the  gi'ound.  The 
fresh  air  enters  here,  is  caught  by  the  fan,  which  is  the  mechanical  factor 
of  th(;  "draught  system,"  and  is  blown  across  a  system  of  heaters  and  water 


Fig.  315. — Tungston  Lain|)  Shade, 
and  Siipporting  Fixtvire,  as  recom- 
mended by  t-lie  Committee  of  Oculists 
and  Electricians  for  Adoption  in  the 
J'ublic  Schools  of  noston,  Mass. 
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])ans  and  thence  into  a  system  of  flues  which  carry  this  warmed  and  moistened 
air  to  the  various  rooms  of  the  building,  entering  them  tlii-ough  openings  in 
the  walls  al)out  eight  feet  above  the  floor.  From  thence  it  is  taken,  still  under 
pressure  (for  the  doors  and  windows  are  all  kept  shut),  into  Agents  or  foul  air 
shafts  which  conduct  the  vitiated  ah-  from  the  room  at  the  floor  level.  This 
lattei-  arrangement  is  the  reason  why  this  system  is  frequentl}-  known  as  the 
''down-draught  system,"  because  the  air  enters  the  rooms  at  a  comparatively 
high  level  and  leaves  them  at  a  low  level,  the  ch-aught  being,  therefore,  down. 
The -varying  exposures  of  the  rooms  of  a  hospital,  or  other  building  similarly 
occupied,  require  that  more  heat  shall  be  supplied  to  some  than  to  others.  AA'ith 
a  constant  and  equal  air-su^iply  to  each  room  it  is  evident  that  its  temperatm-e 


Fig.  316. — The  Moore  System  of  Lighting  Large  Rooiu.-.  hy  Alcaus  of  ( ila^^s  Tubes  Containing  Rarefied 
Atmospheric  Air  through  which  an  Electric  Current  is  Passed. 


must  be  directly  proportional  to  the  cooling  influences  within  and  around  the 
room,  and  that  no  l^uilding  of  this  character  is  properly  heated  and  ventilated 
where  the  temperature  cannot  be  varied  without  affecting  the  air-supply.  To 
this  end,  au'  of  a  given  temperature  may  be  conducted  to  the  base  of  each  flue 
and  there  tempered  to  a  degree  suitable  to  the  requirements  of  the  room  supplied. 
The  air  is  heated  to  the  maximum  reciuired  for  maintaining  the  desired  tempera- 
ture in  the  most  exposed  rooms,  while  variety  in  temperature  of  air  supplied 
to  the  other  rooms  is  secm'ed  by  mixing  with  the  hot  air  a  sufhcient  volume  of 
cold  air  at  the  bases  of  the  respective  flues.  Here  is  placed  a  mixing  damper, 
so  designed  as  to  admit  either  a  full  volume  of  hot  au"  or  a  full  volume  of  cold 
ak,  or  to  mix  them  in  any  desired  proportion  without  affecting  the  resulting 
total  volume  delivered  to  the  room. — The  damper  should  be  operated  by  a  thermo- 
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stat  in  the  room  with  wliich  the  flue  connects.  The  warm  air,  as  it  leaves  the 
register,  is  supposed  to  rise  to  the  ceihng,  expand,  flow  out  under  it,  strike  the 
windows  on  the  sides  of  the  room,  cool  and  sink  to  the  floor,  and  then,  under  the 
pressure  of  the  incoming  air,  to  return  along  the  floor  to  the  outlet  on  the  same 
side  of  the  room  as  the  register.  In  this  estimate  of  the  movement  of  the  air, 
it  is  held  that  each  patient  in  the  hospital  ward  is  also  a  factor  in  setting  up 
air-currents  which  rise  from  about  the  warm  body  and  from  the  warm  lungs  to 
the  ceiling,  spread  to  the  walls  with  their  contained  windows,  become  cooled 
at  the  cool  window  panes,  and  sink  to  the  floor  to  be  withdrawn  through'  the 
vents.  One  engineer,  who  is  evidentl}'  a  warm  advocate  of  this  system,  says,  in 
discussing  this  point  in  connection  with  school  rooms:  "It  may  be  said  that  the 
child  is  breathing  the  floor  air  which  is  passed  to  the  ceiling  over  its  body,  and 
this  is  to  a  great  extent  true;  but  it  is  utterly  impracticable  to  bring  fresh  air 
directly  to  the  lungs  of  each  child  in  a  crowded  room,  and  therefore  all  that  can 
be  done  is  to  secure  a  dilution  or  standard  of  purity  which  is  reasonably  good." 
It  may  be  said,  in  conclusion  of  this  part  of  our  subject,  that  those  who  most 
favor  this  system  say  that  the  whole  matter  cannot  be  better  expressed  than 
in  the  words  of  the  late  Robert  Briggs,  of  the  American  Society  of  Civil  Engineers, 
in  an  address  on  the  superiority  of  forced  ventilation:  ''This  mooted  question 
will  be  found  to  have  been  discussed,  argued,  and  combated  on  all  sides  in 
numerous  publications,  but  the  conclusion  of  all  is  that,  if  air  is  wanted  in  any 
particular  place,  at  any  particular  time,  it  nuist  be  jiut  there,  not  allowed  to 
go.  Other  methods  will  give  results  at  certain  times  or  seasons  or  under  cer- 
tain conditions.  One  method  will  work  perfectly  with  certain  differences  of 
internal  and  external  temperature,  while  another  method  succeeds  only  when 
other  differences  exist.  One  method  reaches  to  relative  success  whenever  a 
wind  can  render  a  cowl  efficient.  Another  method  remains  perfect  as  a  system 
if  no  malicious  person  opens  a  door  or  window.  No  other  method  than  that 
of  impelling  air  l:)y  direct  means  with  a  fan  is  eciually  independent  of  accidental 
natural  conditions,  equally  efficient  for  a  desired  result,  or  equally  controllable 
to  suit  the  demand  of  those  who  are  ventilated." 

Having  examined  the  plenum  or  down-draught  system,  let  us  consider  some 
of  the  theoretical  objections  to  its  use,  and  endeavor,  if  we  can,  to  see  how  it 
has  worked  in  practice  in  the  types  of  buildings  which  are  the  subject  of  our 
study.  The  most  elaborate  report  that  I  have  been  able  to  find  on  the  subject 
is  that  of  the  Woodbridge  Commission  on  the  ventilation  of  the  Capitol  at  Wash- 
ington. Among  other  things  they  say:  ''The  relative  merit  of  the  upward 
versus  the  downward  system  of  ventilation  may  be  estimated  from  the  following 
considerations:  1.  The  direction  of  currents  of  air  from  the  human  body  is, 
under  ordinary  conditions,  upward,  owing  to  the  heat  of  the  body.  This 
current  is  an  assistance  to  upward  and  an  obstacle  to  downward  ventilation. 
2.  The  heat  from  all  gas  flames  used  for  lighting  tends  to  assist  upward  ventila- 
tion, but  elaboi'ate  arrangements  must  be  made  to  prevent  contamination  of 
air  by  the  lights  if  the  downward  method  be  adopted.  3.  In  large  rooms  an 
enormous  quantity  of  air  must  be  introduced  in  the  downward  method  if  the 
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occupants  are  to  breathe  pure  fresh  air,  or  about  tliree  times  the  amount  which 
is  found  to  give  satisfactory  results  with  the  upward  method.  4.  In  halls  ar- 
ranged with  galleries  the  difficulty  of  so  arranging  downward  currents  that,  on 
the  one  hand,  the  air  rendered  impure  in  the  galleries  shall  not  contaminate 
that  which  is  descending  to  supply  the  main  floor  below,  and  that,  on  the 
other  hand,  the  supply  for  the  floor  shall  not  be  tbawn  aside  to  the  galleries,  is 
so  great  that  it  is  almost  an  impossibility  to  effect  it.  Perfect  ventilation  can- 
not be  obtained  by  the  downward  method,  for  this  would  only  provide  for  the 
dilution  of  the  impure  air,  while  in  perfect  ventilation  the  impurities  are  not 
so  diluted,  but  are  completely  removed  as  fast  as  formed,  so  that  no  man  can 
inspire  any  air  which  has  shortly  before  been  in  his  own  lungs  or  in  those  of  his 
neighbor.  For  these  and  other  reasons  the  board  thinks  that  the  upward  method 
should  be  preferred."  The  argument  that,  because  carbonic  acid  gas  is  fifty-two 
per  cent  heavier  than  air,  it  is  therefore  desirable  to  ventilate  by  the  downward 
current  in  a  room,  rather  than  by  an  upward  one,  cannot  be  considered  a  valid 
one  for  the  A^ery  aj^t  reason  that  A\'oodbridge  gives:  ''The  carbonic  acid  gas 
yielded  by  respiration  from  the  lungs  and  by  transpiration  tlirough  the  skin 
is  as  thoroughly  diffused  in  the  w^arm-air  currents  rising  from  the  body  as  is 
the  same  gas  made  by  a  candle  or  gas  flame  in  the  air  currents  ascending  from 
those  flames.  It  is  plain  that  gas,  when  once  diffused  in  air,  can,  because  heavier 
than  air,  no  more  settle  downward  out  of  the  air  and  occupy  the  lower  stratum  of 
a  room,  than  the  salt,  because  heavier  than  water,  can  settle  out  of  the  sea  to  its 
bottom.  Carbonic-acid  tests  made  of  the  au"  in  two  theatres  and  a  music  hall 
in  Boston,  with  upward  ventilation,  clearly  show  air  of  remarkable  purity  at 
the  floor  or  breathing  plane  and  a  c^uick  transition  from  that  purity  to  impurity 
at  a  plane  at  the  balcony  level,  and  a  further  vitiation  at  the  gallery  level." 

I  find  in  one  of  the  treatises,  in  advocacy  of  the  plenum  system,  the  following 
significant  admission:  "The  point  of  discharge  should  be  at  least  eight  feet 
above  the  floor,  and  the  air  movement  should  be  directed  toward  the  outside 
walls.  The  ventilation  register  should  be  in  the  same  inner  wall  as  the  supply 
opening,  but  close  to  the  floor.  There  is  thus  induced  toward  this  outlet  a 
return  flow  of  the  an  in  a  well-distributed  mass.  The  currents  are  in  reality 
stratified,  the  lower  one  serving  to  take  up  the  emanations  from  the  lungs  of 
the  occupants  as  it  sweeps  slowly  across  them  directly  toward  the  ventilating 
register."  So  much  for  the  theoretical  objections  to  the  "forced  draught" 
or  "down  draught"  system.  I  have  observed,  in  my  reading  on  this  system, 
that  it  is  sometimes  necessary  to  supplement  its  heating  powers  by  a  direct 
radiation  system.  Moreover,  one  of  its  advocates,  in  discussing  the  fresh-air 
supply,  makes  the  following  admission:  "In  hospitals,  from  a  theoretical  stand- 
point, too  much  air  cannot  be  supplied — in  practice,  it  frecjuently  runs  up  to 
100  cubic  feet  per  minute  and  over.  In  the  hospital  of  moderate  size  the  plenum 
system  will  meet  all  requirements,  but  under  certain  cncumstances,  in  more 
complicated  structures,  it  becomes  desirable  to  assist  its  action  by  exhaust  fans." 
The  Houses  of  Parliament  in  Berlin  were  also  originally  equipped  with  the 
down-draught  system,  but  the  sanitary  engineer  in  charge  of  the  work,  being 
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doubtful  of  the  efRcieney  of  the  method,  phmned  and  provided  for  an  up-draught 
system  also.  After  a  practical  trial  of  the  down-draught  system,  it  was  con- 
sidered eminently  unsatisfactory  for  heating  and  ventilating  the  parliament 
chamber;  so  the  up-draught  system  already  installed  was  brought  into  use, 
and  at  present  it  seems  that  the  down-di-aught  system  is  used  for  one  hour,  before 
the  asseml:>ling  of  the  members  at  the  parliamentary  sessions,  for  the  preliminary 
warming  of  the  chamber,  and  afterward  the  up-draught  system  is  used  during 
the  sittings  to  preserve  the  freshness  of  the  ah*  and  to  maintain  a  satisfactory 
temperature  while  the  chamber  is  occupied  by  members  and  spectators.  Sir 
Douglas  Galton,  F.R.S.,  in  his  "Report  of  the  Barracks  and  Hospital  Improve- 
ment Commission,"  says:  "The  writer  has  visited,  on  several  different  occasions, 
three  of  the  important  hospitals  in  Europe  and  the  United  States  of  America 
in  which  the  ventilation  depended  on  propulsion,  and  on  e"\^ery  occasion  the 
propulsion  happened  to  be  out  of  use  for  the  time." 

All  tilings  being  taken  into  consideration,  it  is  probable  that  the  most  satis- 
factory and  by  far  the  cheapest  method  of  heating  and  ventilating  hospital 
wards  in  this  climate  is  by  direct  radiation.  If  we  do  not  use  the  down-cbaught 
system, — if  we  do  not  use  a  fan  either  for  the  impulsion  of  fresh  air  into  a  build- 
ing or  for  the  extraction  of  foul  air  from  it, — there  are  but  two  methods  left  that 
we  can  choose  from.  One  is  to  bring  the  cold  air  into  the  building  tlu"ough 
a  short  duct,  convey  it  to  a  radiator  where  it  may  be  heated,  and  then  allow  it 
to  pass  off  tln-ough  an  upcast  shaft  tlirough  or  near  the  ceiling.  The  second 
alternative  is  the  natural  method  of  ventilation,  to  which  reference  is  made  a 
few  lines  further  on. 

Billings  says:  "The  proper  position  of  the  foul-air  registers  depends  on 
the  purpose  of  the  room  and  on  the  season.  In  large  assembly  halls  and  es- 
pecially where  it  is  desired  to  pro\dde  for  respiration  air  as  pure  as  possible, 
instead  of  foul  air  cUluted  to  a  certain  standard,  the  discharge  openings  should 
be  abo^'e.  .  .  .  When  we  come  to  deal  with  rooms  having  a  large  floor  area  in 
proportion  to  the  height  and  containing  fifty  or  more  persons  whose  heat-pro- 
duction is  a  factor  that  must  be  taken  into  consideration,  there  is  some  danger 
that,  in  the  down-draught  method,  there  will  be  an  unsatisfactory  distribution 
of  the  fresh  air  when  the  temperature  of  the  external  air  is  not  below  50°  F." 
It  is  held  that  it  is  frequently  necessary  to  aid  the  extraction  of  the  vitiated 
air  by  placing  small  radiators  in  the  extracting  shafts,  so  that  the  air  in  these 
shafts  shall  be  heated  and  shall  thereby  acquire  an  upward  movement.  It  is 
pointed  out  that  this  is  a  waste  of  heat,  for  the  radiated  heat  subserves  no  other 
puri)ose  than  that  of  warming  the  air  in  the  shaft  and  is  an  expensive  motive 
power.  This  may  l^e  admitted,  but  it  is  probably  balanced  by  the  necessary 
overheating  of  the  verj'  much  larger  cjuantities  of  air  required  to  be  delivered 
by  the  plenum  system.  In  many  structures  these  vents  can  be  run  to  the  smoke 
stack  from  the  fire  boxes  of  the  boilers  and  will  there  be  heated  sufficiently  to 
maintain  a  good  up-di-aught.  One  of  the  most  reasonable  methods  that  I  am 
acquainted  with  is  that  of  an  English  engineer  who  has  planned  what  he  calls  a 
"  natural  method  of  ventilation,"  although  this  term  is  usually  applied  to  ventila- 
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tion  by  means  of  door.s  and  windows,  which  the  sanitarians  consider  as  no 
ventilation  at  all.  In  this  Boyle  system  the  heating  and  ventilating  systems 
independent.  Radiant  heat  is  used.  Boyle  thus  describes  his  system  and 
points  out  its  advantages: — ''Natural  ventilation  properly  applied  is  the  most 
constant  and  reliable.  It  requires  little  or  no  attention,  is  always  in  action,  and 
cannot  get  out  of  order  or  break  d(jwn,  as  so  often  hai:)pens  in  mechanical  ven- 
tilation. Care  should  be  taken,  in  the  employment  of  ventilators,  that  they  are 
of  correct  construction  and  that  both  the  outlets  and  the  inlets  are  sufficient  in 
size  and  number  and  so  placed  as  effectively  to  accomplish  the  work  they  have 
to  do.  The  outlet  ventilators  should  be  fixed  on  the  highest  part  of  the  roof, 
clear  of  all  obstructions,  so  that  the  wind  can  reach  them  freely  from  every 
quarter.  The  fresh-air  supply  should  be  i)i'operly  proportioned  to  the  extraction. 
The  combined  area  of  the  inlets  should  in  all  ordinary  cases  be  at  least  equal  to 
that  of  the  outlet  shaft.  Main  exhaust  shafts  should  be  at  least  of  eciual  area  to 
the  combined  area  of  the  branch  pipes.  Branch  pipes  should  ha\'e  as  great 
an  upward  angle  as  possible  and  should  never  enter  the  main  shaft  at  the  same 
level  unless  when  parallel.  All  pipes  should  be  made  of  metal  and  should  be 
circular  in  shape,  to  reduce  friction.  The  vitiated  air  should  be  extracted  at 
the  ceiling,  to  which  point  it  naturally  ascends.  The  fresh  air  should  be  ad- 
mitted directl}'  through  the  walls,  at  a  low  velocity,  in  an  upward  dii-ection 
through  a  number  of  small  inlet  brackets  or  tubes  distributed  around  the  walls 
to  secure  more  comjjlete  diffusion  and  an  equable  movement  of  the  air  in  all 
parts  of  the  building.  Air  never  should  be  admitted  in  cold  weather  in  a  hori- 
zontal direction,  as  a  disagreeable  draught  would  result.  The  velocity  of  the 
air-supply  should  not  exceed  two  feet  per  second.  The  inlet  channels  should 
communicate  directly  with  the  outer  air,  l^e  as  short  as  possible,  and  (>asy  of 
access  for  the  pur])osc  of  cleaning.  Long  inlet  channels  are  objectionable,  as 
they  harb(j]'  dirt  and  ixm  difficult  of  access.  Where  simi)le  tubes  or  brackets  are 
used,  the  tops  should  l)e  about  5  feet  9  inches  above  the  floor.  Where  the  air- 
supply  is  warmed  it  may  be  delivered  at  a  low^er  level — that  is,  where  it  passes 
through  radiators  in  entering  the  room.  The  inlets  should  be  fitted  with  regulat- 
ing valves  to  control  the  air  supply.  Tlie  fresh-air  supply  should  not  be  over- 
heated, as  its  hygienic  {properties  ai'e  thereby  seriously  impaii'ed.  Heating  a 
building  l^y  hot  air  should,  therefore,  be  avoided,  as  injurious  to  health.  Radiant 
heat  is  the  healthiest  and  most  effective.  Where  o|)cn  fires  are  used  they 
should  have  a  separate  air  supply  led  directly  to  them  from  the  outside  air 
thi-oLigh  a  three-  or  a  four-inch  pipe,  to  prevent  them  ch'awing  the  hot  vitiated 
au"  from  above  down  into  the  breathing  ah',  thus  creating  draughts  and  un- 
duly affecting  the  ventilating  arrangements." 

The  Administration  Building, — This,  the  great  office  and  official  residence 
building,  where  the  re{)resentatives  of  the  hospital,  both  medical  and  lay,  come  in 
contact  with  the  general  public,  must  be  carefully  planned  and  must  have  abun- 
dant space  for  the  transaction  of  the  complicated  businesses  that  have  to  be 
despatched  day  after  day  without  intermission.  To  the  hospital  officers  these 
important  affairs  become  matters  of  daily  routine ;  to  the  friends  of  the  patients 
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and  the  public  at  large  they  are  unusual  happenings,  often  fraught  with  highly 
emotional  interests.  Hence,  agreeable  physical  surrounchngs  and  arrangements 
for  transacting  these  matters  decentl}'  and  with  a  proper  regard  for  reasonable 
privacy  and  the  feelings  of  the  visitors  will  go  far  toward  establishing  a  cordial 
understanding  between  the  citizens  of  a  community  and  their  hospital.  The 
plans  of  the  Administration  Building  of  the  Cincinnati  General  Hospital  (Fig.  317) 
show  a  building  two  hunch-ed  and  seventeen  feet  long,  with  a  maximum  depth 
of  sixty-seven  feet  and  a  minimum  depth  of  fifty-six  feet.  The  entrance,  tlirough 
the  centre  of  the  eastern  front,  is  tlirough  a  porch  and  a  tiled  lobby  to  the  cen- 
tral corridor,  which  occupies  the  long  axis  of  the  building.  On  the  right  of  the 
lobby  is  the  entrance  to  the  general  office.  North  of  the  office,  on  the  eastern 
front,  are  a  vault,  a  file  room,  and  a  bookkeeper's  office.  Across  the  corridor 
from  the  general  office  are  Registration  and  Consultation  Rooms  for  the  Msiting 
Staff.    At  the  north  end  of  the  corridor  is  an  Assemlily  Hall  with  a  seating  capac- 


I'li:.  .'JIT. — Plan  of  First  Floor  of  the  Administration  Building,  Cincinnati  Gem-ral  Hospital. 


ity  of  two  hundred.  This  can  be  used  for  the  meetings  of  medical  societies  and 
conventions.  Chnical  material  from  the  wards  of  the  Hospital  and  specimens 
from  the  Pathological  Institute  can  be  easily  brought  to  these  meetings  without 
discomfort  to  patients  or  inconvenience  to  Cm-ators.  To  the  left  of  the  entrance 
lobby,  on  the  east  front,  is  a  waiting  room  for  the  general  public.  Across  the 
corridor  to  the  west  is  a  waiting  room  for  the  internes,  with  a  locker  and  toilet 
room  adjoining.  Next  to  these  waiting  rooms  are,  on  the  east,  the  Superintenil- 
ent's  Office,  and  on  the  west  the  office  of  the  Superintendent  of  Nurses.  At 
the  southern  end  of  tins  floor  is  a  Library  containing  a  stack  room  for  45.000 
volumes  and  a  reading  room  twenty  feet  by  forty-seven  feet.  In  the  basement 
are  file  rooms  for  the  statistical  department  of  the  hospital  and  billiard  rooms 
and  a  swimming  pool  for  the  internes.  The  second  and  third  floors  provide 
fift}'-four  sleeping  and  sitting  rooms  fr)r  the  resident  jihysicians,  internes,  and 
officers  of  the  hosjHtal. 
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The  Receiving  Ward. — The  receiving  ward  of  a  general  nninicipal  hospital 
is  too  often  inadecjuate  in  size  and  ecjuipment,  and  in  the  future  it  should  re- 
ceive more  consideration  at  the  hands  of  hospital  designers.  Under  ordinary 
circumstances  there  are  needed  a  waiting  room,  where  applicants  for  admission 
can  await  their  turn  for  examination,  and  an  examination  room  ecjuipped 
with  such  simple  means  of  diagnosis  as  are  necessary  to  determine  to  which 
one  of  the  classified  services  the  i)atient  is  to  be  assigned.  These  apartments 
should  be  in  duplicate — one  set  for  the  men,  another  for  the  women.  Children 
are  brought  for  examination  to  the  women's  side  of  the  department.  In  ad- 
dition to  these  there  should  be  some  other  rooms.  A  small  operating  room  is 
a  necessity,  as  numbers  of  cases  are  daily  brought  to  the  municipal  hospital 
to  have  wounds  closed  and  dressed,  abscesses  opened,  fractures  set,  dislocations 
reduced,  etc.,  and,  after  the  necessary  attention  has  been  paid  to  their  ailments, 
they  insist  upon  going  to  their  homes.  Sometimes  children  are  deli^'ered,  and 
emergency  tracheotomies  made,  in  receiving  wards,  and  adeciuate  facilities 
should  l)e  [)rovi(led  for  all  such  work.  This  necessarily  in\'olves  the  }:)resence 
(;f  a  small  ward  (jf  two  or  three  beds,  where  patients  may  be  tempoi-arily  accom- 
modated until  they  can  be  assigned  to  the  proper  hospital  service  or  sent  to 
their  homes.  It  is  necessary  that  certain  classes  of  cases  receive  immediate 
intelligent  treatment  upon  their  arrival  at  the  hospital  and  without  the  delay 
incident  to  the  usual  l^ath  and  history-taking  before  they  are  transported  to 
the  wards  assigned  to  the  ordinary  patients.  The  most  numerous  of  these 
classes  are  the  poison  cases  and  the  severe  burns.  The  initial  treatment  of 
l)oth  these  conditions  invoh'es  haste,  the  active  employment  of  several  persons 
besides  the  medical  officer,  and  a  certain  amount  of  "messiness," — the  latter 
being  dependent  upon  the  necessity  of  washing  out  the  stomachs  of  probably 
unconscious  poisoned  [persons,  and  upon  the  prevalent  use  of  "carron  oil''  as 
an  application  to  burnt  surfaces.  All  of  this  can  best  l)e  done  in  the  receiving 
ward  under  the  immediate  direction  of  the  receiving  physician,  while  the  interne 
in  charge  of  the  service  acts  as  assistant  and  remo\'es  the  case  to  the  ward  when 
it  is  proper  so  to  do.  The  sunstroke  cases  constitute  another  class  of  cases  that 
need  immediate  attention.  Since  the  improved  management  of  these  cases, 
introduced  into  the  sugar  refinei'ies  of  Philadelphia  some  fifteen  years  ago,  a 
very  large  proportion  of  these  patients  who  used  formerly  to  be  lost,  are  now 
saved,  and  it  is  incumbent  upon  all  hospitals  in  those  parts  of  the  L^nited  States 
where  sunstroke  is  prevalent  in  summer,  to  make  the  special  provision  that 
is  necessary  for  the  proper  care  of  these  cases.  As  a  room  attached  to  the 
receiving  ward  of  the  new  Cincinnati  General  Hospital  has  been  especially  de- 
signed for  this  service,  the  floor  plan  is  here  reproduced  (Fig.  318)  to  facilitate 
an  understanding  of  the  subject.  This  method  of  treatment  does  away  with 
the  old  method  of  packing  the  patient  in  ice  in  a  bath  tub  and  substitutes  a 
fine  spray  of  ice-cold  water  with  which  to  whip  the  entire  surface  of  the  body, 
and  a  frequent  washing-out  of  the  lower  bowel — also  with  ice-water.  The 
character  of  this  work,  which  must  sometimes  be  kept  up  for  a  considerable 
length  of  time,  necessitates,  as  will  be  readily  seen,  a  chamber  whose  floor  can 
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be  flooded  with  water  without  danger  to  neighboring  floors  or  underlying  ceihngs. 
An  additional  reason  why  such  cases  as  those  enumerated  above  should  be 
treated  in  the  recei\dng  ward  is  that  their  initial  emergency  treatment  in  their 
own  wards  would  disturb  the  ]3eace  of  that  ward  and  occasion  a  degree  of  ex- 
citement that  could  not  but  be  bad  for  some,  if  not  all,  of  the  other  patients 
in  the  ward.     This  applies  particular!}'  to  medical  wards,  to  which  most  of  these 
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Fig.  318. — Plan  of  the  Recei\'ing  W^ard  of  the  Cincinnati  General  Hospital. 

patients  would  be  assigned.  Finally,  the  whole  building  should  be  so  arranged 
that,  in  case  of  need,  all  of  these  rooms  could  be  tin-own  into  one  great  hall. 
This  need  comes  when  a  great  public  calamity  befalls  the  connnunity,  such  as  a 
fire  panic  in  a  theatre  or  hall,  a  raih'oad  accident,  the  collapse  of  a  crowded  build- 
ing or  a  hotel  or  asylum  fire.  Public  o])inion,  always  critical  of  hospital  manage- 
ment, is  at  such  times  excited  and  irritable  and  demands  instant  and  humane 
attention  to  the  suffering  victims.     This  cannot  be  given  if  the  recei\ing  ward 
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is  small  or  is  cut  up  into  a  number  of  small  rooms  by  immovable  partitions. 
The  available  space  must  be  large  enough  to  hold  as  many  stretchers  as  can 
profitably  be  used  in  transporting  cases  by  the  elevators  to  the  proper  wards,  and 
as  many  beds  as  possible,  so  as  properly  to  secure  the  comfort  of  those  patients 
who  must  await  trans]jortation  until  an  empty  stretcher  returns.  Bungling, 
due  to  overcrowding  at  such  a  time,  produces  an  ill  effect  both  on  the  minds  of 
the  hospital  attendants  who  are  working  at  a  disadvantage  and  on  the  minds 
of  that  portion  of  the  public  who  happen  to  see  it,  instilling  into  the  latter  a 
suspicion  that  the  hospital  management  is  inefficient;  while  a  smooth  and 
rapid  disposal  of  all  cases,  even  when  the  number  is  large,  and  possibly  ex- 
aggerated in  the  public  mind,  fills  the  hospital  men  and  women  with  a  sense 
of  duty  well  performed,  and  engenders  in  the  public  a  feeling  of  confidence 
in  that  institution  which,  they  see,  is  built  and  equipped  for  any  emergency. 
There  is  another  important  class  of  cases  that  must  be  provided  for  in  the 
receiving  ward.  It  not  infrequently  happens,  especially  at  night,  that  men 
or  even  women  who  have  been  drinking,  but  are  not  necessarily  intoxicated, 
have  been  found  by  the  police  or  citizens  lying  in  an  apparently  helpless  con- 
dition on  the  street  or  in  some  building.  They  are  brought  to  the  hospital, 
as  their  helplessness  indicates,  and  sometimes  it  is  a  very  nice  question  to  de- 
termine whether  or  not  a  real  injury  is  present  or  whether  their  stupid,  inco- 
ordinate condition  is  only  due  to  some  ingested  alkaloid  or  to  alcohol.  The 
frequently  reported  cases  of  partially  intoxicated  persons  who  have  been  rejected 
by  the  hospitals  and  have  died  a  few  hours  later  in  a  police  station,  will  at  once 
occur  to  the  reader,  and  those  who  have  had  experience  in  receiving  wards  can 
testify  to  the  difficulties  of  diagnosis  and  the  heavy  sense  of  responsibility  that 
come  with  these  cases.  There  must  therefore  be  provided  means  of  housing 
these  cases  for  a  few  hours,  so  that  they  can  be  watched  and  their  physical  con- 
dition determined  by  a  properly  prolonged  period  of  observation.  When  the 
diagnosis  is  properly  made  the  cases  may  be  transferred  to  a  hospital  ward, 
allowed  to  go  to  their  homes,  or  tm-ned  over  to  the  police,  as  the  case  may  be. 
At  any  rate  there  will  then  be  no  excuse  for  serious  error  on  the  part  of  the 
receiving  physician.  He  \\ill  have  been  provided  with  the  proper  facilities 
for  humanely  and  reasonably  protecting  the  interests  of  the  possilile  patient 
and  of  the  ho.-pital,  and  he  will  not  need  to  worry  over  possible  blunders  on  his 
own  part.  Furthermore,  man}^  seriously  injured  persons  will  be  relieved  of 
the  charge  of  alcoholism  or  drug  addiction,  and  will  be  spared  the  stigma  of 
the  police  station.  To  this  end  there  have  been  placed  in  the  Receiving  AYard 
of  the  Chicinnati  General  Hospital  two  "temporar}^  wards" — one  for  men  and 
the  other  for  women  and  children.  Each  ward  contains  eight  beds.  As  in- 
dicated before,  these  wards  will  serve  a  variety  of  useful  purposes.  Not  only 
will  they  assist  in  determining  the  character  of  these  doubtful  cases,  but  they 
may  also  be  used  for  poison  cases,  for  emergency  operative  and  obstetrical 
cases,  and  as  rest  rooms  for  those  who  insist  upon  going  to  then-  homes  after 
the  dressing  of  wounds,  fractures,  dislocations,  etc.  They  will  also  accom- 
modate most  of  those  cases  received  after  nine  o'clock  in  the  evening, — as  no 
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cases  will  be  admitted  to  the  general  wards  of  the  hospital  after  that  hour, 
except  in  case  of  urgent  necessity.  The  receiving  ward  of  the  Cincinnati 
General  Hospital  is  contained  in  a  one-story  building  one  hundred  and  thirty 
feet  long  and  seventy-seven  feet  deep.  It  is  situated  immediately  behind  the 
Administration  Building  in  the  front  centre  of  the  hospital  grounds.  Entrances 
both  for  foot-passengers  and  for  ambulances  and  patrol  wagons  are  on  the 
eastern  and  western  fronts.  These  give  access  to  waiting  rooms  for  men  and 
women  on  both  sides  of  the  clerk's  office  where  the  names  and  addresses  of  the 
patients  are  taken.  On  the  southern  side  of  the  building  is  the  men's  depart- 
ment. After  having  had  their  admission  histories  taken  at  the  clerk's  office, 
they  will  be  seated  in  the  waiting  room  until  such  time  as  the  recei\dng  physi- 
cian summons  them  to  the  examining  room.  If  they  are  accepted  as  patients, 
the  attendants  take  them  to  the  toilet  room  where  they  receive  then"  baths 
and  hospital  clothes  before  being  taken  to  the  wards.  The  di'essing  room  in 
the  southwest  corner  is  used  by  outgoing  patients  in  laying  off  their  hospital 
imiform  and  donning  their  street  clothes.  The  clothes  of  all  patients  that  seem 
to  need  it  are  taken  from  the  toilet  room,  where  they  are  laid  oft'  at  the  time 
of  admission,  to  the  disinfecting  station,  and,  after  hu\'ing  undergone  the  proc- 
ess of  disinfection,  are  sent  to  the  clothes  room  in  the  basement  where  they 
are  hung  upon  a  numl:>ered  rack  in  a  numbered  clothes  bag,  not  to  be  taken 
from  thei\ce  until  the  patient  is  discharged  from  the  hospital  or  dies.  Across 
the  corridor  from  the  men's  di'essing  room  is  a  small  disinfecting  room  for 
the  i)rompt  treatment  of  verminous  clothing — which  must  always  be  fumigated 
as  soon  as  the  individual  divests  himself  of  it,  and  not  handled  or  transported 
by  the  clean  attendants,  as  \'ermin  are  very  actively  mobile.  On  the  western 
side  of  the  men's  wing,  next  to  the  outgoing  dressing  room,  is  the  men's  tem- 
porary ward  containing  eight  beds,  the  function  of  which  has  been  i)reviously 
descril)ed. 

In  the  centi'c  of  the  \\estern  front  is,  on  one  side  of  the  entrance  corridor, 
an  o]3erating  room  for  emergency  cases,  with  its  accessory  steiilizing  room,  and 
on  the  other  side  there  are  a  I'oom  for  the  wartl  attentknt,  and  a  store-room. 
The  women's  side  of  the  building  is  a  duijlicate  of  the  men's  side. 

A\'hen  accepted  into  the  hospital  l)y  the  receiving  physician,  the  patients 
are  given  a  cleansing  liath  in  the  toilet  room,  are  clothed  in  fresh  hospital  uni- 
form, and  are  taken  to  theii'  assigned  wards  on  foot,  in  rolling  chairs,  or  on 
stretchers,  as  their  (-(jnclition  deniunds,  through  the  passage  or  tunnel  which 
leads  to  every  l:)uilding  on  the  grounds,  and  which  leaves  the  receiving  wai'd 
through  the  lobby.  Immediately  outside  the  entrance  to  the  receiving  ward, 
on  both  the  east  and  the  west  fronts  of  the  buikling,  and  opening  to  the  north 
and  south,  are  "portes  cocheres,"  or  ambulance  porches,  measuring  twenty- 
seven  feet  by  thii-ty-four  feet,  with  an  entrance  twelve  feet  wide  guarded  by 
sliding  doors  so  arranged  that  they  may  l)e  opened  by  means  of  a  cord  hanging 
over  the  driveway  within  easy  reach  of  the  am])ulance  driver.  In  the  base- 
ment of  the  l^uilding,  in  addition  to  the  clothes-rooms  already  referred  to,  will 
be  the  "sunstroke  room."     Here  are  all  the  special  conveniences  for  managing 
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cases  of  sunstroke  by  the  methods  previously  describetl.  It  must  not  be  sup- 
posed, however,  that  the  treatment  of  sunstroke  cases  is  to  be  the  only  function 
of  this  apartment.  Here  is  where  all  the  acute  poisoning  cases,  whether  from 
alcohol,  one  of  the  alkaloids,  Paris  gi-een,  carbolic  acid,  or  what  not,  can  have 
their  stomachs  and  intestines  washed  out  with  the  greatest  efficiency  and  the 
minimum  of  discomfort  to  the  hospital  attendants.  Here  also  maniacal  and 
noisy  lunatics,  who  are  frequently  brought  in  an  emergenc}^  to  general  hospitals, 
may  be  held,  without  annoyance  to  the  sick,  until  the  proper  disposition  can 
be  made  of  them  and  theu-  transference  to  an  asylum  effected.  In  fact,  a 
number  of  emergency  uses  of  such  an  isolated  apartment  will  suggest  them- 
selves to  the  practical  hospital  superintendent  or  receiving  physician. 

The  Surgical  Pavilion. — Since  the  introduction  of  Listerism  so  much  thought 
has  been  given  to  the  method  and  the  proper  en\dronment  of  siu^gical  operations 
that  some  recent  examples  of  the  surgical  operating  amphitheatre  and  its 
accessories  may  rightly  be  considered  as  wellnigh  perfectly  adapted  to  the 
present  status  of  operative  sui'gery.     The  shape  and  the  arrangement  of  any 


Firj.  319. — Plan  of  First  Floor  of  the  Surgical  Pavilion,  Cincinnati  General  Hospital. 


given  surgical  building  will  depend  of  com-se  to  a  great  extent  upon  the  space  to 
be  allotted  to  it  in  any  given  plan,  and  to  the  size  and  reciuirements  of  the 
hospital  for  which  it  is  to  be  built ;  but  it  is  possible  to  make  a  catalogue  of  the 
reciuisites  of  such  a  service  as  a  guide  in  the  plamiing  of  a  surgical  pavilion  for 
any  hospital.  (Fig.  322.)  If  the  hospital  in  question  conducts  a  clinical  school 
of  surgery  the  principal  operating  room  will  serve  at  the  same  time  as  the  pit  of 
an  amphitheatre  of  greater  or  less  extent  according  to  the  prospecti\-e  number 
of  students.  The  operating  room  proper  and  the  amphitheatre  will  be  con- 
structed on  the  general  surgical  principles  of  simplicity  of  lines  and  surfaces 
and  amenability  to  thorough  cleanshig  by  flushing  with  water — possibly  with 
antiseptic  solutions — and,  if  necessary,  by  disinfection  effected  through  the 
generation  or  liberation  of  antiseptic  gases.  The  risers  of  the  amphitheatre 
should  be  high  so  as  to  allow,  to  each  row  of  spectators,  an  unobstructed  view  of 
the  operating  table.  Light  .should  be  had  by  skylight  and  abundant  window 
space  with  northern  exposure.  Some  surgeons  have  made  a  plea  for  additional 
skylights  and  windows  facing  south  (to  be  screened  during  the  hours  of  active 
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use  of  the  room)  on  the  ground  that  the 
floodmg  of  the  theatre  Avith  sunhght,  when- 
ever this  is  possible,  is  one  of  the  best  safe- 
guards against  infection.  In  addition  to  the 
operating  amphitheatre  it  will  be  necessary  to 
have  one  or  two  smaller  operating  rooms  ac- 
cording to  the  size  of  the  hospital,  one  of  \Ahich 
rooms  should  be  reserved  for  pus  cases — such 
as  the  opening  of  abscesses  and  infected  joints. 
Some  hospitals  include  among  the  apartments 
of  the  surgical  pa\dlion  a  laboratory  or  work- 
shop and  a  small  operating  room  for  the  ortho- 
pedic surgeons,  where,  after  tenotomies, 
transplantations,  or  osteoclasis,  they  may 
apply  plaster  of  Paris  bandages — or,  indeed, 
use  plaster  in  any  of  the  great  number  of 
conditions  in  which  thej^  find  it  useful.  If 
this  plaster  room  is  not  assigned  to  the  surgi- 
cal pavilion,  proAdsion  must  be  made  for  it 
in  or  near  the  sm-gical  wards  to  A\hich  the 
orthopedic  cases  are  assigned.  Conveniently 
near  the  operating  rooms  must  be  etherizing 
rooms  proAdded  with  all  the  necessary  para- 
phernalia of  the  anai-sthetist.  At  least  two 
such  etherizing  rooms  should  be  allowed  to 
four  operating  rooms.  Similarly,  recovery 
rooms  should  be  proA'ided  in  the  same  pro- 
portion, where  patients  can  recover  from  the 
disagreeable  after-effects  of  amrsthesia  and 
not  be  retm'ned  to  their  beds  in  then-  wards 
in  a  condition  which  would  distm'b  those 
seriously  ill  or  would  terrif}-  those  yet  to 
undergo  operation.  As  modern  operative  con- 
ditions demand  that  those  in  contact  with  the 
patient  lay  aside  theh'  outer  cloth  garments 
before  entering  the  operating  room,  dressing 
rooms  (with  such  accessories  as  toilets  and 
shower  baths)  should  be  proAdded  for  the  sw- 
geons  and  then'  assistants  and  for  the  niu'ses. 
These  should  be  spacious  and  should  have 
plenty  of  locker  room.  They  must  be  of  the 
type  of  bath-room  that  can  be  thoroughly 
flushed  and  cleaned.  If  the  hospital  be  a 
large  one,  in  which  much  operative  work  is 
done,    it    Avould    be   Avell    to   have   separate 
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dressing  rooms  for  the  visiting  staff  and  for  the  house  staff,  as  they  would 
have  to  accommodate  a  large  number  of  individuals  in  fau'ly  rapid  suc- 
cession. The  nursing  force  is  usually  constant  in  numbers  and  personnel 
during  the  whole  day.  These  dressing  rooms  must  be  furnished  v*'ith  every- 
thing requisite  to  allow  those  using  them  to  become  surgically  clean  before 
entering  the  operating  room.  The  burden  of  a  very  large  proportion  of  the 
work  and  the  responsibility  for  a  very  large  proportion  of  the  success  of  the 
operative  ser^•ice  of  any  hospital  fall  upon  the  clinic  nurse  and  her  assistants, 
and  the  designer  of  the  surgical  operating  pavilion  must,  therefore,  bear  in 
mind  all  the  necessities  of  this  service.  In  the  first  place,  this  nursing  force, 
under  the  direction  of  their  chief,  nuist  cut,  shape,  and  prepare  all  dressings, 
pads,  and  bandages  and  must  do  up  in  packages  for  sterilization  and  subsequent 
use  these  dressings  and  bandages  and,  in  addition,  towels,  na}^kins,  caps,  gowns, 
sheets,  leggings,  blankets,  etc.  Therefore  there  must  be  provided  a  large  work- 
room, furnished  witli  tallies  and  the  pro})er  sheh'ing  where  gauze  and  nuislin 
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Fig.  321. — Plan  of  Ground  Floor  of  One  of  the  Pavilions  of  the  City  Hospital  at  Dresden,  Germany. 
(FromRuppel:  "  Anlage  \ind  Bau  der  Krankenhaeuser,"  Jena,  1896.)  a,  Main  ward;  6,  bath-room  and 
two  closets ;  c,  tea  kitchen ;  d,  room  for  patients  wlio  are  very  ill ;  e,  nurses'  room ;  /,  room  for  con- 
valescents; g,  small  ward  for  use  in  the  summer  season;  h,  passage-way.  The  numbers  in  the  scale 
refer  to  metres. 


in  rolls  may  be  received  from  the  store-room,  where  the  other  articles  may  be 
received  from  the  laundry,  and  where  all  can  be  properly  prepared  for  steriliza- 
tion and  for  use  in  the  operating  room.  The  dressing  and  toilet  room  for  the 
nurses  has  already  been  spoken  of.  The  sterilizing  room  must  have  in  connec- 
tion with  it  a  room  for  the  care  and  storage  of  instruments,  and  also  one  for  the 
storage  of  packages  of  sterilized  dressings,  gowns,  etc.  The  sterilizing  room 
is  furnished  with  sterilizers,  several  designs  of  which  made  in  standard  sizes  by 
manufactm-ers  of  hospital  furnishings  are  on  the  market.  (See  Vol.  I.,  Part  IV.) 
These,  of  course,  derive  the  steam  used  in  them  from  the  power  plant,  and  they 
are  so  designed  and  constructed  that  the  articles  placed  in  them  can  be  sub- 
jected to  a  steam  pressure  of  several  hundred  pounds,  the  exact  amount  being 
indicated  and  regulated  by  a  gauge  and  safety  valve.  Sinks  and  tables  in  this 
room  afford  facilities  for  the  washing  and  other  care  of  instruments  before  they 
are  sterilized  and  put  away.  In  each  of  the  operating  rooms — in  view  of  the 
not  infrequent  necessity  of  operating  at  night — there  should  be  ample  provision 
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for  electric  illumination,  ))oth  stationary  and  portable,  and  electric  plugs  should 
also  be  conveniently  })laced  in  the  walls  nearest  the  operating  tables,  to  afford 
power  for  dental  engines,  cauteries,  or  other  electrically  energized  instruments 
or  mechanical  appliances.  This  latter  matter  is  becoming  increasingly  im- 
portant, as  the  use  of  electricity  in  the  surgical  arts  is  more  and  more  developed. 

As  a  concrete  examjjle  of  the  most  modern  design  in  the  wa}'  of  surgical 
pavihons  I  call  attention  to  the  recently  completed  plan  of  the  ground  floor  of  the 
Siu'gical  Pa^^lion  of  the  new  Cincinnati  General  Hosj)ital  (Fig.  319),  which  shows 
a  building  one  hundred  and  fifty  feet  long  and  fifty-one  feet  wide,  with  two 
bays,  each  projecting  five  and  a  half  feet  on  the  north  side.  These  bays  cor- 
respond to  the  j)osition  of  o]3erating  rooms.     (See  also  Figs.  322,  323,  and  325.) 

Along  the  south  side  of  the  building  extends  an  area  way,  to  give  light  and 
abundant  ventilation  to  the  basement  rooms  on  that  side.     A  large  room  in 
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Fig.  .322. — Plan  of  One  of  the  Surgical  Wards  of  the  Presbyterian  Hospital,  New  York  Cit}-,  show- 
ing disposition  of  beds  and  ward  furniture. 


the  southeast  corner  of  the  basement  is  intended  for  use  as  a  students'  waiting, 
lo(;ker,  and  lunch  room.  Next  to  this,  in  a  westwardly  direction,  is  a  kitchen 
for  the  lunch  counter  and  a  large  unassigned  space.  On  the  north  side  of  the 
corridor,  the  easterh-  room  is  a  toilet  for  the  servants,  and  the  space  under  the 
amphitheatre  is  occupied  by  a  fan  and  heater  room.  A  small  room  next  to 
this  is  a  storage  room  for  the  ortho|)edic  surgeons  and  will  contain  an  iron 
platform  on  rollers  holding  two  small  iron  barrels  for  i)laster  of  Paris,  all  neces- 
sary a[)i)aratus  for  suspensions,  sjjlints,  supplies  of  metal  rods  and  bands,  and 
all  otluT  desiderata  for  this  special  work.  The  larger  room  west  of  this  will 
be  devoted  to  the  apj^lication  of  plaster  of  Paris  in  those  cases  in  which  a  cutting 
operation  does  not  innnediately  j^recede  the  use  of  the  plaster.  Strong  iron 
hooks  are  embedded  in  the  ceiling  and  walls  in  convenient  situations  for  vertical 
susjiension  and  for  the  use  of  hammocks.  Next  to  the  orthopedic  room  is  a 
waiting  room,  and  then  follow  three  rooms  for  the  a;-ray  department — for  the 
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an-angement  of  \Ahic'h  the  reader  is  referred  to  the  section  which  treats  of  that 
special  depart nieiit.  (\'ol.  I.,  Part  III.)  The  western  end  is  occupied  by  the 
elevator  and  stairways. 

The  first-floor  plan  shows,  on  the  south  side  of  the  building,  the  students' 
entrance  leading  into  the  lower  lobby  of  the  surgical  amphitheatre.  Stairways 
lead  up.  right  and  left,  to  small  lobbies  on  the  second  floor,  which  are  the  en- 
trances projH'r  to  the  students'  seats.  The  small  room  to  the  east  of  the  lower 
lobby  is  a  toilet  ior  women. 

The  surgical  amj)liithcatj-('.  with  a  capacity  for  seating  two  hundred  and  fifty 
persons,  occupies  the  major  portion  of  this  end  of  the  building,  and  has  as  its 
accessories  a  j)repa]-ati()n  I'oom  and  an  elevator.  It  will  not  be  used  for  ojjera- 
tions,  Init  oulv  for  llic  demonstration  of  cases  which  do  not  involve  the  makimr 


Fk;.  32.'5.    -Iiitfi-ior  Viuw  of  tln'  Men's  Surgical  Wanl,  Presljyterian  Hospital,  Xew  York  City. 


or  dressing  of  wounds.  Operative  work  is  ja-ovided  for  by  the  presence,  in  the 
Ijuilding,  of  ti^-e  operating  rooms,  two  of  which,  lighted  by  bays,  occupy  the 
east  side  of  this  first  floor  with  their  rooms  for  instruments  and  for  sterilizing 
and  anaesthetizing  purjjoses.  The  nurses'  dressing  rooms  se]Darate  the  two 
oi)erating  suites.  On  the  west  side  of  the  central  corridor  are  found,  in  the 
order  named,  a  janitor's  sink  room,  a  warming  closet  and  linen  room,  two 
recover}-  rooms,  a  surgeon's  dressing  room,  a  room  where  the  students  can 
leave  their  coats,  wash,  and  be  put  in  spectators'  gowns,  a  nurses"  toilet,  and  a 
store  room.  0])erations  will  be  witnessed  l)y  the  students  in  these  small  oper- 
ating rooms,  from  movable  platforms  which  can  be  shifted  from  place  to  place 
so  as  to  enable  them  to  obtain  the  best  point  of  view.  The  south  end  of  the 
second  floor  contains  the  upper  part  of  the  amphitheatre.     The  eastern  side  of 
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the  building  contains  two  general  operating  rooms,  with  theii*  sterilizing  rooms, 
a  nurses'  dressing  room,  an  anaesthetizing  room,  and  a  special  oi>hthalmic 
operating  room.  The  western  side  contains  surgeons'  preparation  rooms,  an- 
aesthetizing and  recovery  rooms,  a  nurses'  toilet,  and  a  large  niu-ses'  work  room, 
where  pads,  dressings,  and  bandages  of  all  kinds  can  be  cut,  folded,  and  done 
up  in  packages  for  sterilization.  The  nuiltij^licity  of  operating  rooms  in  this 
building  lends  itself  easily  to  a  proper  and  safe  classification  of  ojjerative  surgic^al 
cases,  and  insm-es  that  at  least  two  shall  be  constantly  kept  for  "clean  cases." 


Fig.  324. — View    of    the  Exterior   of  the  Boucicaut  Hospital,    at   Paris,  France.     (Xote   how 
little  the   architecture   of   this   building   suggests   the   ordinary   hospital   structure.) 


Large  operating  amphitheatres  are  provided  in  several  of  the  leading  hos- 
pitals of  the  United  States, — as,  for  example,  in  the  Roose^•elt  Hospital,  the 
Presbyterian  Hospital  (Figs.  326-329),  and  St.  Luke's  Hospital,  in  New  York 
City,  as  well  as  in  some  of  the  other  large  cities. 

The  Medical  Pavilion. — Until  ver}-  recently,  in  the  majority  of  American 
hospitals  those  meml)ers  of  the  staff  \A'ho  devoted  themselves  to  internal  medi- 
cine (such  as  the  internists,  the  gastro-enterologists,  and  the  i)ediatrists)  had 
a  just  cause  for  their  complaint  that  the  surgical  features  of  the  hospital  were 
developed  to  a  very  high  degree  at  the  expense  of  the  less  theatrical  necessities 
of  the  medical  service.     The  advances  of  modern  medical  therapeutics,  however. 
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as  distinguished  from  operative  surgery,  have  assumed  such  importance  that 
tlie  claims  of  these  men  can  no  longer  be  disregarded.  It  certainly  is  curious 
that,  in  a  country  supposed  to  be  pre-eminent  in  the  mechanical  arts,  the  me- 
chanical department  of  therapeutics  should  have  developed  itself  on  the  opera- 
tive surgical  side  alone.  The  European  hospitals  and  the  hospitals  of  the 
Latin-American  nations  have  been  wonderfully  })rogTessive  along  these  lines, 
while  we  unfortunately  huxe  singularly  neglected  a  multitude  of  mechanical, 
electrical,  and  hydro-therapeutic  measures  which,  in  the  hands  of  others,  have 
proven  themselves  to  be  of  the  greatest  value.  It  is  probabh'  because  of  the 
prevailing  lack  of  knowledge  of,  or  lack  of  interest  in,  these  sul)jects  on  the 
part  of  the  aA'erage  American  physician,  and  the  lack  of  equipment  in  almost 
all  American  hospitals,  that  certain  sanatoria,  which  make  these  measures  a 


Fig.  325. — Interior  View  of  the  Female  Surgical  Ward  of  the  Boucicaut  Hcspital,  at  Paris,  France. 
(Note  the  pleasant  effect  made  on  the  ej^e  by  the  vaulted  ceiling  of  the  room.) 


very  prominent  featm^e  in  their  management  and  in  the  treatment  of  certain 
chi'onic  internal  derangements,  have  obtained  such  a  vogue  among  the  people 
and  such  a  reputation  among  certain  classes  in  the  profession,  as  well  as  among 
large  numbers  of  the  laity,  for  their  ''cures."  Our  medical  schools  must,  in  the 
future,  supply  instruction  in  these  arts,  and  our  hospitals  must  eciuip  them- 
selves with  every  tried  and  proven  therapeutic  device.  Every  modern  hospital, 
therefore,  even  though  of  modest  dimensions,  should  have  its  departments  of 
mechanico-therapy,  electro-therapy,  and  hydro-therapy.  As  provided  for 
at  present,  sometimes  these  departmients  are  given  separate  buildings,  as  in 
the  Mexican  National  Hospital  mentioned  on  page  827;  but  it  seems  to  the 
writer  that  it  would  better  subserve  the  convenience  of  the  service,  especially 
in  such  a  climate  as  we  have  throughout  the  major  part  of  the  United  States, 
if  all  of  these  departments  were  housed  in  a  single  building  easily  accessible 
from  all  the  medical  wards.     This  mechanico-electro-h\-dro-therapeutic  pavilion, 
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as  it  might  be  called,  would  be  the  proper  place  for  the  amphitheatre  in  which 
would  be  delivei'ed  all  those  clinical  lectures  of  the  hospital  curriculum  which 
did  not  necessitate  the  use  of  either  the  sm-gical  or  the  pathological  amphi- 
theatre— such,  for  example,  as  the  lectm-es  on  internal  medicine,  on  nervous 
diseases,  on  diseases  of  children,  etc.  And  in  the  same  amphitheatre  could  be 
demonstrated  to  stutlent  classes  the  use  of  the  various  apparatuses  employed 
in  modern  meehanico-electro-hydro-thera])eutics.  If  it  seemed  necessary, 
the  sjxice  required  for  the  attainment  of  the  latter  object  could  be  obtained 
b}-  the  construction  of  a  small  balcon}-  in  each  of  the  rooms  devoted  to  a  special 
purpose, — a  balcony  such  as  would  hold  a  dozen  or  fifteen  persons, — just  as  is 
now  frecjuently  done  in  many  of  the  operating  rooms  of  private  or  semi-public 
hospitals,  such  as  St.  Mary's,  of  Rochester,  Minnesota,  where  Drs.  V\\  J.  and 
C.  H.  Mayo  hold  their  clinics.     If,  however,  the  floor  space  provided  were  gen- 


FiG.  326. — Plan  of  Main  Floor  of  Operating  Pa\'ilion  of  the  Presbyterian  Hospital,  New  York 
City.      The  theatre  has  a  seating  capacity  of  120  persons. 


erous,  there  would  be  no  ol)jection — in  fact,  there  would  be  a  decided  advantage 
— if  the  students  were  taken  directly  upon  the  floor  and  thus  brought  in  close 
contact  with  the  patients  and  the  therapeutic  apparatus.  The  equipment  in 
ail}'  given  hospital  will,  of  course,  depend  upon  the  judgment  and  desh-es  of  the 
medical  staff;  but,  in  general,  it  may  be  said  that  the  mechanical  outfit  should 
at  least  comprise:  (1)  One  g3^mnasium  equipped  with  its  proper  complement 
of  horses,  rings,  l)ars,  weights,  ladders,  etc.,  and  means  for  the  thorough  employ- 
ment of  that  s}stem  of  exercises  which  is  known  as  the  Manual  Swedish  Move- 
ments or  Medical  Gymnastics.  (2)  Mechanical  ajjparatus  intended  for  the 
application  of  mechanical  j)assive  exercise.  Certain  forms  of  passive  exercise 
may  be  administered  by  machinery  far  more  effectively  than  by  hand.  The 
rapid,  steady,  and  ]irolonged  movements  which  can  be  administered  by  ma- 
chinery cannot,  so  far  as  eflficiency  is  concerned,  be  even  approximated  by 
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the  human  hand.  Certain  kneading  and  percussion  movements  may  also  be 
administered  more  effectively  by  mechanical  means  than  by  the  manual  method. 
Bed  patients  from  the  wards  will  frequently  be  l^rought  to  the  medical  pavilion 
for  this  purpose.  (3)  A  special  form  of  the  application  of  mechanics  to  exercise 
is  found  in  what  are  kno^^■n  as  vibrators.  Special  forms  are  designed  for  use 
for  the  hands  and  arms  and  for  the  feet,  and  there  are  also  vibrating  stools, 
vibrating  tables,  vibrating  chairs,  and  sets  of  vibrating  chairs  in  which  several 
patients  may  be  treated  at  once.  The  hospital  designer  should  ])rovide  space 
and  electric  power  for  these  devices.     (See  Fig.  330.) 

The  department  of  hydro-therapeutics  should  offer  facilities  for  the  use  of 
a  number  of  the  various  forms  of  baths.  In  the  first  i)lace,  there  should  he 
provided  a  swimming  pool.  The  \a\ue  of  this  form  of  exercise  in  water  is 
universally  recognized  and  nowhere  disjxited.  The  tank  should  be  situated 
where  it  may  have  a  solid  foimdation,  i.e.,  on  the  ground  floor  or  in  the  base- 
ment, but  direct  sunlight — through  a  generous  window  space  or  skylights — 


Fig.  327. 


Fig.  328. 


Fig.  327. — Electrical  Instrument.  Room  under  Theatre  Seats  of  Operating  Pavilion  Shown  in  Fig.  326. 
Fig.  328. — Sterilizing  Room  under  Theatre  Seats  of  Operating  Pavilion  Shown  in  Pig.  326. 


should  have  abundant  access  to  all  parts  of  it.  Should  there  bo  plenty  of 
space  for  such  an  arrangement  it  would  be  well  to  have  two  tanks — a  larger  one 
with  the  water  at  a  temperatm^e  of  about  74°  F.,  and  a  smaller  one  with  the 
water  at  a  temperatm-e  of  about  60°  F.  There  should  be  apartments  and 
equipment  for  Turkish  baths  and  Russian  l)aths.  There  should  be  tubs  for 
tub-baths  of  var3ing  temperatm-es,  and  specially  constructed  small  tanks  for 
electro-h3^dric  baths.  Appropriately  shaped  tubs  will  provide  for  Sitz,  half-, 
foot-,  leg-baths,  etc.,  and  cm*tained  closets  should  be  furnished  for  showers, 
douches,  jets  and  sprays,  and  for  vapor  or  steam  baths.  As  necessar}^  adjuncts 
to  the  various  uses  of  water  there  should,  of  course,  be  provided  space  for  the 
accommodation  of  rest  couches  and  massage  tal:)les,  and  for  the  beds,  rolling 
chairs,  etc.,  necessary  for  the  transportation  of  those  jmtients  who  are  unable 
to  walk  from  the  wards  to  the  hydro-therapeutic  dei)artment. 

Electro-therapeutics  will  not  demand  as  much  space  nor  as  elaborate  arrange- 
ments as  do  mechanico-  or  hydro-therapeutics;  still,  as  the  use  of  electricity  is 
in  demand  by  many  departments  of  medicine,  and  as  it  is  frequently  made  use 
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of  in  conjunction  with  the  other  physiological  remedies  (water  and  exercise), 
it  is  well  to  provide  for  a  large  proportion  of  the  hospital  population.  This 
subject  is  so  familiar  that  it  is  unnecessary  to  do  more  than  mention  the  various 
forms  of  electrical  cm'rent  to  be  provided  for — sinusoidal,  galvanic,  faradic, 
static,  and  high-frequency.  A  fairly  large  hall  with  alcoves  suggests  itself  as 
the  best  form  of  room  in  which  an  electrical  department  can  be  accommodated. 
Of  late  years  phototherapy  has  claimed  increasing  attention  and,  for  ol:)vious 
reasons,  naturally  demands  a  place  in  the  electro-therapeutic  department. 
Given  an  exposure  to  the  south,  with  properly  arranged  windows  or  sk}-lights, 
a  room  devoted  to  this  department  would  furnish  solar  light,  whenever  it  was 
available,  and  at  the  same  time  would  have  current  and  place  for  the  use  of 
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Fig.  .329. — Ground  Floor  Plan  of  the  Operating  Pavilion,  Presbyterian  Hospital,  Xew  York  City. 


the  photophore,  the  incandescent  electric-light  bath,  and  the  arc-light  bath, 
various  forms  of  which  seem  to  l;)e  coming  into  quite  extensive  use. 

Medical  Photography. — The  aid  of  the  camera  in  recording  cases  will  l3e 
sought  to  a  greater  or  less  extent  by  every  ser\dce  in  the  hospital,  and  therefore 
there  should  be  established,  in  some  central  location,  a  photographic  department 
equipped  with  the  best  possible  portrait  camera  and  a  number  of  good  portable 
cameras  which  can  be  taken  to  the  wards  when  occasion  requires.  Prol^ably 
the  best  place  for  this  department  (with  its  well-lighted  studio  and  its  dark 
rooms)  would  be  the  building  containing  the  medical  departments.  If  the  size 
of  the  hospital  justified  it,  there  might  be  another  photographic  department 
in  the  surgical  pavilion.  In  any  event,  there  should  be  a  photographic  depart- 
ment in  connection  with  the  pathological  service,  and  it  should  be  reserved  ex- 
clusively for  the  use  of  the  latter.     No  apparatus  from  the  pathological  depart- 
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nient  should  be  allowed  to  enter  any  other  part  of  the  hospital.  The  building 
requirements  of  studios  and  dark  rooms  demand  that  these  departments  be 
well  provided  for  in  the  M-orking  plans  of  the  hospital,  as  attempts  to  utilize, 
for  this  highly  special  pm-pose,  rooms  not  originall}'  designed  therefor,  is  emi- 
nently unsatisfactory  both  as  regards  the  comfort  and  efficiency  of  those  who 
have  to  work  therein  and  as  regards  the  results  achieved.  The  whole  process 
of  photography,  depending  as  it  does  upon  the  abundance  and  the  qualit}-  of 
diffused  da^'light  at  one  stage,  and  its  absolutely  complete  al^sence  at  another, 
renders  it  necessary-  that  the  studios  should  be  assigned  a  situation  where  they 
can  be  gi^-cn  an  extensive  northern  exposure  by  skylight,  while  the  dark  rooms 
must  ])e  pro^•ided  for  in  such  a  way  that  they  can  he  freely  ventilated  during 


Fig.  330. 


-View  of  a  Room  Equipped  with  Mechanical  Apparatus  for  Therapeuti 
(Rudolph  Virchow  Hospital,  Berlin,  Germany.) 


i'iiri 


any  number  of  consecuti'\'e  hours.  All  i)lates  taken  by  the  photographic  de- 
partment sliould  be  the  ])ropert3"  of  the  hospital  and  be  filed  awa}-  carefully  in 
suitable  receptacles.  They  are  as  much  part  of  the  record  of  a  case  as  is  the 
history  written  in  the  wards  intra  vitam  or  the  specimen  taken  for  the  museum 
after  the  patient's  death.  Prints  may  be  given  to  all  those  interested  in  the  case, 
but  the  plate  should  ]3e  carefully  preserved  at  the  hospital  studio.  The  modern 
hospital  bed — known  as  the  "blacksmith  bed"  and  made  in  one  solid  piece 
without  joints — can  be  picked  up  and  clamped  in  a  rolling  carriage,  so  that 
an}^  patient  may  at  any  time  be  transported  to  a  photographic  studio,  an  a,"-ray 
room,  or  any  other  part  of  the  hospital  without  the  bod}^  being  disturbed.  These 
rolling  carriages  or  trucks  are  perhaps  more  frequently  used  in  carrying  patients 
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lYom  the  wards  to  solaria  or  open-air  porches,  in  order  that  they  may  obtain 
the  benefit  of  smiHght  and  fi-esh  air. 

The  Roentgen-Ray  Department. — The  requirements  of  Roentgen-ray  work 
are  of  such  a  unique  character  as  to  demand  a  special  arrangement  and  special 
construction  of  the  quarters  assigned  to  this  department,  not  only  for  efficiency 
in  conducting  it,  but  also  for  the  protection  of  the  operator  against  the  dangers 
of  over-exposure.  The  recent  progress  in  .r-ray  technique  and  the  widening 
of  its  field  of  applicability  render  the  Roentgen  laborator}'  an  indispensable 
adjunct  to  a  modern  hospital.  The  fact  that  the  a:-ray  dej^artment  will  receive 
cases,  not  only  from  the  sm'gical  wards,  but  from  practicall}'  e^Try  ward  in  the 
hospital,  with  the  possible  exception  of  the  obstetrical  wards,  makes  it  essential 
that  the  Roentgen  laboratory  be  centrally  located  and  of  easy  access  to  patients 
in  wheel  chau's  and  on  stretchers.  The  amount  of  .r-ray  work  to  Ije  done  in  a 
general  hos])ital  is  very  large  and  is  constantly  increasing.  Much  work  may 
also  be  referred  fi'om  the  receiving  ward  and  from  the  out-door  department, 
if  there  be  one  attached  to  the  hospital.  The  amount  of  floor  space  should, 
therefore,  be  ample. 

In  accordance  with  the  suggestions  of  Dr.  Sidne}-  Lange,  it  may  be  laid 
down  as  a  general  rule  that  not  fewer  than  from  fom"  to  six  rooms  are  neces- 
sary, namely: — (1)  A  waiting  room  for  patients.  In  this  room  the  patients 
may  be  prepared  for  examination — may  dress  and  undress ;  bandages  and  dress- 
ings may  be  removed  before  the  examination  or  treatment  and  readjusted  after- 
ward; anaesthetics  may  be  given  to  those  patients  who  are  to  have  a  fracture 
set  or  a  foreign  body  removed  under  the  .r-ra}',  or  to  children  to  keep  them 
quiet  dm"ing  the  examination.  (2)  A  du'ector's  or  operator's  room  and  skia- 
graphic  Library.  In  this  room  the  records  may  l^e  kejit,  and  largo  speciall}^  con- 
structed wall  cases  for  the  proper  filing  and  indexing  of  the  .r-ray  plates  should 
find  space  here.  This  room  should  have  a  northern  exposure,  the  window  panes 
being  made  of  gTOund  glass,  to  pro\dde  the  soft,  diffuse  light  necessary  to  the 
display  and  study  of  the  .r-ray  plates.  For  the  protection  of  the  operator,  this 
room  should  1)6  sej^arated  from  the  adjoining  room,  in  which  the  .r-]'ay  apparatus 
is  l(K'ated,  by  a  wall  in  which  sheet  lead  is  incorporated.  A  switch-board 
placed  against  this  wall  will  enable  the  operator  to  control  from  this  room  the 
apparatus  in  the  x-ray  room  proper,  wliile  a  small  window  in  this  wall,  covered 
with  ray-proof  glass  (the  so-called  lead  glass),  will  enable  him  to  watch  the 
x-ray  tube  in  operation,  and  the  patient.  This  arrangement  offers  comijlete 
protection  to  the  operator.  (3)  The  x-ray  room  jjroper  should  be  well-lighted, 
but  capable  of  being  instantly  darkened  for  fluoroscopic  work.  It  must  be 
able  to  accommodate,  in  addition  to  the  rather  bulky  .r-ray  apparatus  and 
patients  on  stretchers,  a  group  of  physicians  or  a  class  of  students  witnessing 
a  demonstration.  It  must  be  so  arranged  as  to  be  converted  on  short  notice 
into  an  operating  room  for  such  minor  surgery  as  demands  the  use  of  the  x-ra}'. 
If  much  therapeutic  work  is  to  be  done,  necessitating  the  use  of  the  .r-ray  for 
several  hours  each  day,  a  separate  room  should  be  proxdded,  preferably  on  the 
oi)posite  side  of  the  operator's  room  and  sei)arated  from  it  by  a  sheet-lead  wall. 
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It  should  contain  a  small  apparatus  (specially  adapted  for  therapy)  which  is 
controlled  by  a  switch-board  placed  in  the  operator's  room.  Treatments  and 
examinations  could  thus  go  on  simultaneously.  (4)  A  i)liotographic  dark  room, 
well  ventilated  from  the  outside  by  curved  air-passages  which  will  admit  air 
but  not  light.  The  room  should  adjoin  the  .r-ray  room  proper,  so  as  to  admit 
of  the  immediate  development  of  the  plates.  It  should  be  of  ample  size  to 
permit  of  the  handling  of  large  plates.  Where  plenty  of  space  is  available, 
the  library  or  collection  of  skiagraphs  may  be  placed  in  a  separate  room.  The 
collection  of  plates  grows  rapidly  and  becomes  very  bulky.  The  practical  value 
of  the  .r-ray  department  depends  in  a  measure  upon  the  size,  nature,  and  proper 
indexing  of  the  collection  of  plates  available  for  comparison  and  study.  If  an 
orthodiagraph,  for  the  measm-ement  of  the  heart  and  the  study  of  the  lungs, 
is  to  be  used,  it  should  be  placed  in  a  permanently  dark  compartment  (with- 
out windows),  partitioned  off  from,  or  adjoining,  the  x-ray  room  proper. 
Two  rooms  would  thus  be  added  to  the  previous  estimate,  making  seven  rooms 
in  all.     (See  also  the  article  on  Radiographic  Work  in  Vol.  I.,  Part  III.) 

Chapel,  Morgue,  and  Pathological  Laboratories. — In  accordance  with  the 
rule  that  the  surroundings  of  the  patients  should  be  made  as  cheerful,  if  not  as 
beautiful,  as  possible,  the  building  containing  the  morgue,  the  pathological 
department  with  its  autopsy  rooms,  and  the  chapel  should  be  so  placed  that 
neither  it  nor  its  approaches  can  be  seen  from  the  windows  of  the  wards.  This 
can  the  more  easily  be  done  because  the  morgue  should  be  in  the  \dcinity  of  the 
refrigerating  plant,  which  will  ])ring  it  in  the  neighborhood  of  the  power  building, 
which  is  always,  if  the  shape  of  the  hospital  lot  allows,  behind  the  ward  buildings 
and  at  the  back  of  the  lot.  Every  hospital,  whether  small  or  large,  should  be 
a  school  of  pathology  to  its  medical  staff  and  their  associates  and  students.  To 
tliis  end  the  greatest  care  should  be  bestowed  upon  the  arrangement  and  equip- 
ment of  the  pathological  department.  In  metropolitan  hospitals  the  morgue, 
the  autopsy  rooms,  the  pathological  laboratories  and  museums,  and  the  chapel 
are  grouped  in  one  ])uilding  which  is  usually  known  as  the  Morgue  and  Chapel, 
or  as  the  Pathological  Buildmg.  (Figs.  331-334.)  In  most  {)rovincial  hospitals 
provision  for  a  museum  and  a  chapel  will  probably  have  to  be  omitted. 
When  brought  from  the  w^ards  of  the  hospital  the  bodies  of  the  dead  should 
be  placed  in  the  sliding  racks  of  the  refrigerator,  which  can  easily  be  regulated 
to  almost  any  desired  degree  of  coldness.  Here  they  can  be  kept  in  a  practically 
perfect  condition  until  such  time  as  they  are  autopsied  or  claimed  b}^  fiiends 
and  delivered  to  an  undertaker  for  Ijmial.  On  account  of  the  character  of  the 
work  conducted  in  the  autopsy  rooms  the  ceilings  of  these  rooms  should  be 
very  high, — at  the  least,  sixteen  feet, — and,  if  necessary,  exhaust  fans  should 
be  provided  near  the  ceiling  to  assist  the  ventilation.  These  rooms  should  be 
abundantl}'  lighted  from  above  by  skylights,  and  most  generous  provision  should 
be  made  for  electric  illummation  for  work  at  night  or  on  dark  winter  days. 
Autopsy  tables  of  slate  or  marble,  preferably  the  latter,  specially  grooved  on 
their  surface  for  the  proper  conduction  of  fluids  to  a  sink,  are  made  by  manufac- 
tiu-ers  of  hospital  equipment.     A^'ater  must  also  be  brought  do\A'n  from  abo^'e 
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for  the  purpose  of  flushing  the  parts  under  examination,  and  these  water  pipes 
may  conveniently  be  combmed  witli  the  electric  light  conduits  in  one  fixture. 
It  goes  without  saying  that  the  walls  and  floors  of  such  rooms  should  be  finished 
in  some  adamantine  material  that  will  not  crack  nor  wear  rough  under  frequent 
flushing  and  scrubbing.  In  all  hospitals  where  a  systematic  school  of  pathology 
is  conducted  for  medical  students,  an  amphitheatre  must  be  provided,  and  the 
pit  of  this  amphitheatre  should  be  constructed  upon  the  model  of  an  autopsy 
room  and  ecjuipped  with  a  suitable  autopsy  table.  It  is  true  that  not  all 
demonstrations  before  the  class  are  actual  autopsies, — possibh',  only  a  small 
percentage  of  lectures  will  be  of  this  character ;  but  the  autopsy  table  will  serve 
etjually  well  for  the  exhil^ition  and  demonstration  of  wet  and  preserved  specimens. 
For  this  reason  the  nuiscum,  with  its  refrigerator  for  fresh  specimens  and  its 
ef}uipnient  for  mounting  and  preserving  Ijoth  wet  and  dry  specimens  of  all 
kinds,  ^-hould  l^e  convenient  to,  and  open  directly  into,  the  amphitheatre. 
The  pathologist's  worldng  laboratories  should  be  in  close  connection  with  the 
autopsy  rooms, — not  necessarily  with  the  museum, — and  should  be  so  disposed 
in  the  building  as  to  command  a  northern  exposure  with  abundance  of 
ligiit.  There  should  also  be  a  photographic  studio  and  dark  room.  It  should 
not  be  forgotten  that  a  large  hospital  accumulates  valuable  pathological 
material  rai.)idly,  that  these  specimens  need  large  and  heav}'  jars  with  an 
al)undance  of  preserving  fluid  for  their  pro[)er  care,  and  that  this  means  a 
generous  allowance  of  space  and  the  need  of  a  corresponding!}'  strong  floor. 
The  architect  should  therefore  be  informed  of  these  requu'oments  beforehand, 
in  order  that  he  may  rightly  apportion  his  space  and  calculate  correctly  the 
necessary  supports.  In  connection  with  the  morgue  there  should  l^e  a  room 
for  undertakers,  where  they  can  eml:)alm  bodies  or  otherwise  prepare  them  for 
burial.  This  undertakers'  room  should  be  a  large  one, — and,  if  the  hospital 
be  one  of  five  hundi'ed  beds  or  more,  it  would  be  wise  to  make  pro\dsion  for  two 
rooms  of  this  character.  The  part  of  this  building  intended  for  the  use  of 
the  public  as  a  chapel,  in  which  funerals  can  be  held,  should  have  a  separate 
entrance  of  its  own  remote  from  the  entrance  to  be  used  by  the  pathologists, 
hospital  sei-\-itors,  and  medical  students.  About  this  part  of  the  building  there 
should  l)e  nothing  to  suggest  the  medical  school  or  the  auto})S3'  room.* 

*  The  chapel  need  not  be  large  (30  feet  by  30  feet  is  sufficient) ,  but  it  should  have  certain 
accessories  to  add  to  the  comfort  of  those  using  it — such,  for  example,  as  a  waiting  room  for  the 
family  of  the  deceased  (with  a  toilet  for  women),  one  for  the  officiating  minister  who  may  have 
to  don  ceremonial  robes,  and  one  for  the  undertaker  and  his  assistants.  From  the  peculiar  re- 
lation which  this  department  of  the  dead  holds  to  the  scientific  work  of  the  hospital  and  to  the 
families  of  the  patients,  it  behooves  the  hospital  designer  to  bestow  especial  care  upon  its  planning 
and  construction.  The  plans  of  the  Chapel,  Morgue,  and  Pathological  Institute  of  thfe  Cincinnati 
General  Hospital  show  a  building  120  feet  long,  with  a  maximum  width  of  62  feet  and  a  minimum 
width  of  54  feet.  At  the  north  end  of  the  basement,  immediately  under  the  chapel,  is  placed  the 
special  and  accessory  heating  apparatus  for  the  building,  this  apparatus  being  necessitated  l\v 
the  imperative  demand  for  increased  ventilation.  The  character  of  the  work  to  be  carried  on 
and  the  certainty  of  a  great  volume  of  evil  odors  attending  this  work  render  it  necessary  that  an 
especially  large  volume  of  properly  heated  air  should  pass  through  the  building  at  all  times,  so  as  to 
keep  the  atmosphere  in  a  proper  condition  for  the  laboratory  workers  and  the  students.  The 
room  containing  this    apparatus    is  twenty-eight  feet  by  thirty-five  feet.     On  each  side  of  it 
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The  Kitchen  and  Service  Building. — Tlie  details  of  the  Kitchen  and 
Sendee  Building  should  receive  the  most  careful  consideration  from  the  hos- 
l)ital  designer,  for  upon  the  more  or  less  successful  solution  of  its  arrangement 
depends  the  more  or  less  successful  prosecution  of  its  daily  task — that  is,  the 
dispensing  abundantly  and  promptly,  and  without  confusion  or  friction,  of 
a  vast  quantity  of  domestic  supplies,  including  properly  cooked  and  heated 
food,  to  the  large  hospital  population,  both  patients  and  attendants,  who  de- 
pend upon  it,  not  only  for  their  dail}^  but  also  for  their  hourly  needs.  These 
problems  have  of  late  years  been  well  worked  out,  especially  in  connection  with 
the  acti\dties  of  hotels  and  hospitals;  and  the  practice  of  domestic  science, 
which  includes  the  study  of  such  engineering  and  architecture  as  applies  to 
buildings  devoted  to  the  art,  has  risen  to  the  dignity  of  a  profession.  (Fig.  335.) 
And  it  is  a  highly  significant  and  important  fact  that  it  has  risen  to  this  dignity 
inasmuch  as  it  affords  some  guarantee  that  henceforth  the  character  and  the 
preparation  of  the  food,  the  methods  of  cleansing,  lighting,  and  ventilating, 
and  the  details  of  the  store-room,  the  kitchen,  and  the  sleeping  room  will  have 
intelligent  and  educated  supervision — something  which  hitherto  they  have  sadly 
lacked.  Unfortunately,  my  relatively  small  allowance  of  space  compels  me  to 
abstain  from  entering  into  the  details  of  this  branch  of  our  subject. 

The  Management  of  Hospitals. — The  schemes  of  management  of  hospitals 
are  many  and  of  a  most  diverse  character.     The  hospitals  of  the  Catholic  Chiu*ch, 

is  a  students'  toilet  room.  On  the  west  side  of  the  building  we  find  a  cold-storage  room  large 
enough  to  contain  thirty  bodies,  and  from  this  room  an  elevator  ascends  to  the  undertaker's 
room  on  the  first  floor  and  the  amphitheatre  on  the  second  floor.  Next  to  the  cold-storage  room  is 
a  room  for  the  coroner's  official  post-mortem  examinations,  when  this  official  wishes  to  make 
an  autopsy  himself  or  delegates  some  physician  other  than  those  attached  to  the  hospital  to  make 
one.  In  this  room  will  be  a  large  tub  where  bodies  can  be  placed  and  thoroughly  cleansed  after 
autopsy.  On  the  east  side  of  the  basement  are  two  store-rooms,  an  incubator  room,  a  sterilizing 
room,  and  a  room  for  the  preparation  of  culture  media.  These  latter  are  generously  supplied 
with  vents,  as  much  of  this  work  gives  rise  to  disagreeable  and  penetrating  odors.  At  the  southern 
end  of  the  building  are  elevators,  toilets,  and  stairways. 

The  chapel,  thirty-five  feet  by  twenty-eight  feet,  occupies  the  major  portion  of  the  eastern 
end  of  the  first  floor.  To  the  south  of  the  chapel  we  find  the  undertaker's  room,  opening  both 
into  the  corridor  and  into  the  chapel, .and  a  large  laboratory,  forty-six  by  twenty  feet.  On 
the  north  side  of  the  corridor,  which  leads  west  from  behind  the  altar  of  the  chapel,  we  find  two 
laboratories,  a  library,  and  a  custodian's  office,  in  which  latter  the  records  of  the  reception  and 
the  disposition  of  the  bodies  are  kept.  The  second-floor  plan  shows,  at  the  eastern  end  above  the 
chapel,  a  laboratory  and  the  amphitheatre  of  the  Pathological  Department,  constructed  and 
arranged  in  such  a  way  that  in  it  post-mortem  examinations  may  be  made  before  the  class. 
The  elevator  from  the  cold-storage  room  opens  into  the  amphitheatre.  The  corridor  beliind 
the  amphitheatre  gives  access  to  a  large  laboratory  (twenty  feet  by  fifty-one  feet)  on  the 
south  side  of  the  building;  and,  on  the  north  side,  to  a  laboratory,  a  secretary's  office, 
the  Pathological  Director's  study  and  his  private  laboratory.  On  both  sides  of  the  amphi- 
theatre are  extra  autopsy  rooms,  carried  up  two  stories  for  the  sake  of  perfect  ventilation.  The 
third-floor  plan  shows  the  upper  part  of  the  amphitheatre  at  the  east  end,  and  three  laboratories 
on  the  south  side.  Three  small  laboratories  and  a  large  laboratory  occupy  the  north  side  of  the 
corridor.  It  is  intended  that  ultimately  the  larger  part  of  the  fourth  floor  shall  be  occupied 
by  a  museum.  The  northern  side  of  this  floor  on  the  western  end  will  be  occupied  by  the  photo- 
graphic department,  with  special  provision  for  microphotography.  On  the  south  side  will  be 
the  Curator's  work  room.  On  the  roof  will  be  covered  pens  and  open  yards  for  animals,  with  all 
the  necessary  accessories  for  properly  taking  care  of  them. 
VOL.  VIII. — 56 
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for  instance,  are  under  the  care  of  the  various  sisterhoods  and  are  governed  by 
the  rules  of  those  orders.  Until  recently  the  entire  personnel  of  these  hospitals, 
except  the  medical  staff  and  the  necessary  mechanics,  was  di'awn  from  the  ranks 
of  the  sisters.  Latterl}^,  in  recognition  of  the  demands  of  modern  medicine  and 
surgery,  training  schools  for  nurses  have  been  established,  and  the  nm'sing  has 


Fig.  331. — Plan  of  Second  Floor  of  the  Pathological  Building,  Cincinnati  General  Hospital. 

been  done  by  the  modern  trained  nurse.  Hospitals  of  the  Protestant  Churches 
and  of  the  various  benevolent  orders  are  usually  governed  by  boards  of  trustees 
who  are  elected  by  the  governing  bodies  of  the  churches  or  orders,  or  l)y  the 
contributors  to  the  support  of  the  hospital.  State  Hos})itals  are  governed 
by  boards  of  trustees  appointed  by  the  governor  of  the  State,  and  Municipal 


Fig.  332. — Plan  of  First  Floor  of  ihc  Patliological  Building,  Cincinnati  General  Hospital. 

Hospitals  are  governed  either  ])y  boards  variously  api)ointed,  or  directly  by 
some  department  of  the  city  government,  such  as  the  Department  of  Charities 
and  Corrections,  when  there  is  one.  The  various  churches  and  charitable  organi- 
zatioiLS  have  probably  adopted  what  is  to  each  of  them  the  best  and  most  con- 
^'cnient  form  of  hospital  management.     Therefore,  the  large  problem  in  which 
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every  one  as  a  citizen  is  vitally  interested,  is :  How  shall  we  manage  our  public 
hospitals,  both  municipal  and  State,  so  as  to  secure  the  greatest  efficiency? 
The  general  answer  is  that  these  institutions  must  be  committed  to  the  care 
of  men  whose  qualities  and  training  are  a  guarantee  that  their  trust  will  be 
discharged  with  an  eye  only  to  the  public  good,  and  whose  tenure  of  ofhce  will 
not  depend  upon  the  uncertainties  of  partisan  politics.  It  is  true  that  the 
American  people  are  slowly  learning  to  allow  common  sense  instead  of  partisan- 
ship to  guide  them  in  their  conduct  of  municipal  and  State  affairs,  and  it  is  also 
true  that  in  one  instance  an  American  municipality  of  the  first  rank  has  elected 
and  again  and  again  re-elected  one  of  the  most  efficient  men  in  the  public  service 
as  head  of  the  city's  charities  and  corrections  notwithstanding  the  fact  that 
his  national  politics  are  opj^osed  to  the  politics  of  a  ver}'  large  majority  of  his 
fellow-citizens.  For  all  this,  however,  it  were  better  to  remove  all  these  positions 
that  guide  the  policies  and  control  the  appointment  of  the  executive  staffs  of 


Fig.  333. — Plan  of  Fourth  Floor  of  the  Pathological  Building,  Cincinnati  General  Hospital. 


these  institutions,  beyond  the  reach  of  party  managers,  so  that  the  patronage 
will  not  tempt  them,  in  times  of  poHtical  stress,  to  subordinate  the  interests 
of  the  sick  and  injured  to  the  possible  advantages  of  themselves  and  their  friends. 
It  is  therefore  better  that  a  hospital  be  governed  by  a  board  appointed  by  some 
responsible  elective  official  such  as  a  governor  or  a  mayor.  The  board  should 
consist  of  not  more  than  seven  members  (five  or  even  three  is  indeed  a  better 
number)  the  terms  of  whose  service  should  be  of  such  length  as  to  secure  the 
retirement  of  one  member  each  year,  with  the  appointment  of  a  new  member 
or  the  reappointment  of  the  old  one.  The  question  of  compensation  is  an  im- 
portant one.  If  salaries  are  paid  they  are  but  small,  as  the  service  does  not 
take  much  of  the  time  of  the  board  of  members ;  but,  if  a  small  salary  is  attached, 
small  politicians  are  likely  to  seek  the  positions  for  the  sake  of  adding  that  much 
to  their  annual  incomes.  Therefore  it  is  better  to  pay  no  salaries  and  to  give 
the  appointments  to  public-spirited  citizens  who  are  willing  to  give  of  their 
time  to  this  worthy  department  of  the  public  service.     At  the  same  time  these' 
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citizens  should  have  an  absolutely  free  rein  in  the  management  of  the  hospital: 
they  should  have  the  appointment  of  all  employes  in  all  departments  and  should 
alone  direct  and  be  responsil)le  for  the  expenditure  of  the  moneys  allowed  them 
from  the  taxes.  They  should  be  chosen  from  among  those  citizens  who  have 
evinced  an  interest  in  the  charities  of  the  city  or  State,  and  they  should  not  be 
asked  to  divide  theu'  authority  and  thereby  weaken  the  efficiency  of  their 
aelministration.  To  the  appointing  power,  of  course,  should  be  reserved  the 
right  of  calling  these  managers  strictly  to  account  for  any  proven  dereliction 
of  duty,  pul^licly  inquired  into  and  established,  and  of  remo\'ing  them  from  office; 
and  also  the  right  of  a})pointing  others  to  take  their  places.  The  superintendent 
appointed  by  this  board  should  be  a  physician.  It  was  very  generally  asserted, 
in  years  gone  by,  that  physicians  were  lacking  in  the  executive  ability  necessary 
to  the  successful  management  of  large  affairs  and  that  a  hospital  could  be  man- 
aged onl}^  b}'  a  lousiness  man.     It  is  only  necessary,  in  order  to  refute  such  a 


Fig.  .3.34. — Plan  of  Basement  of  tlie  Pathological  Building,  Cincinnati  General  Hospital. 


foolish  assertion,  to  call  attention  to  the  fact  that  the  hospitals  of  the  United 
States  Army,  Navy,  and  Marine  Hospital  Service  are,  and  always  have  been, 
under  the  superintendence  of  medical  men,  and  that  their  management  has  been 
uniformly  and  conspicuously  successful.  The  insane  asylums  of  almost  every 
State  in  the  union  are  also  under  the  care  of  physicians,  and,  where  these  latter 
have  not  been  interfered  with  by  incompetent  boards  of  trustees,  their  service 
has  been  eminently  satisfactory.  Of  late  years  the  largest  and  best  hospitals  of 
the  country,  both  those  of  municipal  foundation  and  those  erected  and  main- 
tained by  private  charity,  have  been  under  the  care  of  medical  superintendents,: 
and  it  is  a  most  noteworthy  fact  that,  wherever  this  has  been  done,  there  is^ 
no  further  discussion  as  to  the  relative  merits  of  physicians  and  la)Tiien  as  hos- 
pital superintendents  and  no  suggestion  that  any  of  the  latter  be  chosen  as 
successors  to  any  of  the  former.  In  smaller  communities  where  it  would  be 
difficult  or  impossible,  on  account  of  the  expense,  to  secure  the  services  of  a 
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physician  as  a  superiiiteiident,  it  will  1)C  found  that  there  are,  among  our  trained 
nurses,  many  women  excellently  well  qualified  to  fill  the  combined  positions 
of  superintendent  and  head  nurse.  No  nurse  should  be  chosen  for  such  a  posi- 
tion unless  she  has  already  served  in  some  large  hospital  as  head  nurse  and  in 
that  manner  been  tested  in  the  management  of  subordinates.  The  medical 
knowledge  of  these  women  and  their  intimate  acquaintance  with  the  work- 
ing details  of  large  institutions  make  them  most  competent  and  successful 
managers  of  the  class  of  hospitals  referred  to, — in  several  of  which  they  ha^•e 
for  many  years  filled  these  positions.  In  the  larger  institutions,  where  organiza- 
tion is  most  thorough  and  division  of  labor  necessary,  the  superintendent  will 
ha^  e  as  his  assistants  a  chief  clerk  in  charge  of  accounts,  a  head  nurse  in  charge 
of  the  nursing  department,  a  matron  in  charge  of  the  Idtchen  and  house-cleaning 
departments,  and  an  aj^othecary  in  charge  of  the  drug  department.  These 
officers  should  be  appointed  by  the  l^oard  on  the  reconmiendation  of  the  superin- 
tendent.    If  the  l)oard  should  sec  fit  to  reject  some  of  his  nonnnees  it  should 
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invite  him  to  make  other  recommendations,  as  it  is  most  important  that  the 
superintendent  should  have  subordinates  that  he  can  trust  and  that  the  sub- 
ordinates should  understand  that  tlie}^  have  been  selected  ])y  the  superintendent 
before  appointment  }:)y  the  board  and  not  appointed  by  the  latter  independently 
of  the  judgment  or  wishes  of  the  former.  In  this  way,  too,  the  heads  of  depart- 
ments will  understand  that  they  must  satisfy  the  superintendent  in  the  dis- 
charge of  their  various  duties;  and,  as  the  latter  is  responsible  to  the  board 
for  the  conduct  of  the  institution,  the  satisfaction  of  the  superintendent  is  a 
matter  that  precedes  the  submission  of  any  question  to  the  board.  The  heads 
of  the  various  departments  make  daily  reports  of  the  conduct  and  of  the  needs 
of  their  departments  to  the  superintendent,  and  in  this  way  he  is  kept  in  constant 
touch  with  the  details  of  management.  The  superintendent  is  theoretically 
the  officer  who  admits  and  dismisses  all  patients  in  the  hospital,  and  this  ]^o\\er 
should  never  be  taken  away  from  him;  otherwise  the  maintenance  of  discipline 
among  the  patients  is  impossible.  The  actual  routine  work  of  the  examination 
and  admission  of  patients  is,  in  the  larger  hospitals,  delegated  to  an  admitting 
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plu'sician,  and  the  dismissal  of  patients — except  for  infraction  of  the  rules, 
when  the  superintendent  exercises  his  full  authority— is  done  by  the  superin- 
tendent on  the  recommendation  of  the  medical  staff;  the  latter  stating  that  the 
patient  is  well,  has  recovered  sufficiently  to  be  sent  to  his  home,  or,  being  incur- 
able, is  incapable  of  further  improvement  under  hospital  treatment  and  should 
be  removed  to  an  infirmary  or  home  for  inciu-ables.  The  matter  of  an  appoint- 
ment of  an  admitting  physician  for  the  larger  hospitals  should  receive  more 
consideration  than  is  usually  given  to  it.  It  has  been  the  almost  universal 
custom  to  choose  for  this  position  an  interne  on  service  in  the  house  or  one  whose 
service  has  just  expired.  The  service,  however,  should  be  a  permanent  one 
and  should  be  given  to  a  man  who  has  had  experience  in  general  medicine  and 
surgery  and  who  is  tactful  and  resourceful.  The  admitting  physician  is  the 
one  hospital  medical  officer  \a  ho  is  called  upon  to  meet  great  emergencies.  He 
must  treat  acute  poisoning  cases,  sunstroke  cases  and  labor  cases,  and  must 
sometimes  rapidl}-  dispose  of  great  numbers  of  those  injured  in  some  great 
calamit}''  such  as  a  fire  or  a  collision.  It  must  also  be  remembered  that  a  con- 
siderable number  of  men  and  women  who  are  taken  to  metropolitan  hospitals 
suffering  with  wounds,  fractures,  or  dislocations,  insist  upon  going  to  their  homes 
after  having  their  injuries  attended  to  in  the  receiving  ward,  and  it  is  impera- 
tively necessary  that  these  citizens  should  be  given  the  services  of  a  skilled  and 
experienced  man  whose  qualifications  shall  command  the  respect  of  the  public 
and  the  press  and  whose  advice  will  carry  weight  with  the  patient  and  his  friends. 
A  hospital  in  which  only  2,500  new  cases  or  less  per  annum  are  examined  in 
the  receiving  ward,  will  need  only  one  receiving  physician;  but,  where  the  new 
cases  exceed  that  number,  two  men  are  needed  pro}3erly  to  attend  to  this  work, 
as  the  night  w'ork  entailed  b}'  the  increased  number  of  cases  will  be  more  than 
one  man  can  attend  to  and  remain  in  the  projier  i)hysical  condition  intelligently 
to  meet  the  emergencies  that  are  constantly  arising  both  day  and  night.  The 
division  of  time  could  be  made  into  tliree  eight-hour  periods  per  day,  or  into  two 
periods  of  twelve  hours  each;  the  night  and  day  work  alternating  between  the 
two  physicians  by  months.  These  men  should  l)e  well  paid.  In  fact,  the  pay 
should  be  sufficient  to  attract  men  of  superior  professional  qualifications,  so 
that  presently  this  responsible  ])osition  shall  appeal  as  a  career  to  interested 
and  properly  eciui})ped  men,  and  the  professional  receivhig  phj^sician  or  resi- 
dent physician  of  a  hospital  would  emerge  on  a  plane  with  the  new  professions 
of  hospital  superintendent  and  professional  ana-sthetists — two  careers  that 
are  abundantly  justifying  their  existence  before  a  world  that  is  constantly  de- 
manding specialization  and  greater  (efficiency. 

The  Organization  of  the  Medical  and  Surgical  Staff. — New  hospitals  are 
being  organized  every  day  and  old  institutions  frequently  change  their  methods 
and  form  of  government.  The  division  of  privileges  and  duties  among  the 
consulting  and  visiting  surgical  and  medical  staff  and  the  assignment  of  servdces 
and  responsibilities  among  the  house  staff  are  frequently  matters  of  extended 
discussion,  developing  radically  divergent  views  and  leading  to  more  or  less 
unsatisfactory  experimentation.     A  certain  general  uniformity  prevails  in  these 
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matters  in  the  various  hospitals  of  the  United  States,  modified  here  and  there 
by  local  custom  and  tradition.  As  it  is  well,  however,  to  have,  for  our  guidance, 
some  standard  that  has  been  approved  by  long  use  in  an  intelligent  community, 
I  will  give  here  a  few  abstracts  from  some  of  the  more  important  regulations 
governing  the  organization  of  one  of  our  oldest  hospitals,  and  will  add  such 
comments  as  the  various  subjects  seem  to  demand. 

Superintendent. — "The  trustees  shall  annually  .  .  .  elect  by  ballot  a  super- 
intendent, who  shall  also  be  the  resident  physician  and  whose  term  of 
office  .  .  .  shall  continue  one  year,  and  until  his  successor  shall  be  elected." 
(By-Laws  of  the  Cincinnati  General  Hospital.)  In  metropolitan  hospitals  the 
superintendent  delegates  his  duties  as  resident  physician  to  a  salaried  medical 
officer  chosen  for  that  purpose,  who,  indeed,  frequently  bears  the  title  of  Resident 
physician,  and  this  officer  performs,  in  the  name  and  by  the  authority  of  the 
superintendent,  all  the  medical  and  surgical  duties  assigned  to  the  latter  officer. 
This  arrangement  relie\-es  the  superintendent  of  the  routine  medical  and  sur- 
gical work  which  would  devolve  upon  him  as  resident  physician,  while  it  secures 
to  him  authority  and  control  over  every  department  of  the  hospital.  This 
is  the  reason  why,  in  large  municipal  hospitals,  at  any  rate,  the  superintendent 
should  be  a  well-qualified  medical  man.  The  titles  and  numbers  of  the  visiting 
medical  and  surgical  staff  should  depend  upon  the  size  of  the  hospital  and  the 
various  services  that  it  is  divided  into. 

The  Staff  of  Visiting  Physicians  and  Surgeons. — In  the  majority  of  hospitals 
in  this  country  the  members  of  the  visiting  staff  receive  their  appointment  from 
the  trustees  or  governors  of  the  institution,  theii'  nomination,  in  most  instances, 
emanating  from  those  who  are  already  members  of  the  staff.  The  number 
of  those  constituting  either  the  medical  or  the  sm-gical  staff  varies,  as  a  matter 
of  course,  a  good  deal  in  the  different  hospitals.  In  one  case,  for  example,  there 
will  be  a  single  surgeon  at  the  head  of  the  surgical  department  of  the  hospital, 
and  under  liim  there  will  be  several  assistant  surgeons,  the  number  varying 
according  to  the  average  number  of  patients  requiring  surgical  treatment. 
This,  I  believe,  is  the  plan  adopted  at  many  of  the  hospitals  in  Germany.  In 
another  institution,  the  service  will  be  divided  among  as  many  as  six  surgeons, 
all  of  them  of  equal  rank  and  authority,'  and  each  one  of  them  serving  for  from 
two  to  six  months  continuously  according  to  the  manner  in  which  the  service 
is  subdivided.  Twenty-five  or  tlih-ty  years  ago  this  was  the  almost  universal 
custom  among  the  large  metropolitan  hospitals  in  the  LTnited  States.  At  the 
present  time  the  tendency  is  so  to  organize  the  service  of  the  attending  medical 
men,  both  physicians  and  sm^geons,  as  to  render  this  service  as  attractive  and 
as  instructive  as  possible  to  those  in  charge. 

Formerly,  it  was  a  very  common  practice  for  the  attending  physicians  and 
surgeons  to  draw  lots  for  the  purpose  of  determining  the  particular  periods  of 
the  year  during  which  each  one  should  be  on  regular  duty;  and  doubtless  this 
or  some  similar  method  is  adopted  at  the  present  time  in  all  hospitals  in  which 
the  attending  staff  consists  of  four  or  more  members.  In  those  hospitals  in 
which  the  work  is  so  organized  that  the  attending  surgeons  or  physicians  have 
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a  continuous  service,  it  is  provided  that  one  of  the  assistant  surgeons  shall 
take  the  place  of  the  chief  diuing  periods  of  illness,  Vacation,  etc. 

The  remarks  of  Dr.  A.  J.  Ochsner,  of  Chicago,  in  relation  to  this  matter  of 
the  visiting  staff  of  a  hospital  are  so  instructive  and  of  such  a  practical  nature 
that  I  shall  make  no  apology  for  quoting  them  here  somewhat  f ulh^ : — * 

"The  visiting  staff  of  a  hospital  containing  not  more  than  four  hundred 
sm'gical  beds  should  never  consist  of  more  than  four  attending  or  \'isiting  sur- 
geons, in  order  that  the  patients  may  be  du-ectly  under  the  care  of  men  who  have 
a  sufficient  amount  of  work  in  the  institution  to  make  it  worth  while  to  take  a 
desu'able  amount  of  responsibility.  If  each  sm'geon's  division  contains  more 
than  thu'ty  beds,  it  is  well  to  conduct  it  as  a  separate  unit  with  a  separate 
assistant  visiting  surgeon  and  a  separate  resident  surgeon  for  each  unit,  because 
this  number  of  patients  is  sufficient  to  keep  one  resident  surgeon  reasonably 
engaged,  and  because,  by  making  a  separate  department,  thei'e  is  a  possibility 
of  thorough  systematizing.  .  .  .  The  service  of  members  of  the  visiting 
staff  should  be  continuous,  in  order  that  a  uniform  system  may  be  developed. 
Dm"ing  the  vacations  of  the  visiting  sm'geon,  the  assistant  visiting  sm'geon  will 
naturally  continue  the  system  of  his  chief,  so  that  there  will  be  no  interrup- 
tion in  the  development. 

"In  each  department  the  responsibility  should  rest  on  the  visiting  surgeon, 
who  should  personally  visit  every  patient  tlii'ee  times  each  week  at  least,  and 
should  invariably  examme  every  patient  within  forty-eight  hoiu-s  after  admission, 
and  as  much  earlier  as  possible.  Either  he  or  the  assistant  visiting  surgeon 
should  personally  examine  every  patient  who  enters  the  hospital  seriously  ill 
at  once  upon  admission  and  before  an  operation  is  performed  or  active  treatment 
is  begun.  In  case  neither  of  these  surgeons  is  obtainable,  then  a  visiting  sur- 
geon from  another  department  should  be  called,  who  should  take  charge  of  the 
case  temporarily  in  case  an  innnediate  operation  must  not  be  performed.  In 
case  an  immediate  operation  is  indicated  by  the  existing  condition,  then  the 
patient  should  remain  permanently  under  the  care  of  the  sm-geon  performing 
the  operation,  in  order  to  make  the  after-treatment  accord  with  the  conditions 
required,  as  indicated  by  the  conditions  found  and  corrected  at  the  time  of  the 
operation.  ...  In  order  that  the  duty  of  visiting  the  serious  cases  person- 
ally may  not  become  too  bm'densome  to  the  members  of  the  visiting  staff,  the 
following  system  has  been  employed  with  great  benefit.  If  there  are  four  \dsiting 
surgeons,  one  treats  all  cases  that  come  to  the  hospital  directly, — i.e.,  without 
being  referred  to  the  service  of  any  particular  surgeon, — which  are  admitted 
from  the  first  to  the  seventh  of  each  month  inclusively.  The  second  surgeon 
treats  all  that  are  admitted  from  the  eighth  to  the  fifteenth  inclusive.  The 
third  treats  those  which  are  admitted  from  the  sixteenth  to  the  twenty-second 
inclusive,  and  the  fourth  surgeon  those  admitted  from  ihe  twenty-third  to  the 
end  of  the  month.  .  .  .  Each  surgeon  can  then  be  prepared  to  respond 
to  emergency  calls  during  his  active  period.     He  can  arrange  his  other  work 

*"The  Surgical  Organization  of  a  Hospital,"  by  A.  J.  Ochsner,  in  Keen's  "System  of 
Surgery,"  Philadelphia,  1909. 
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accordingly.  During  the  time  he  is  not  on  active  duty  he  can  complete  the 
treatment  of  the  cases  admitted  dm'ing  his  active  period.  He  can  operate  on 
the  cases  referred  to  him  personally  and  on  those  sent  to  the  hospital  by  him- 
self. This  plan  greatly  reduces  the  wear  and  tear,  and  still  the  service  remains 
continuous  and  enables  the  surgeon  to  establish  a  reasonable  system,  and  at  the 
same  time  the  patients  can  be  certain  of  competent  care." 

Farther  on,  in  the  same  article,  Dr.  Ochsner  states  that  the  following  scheme 
represents  what  he  considers  to  be  an  ideal  organization  of  the  surgical  staff 
of  a  hospital: — 

1.  "Visiting  surgeon — in  control  of  the  entii^e  department;  continuous 
service;  period  of  service  not  to  exceed  twenty-five  years. 

2.  "Assistant  visiting  surgeon — in  control  of  entire  department  during  vaca- 
tion of  visiting  surgeon.  First  assistant  in  all  important  operations.  In 
charge  of  night  work  and  emergency  cases  when  the  visiting  surgeon  is  not 
available.  Continuous  service.  Period  of  service  not  less  than  five  nor  more 
than  ten  years.  Appointed  by  visiting  surgeon.  Must  have  served  as  externe 
and  as  resident  siu'geon. 

3.  "Resident  surgeon — one  for  every  thirty  patients;  serves  as  second 
assistant  for  a  period  not  less  than  one  and  one-half  nor  more  than  tliree  years. 

4.  "Externes — each  resident  surgeon  should  have  one  or  two  assistants, 
serving  for  a  period  of  three,  four,  or  six  months.  These  young  men  should  be 
recent  graduates  or  senior  students  in  some  recognized  medical  school.  They 
should  serve  as  clinical  assistants  to  the  resident  surgeons,  without  responsi- 
bility. They  should  not  be  permitted  to  administer  any  treatment  independ- 
ently. ...  If  there  is  an  out-patient  department,  this  may  be  placed  under 
the  care  of  the  assistant  visiting  surgeon,  who  may  choose  his  assistants  from 
the  resident  and  externe  staff.  This  makes  the  out-patient  department  per- 
manently subordinate  to  the  hospital  proper." 

The  Nursing  Department. — The  number  of  nurses  necessary  for  the  proper 
equipment  of  a  large  municipal  general  hospital  is  variously  stated  by  various 
authors.  Some  fix  the  number  as  high  as  one  nurse  to  three  patients,  but  the 
proportion  generally  accepted  as  sufficient  by  most  of  the  large  American 
hospitals  to-day  is  one  nurse  to  five  patients;  the  actual  distribution  of  the 
nurses  in  the  hospital  varying  from  a  very  small  allotment,  in  the  case  of  such 
departments  as  the  obstetrical  service,  to  a  very  large  allotment  in  the  medical 
service.  In  considering  the  nursing  force  and  its  distribution  throughout  the 
hospital,  and  estimating  the  requirements  present  and  future  of  the  nurses' 
home,  we  must  bear  in  mind  the  dual  character  of  the  hospital  nurse — as  nurse 
and  as  student — and  the  peculiar  division  and  subdivision  of  the  nursing  force 
as  a  working  organism.  In  the  one  case  the  nurse  as  a  student  must  be  assigned 
successively  to  all  or  almost  all  the  regular  services  in  the  hospital,  and,  while 
in  those  services,  she  must  acquire  certain  experiences  by  having  charge  of  cer- 
tain definite  kinds  of  work.  For  instance,  in  the  medical  service  the  pupil 
will  be  giving  plunge  or  sponge  baths  this  week,  will  be  superintending  the  prep- 
aration and  distribution  of  food  next  week,  and  will  be  preparing  and  admin- 
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istering  medicines  the  week  after,  and  so  on.  On  the  other  hand,  it  is  evident 
that,  from  an  educational  standpoint,  the  pupil  must  not  be  advanced  too  rapidly, 
lest  she  miss  the  substantial  groundwork  of  her  profession,  and  lest  a  responsi- 
bility beyond  her  educational  qualifications  be  tlirust  upon  her,  to  the  possible 


Fig.   336. — Plan  of  Ba.sement  of  the  Nurses'  Home,  Cincinnati  General  Hospital. 

injury  of  a  patient.  In  the  second  place,  the  nurses  are  subject,  as  before  stated, 
to  various  divisions  and  subdi\dsions.  Primarily,  there  is  the  division  into  the 
day  and  night  force ;  secondarily,  there  is  the  di\dsion  of  these  two  forces  among 
the  various  hospital  services  in  the  proper  proportion;  and,  thirdly,  there  is 


Fig.  337. — Plan  of  tlie  First   Floor  of  the  Nurses'  Home,  Cincinnati  General  Hospital. 

the  frequent  necessity  of  a.ssigning  to  serious  cases,  in  almost  everj^  service  of 
the  hospital,  special  nurses  who  are  to  devote  their  attention  exclusively  to  one 
particular  case.  As  these  latter  considerations  have  to  be  governed  to  a  very 
great  extent  by  the  former,  it  will  be  seen  that  the  management  of  the  nursing 
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force  in  every  large  hospital  calls  forth  the  best  executive  ability  and  resource- 
fulness of  the  superintendent  of  the  training  school  for  nurses. 

The  work  of  niu-sing  being  a  severe  strain  both  on  mind  and  body,  the  nurses' 
home  should  have  a  comfortable  interior  and  pleasant  siu-roundings.  It  should, 
if  possible,  be  cut  off  from  the  rest  of  the  hospital  buildings  by  trees  and  shi'ul)- 
bery,  and  should  be  fm-nished  within  with  possibilities  both  for  recreation  and 
for  exercise.  The  physical  and  mental  excellence  of  the  nursing  staff  is  one  of 
the  best  possible  assets  of  a  hospital,  and  nothing  should  be  neglected  that  tends 
to  conserve  these  valuable  qualities.  If  the  nurses  are  afforded  abundant  oppor- 
tunities of  enjoying  themselves  in  their  own  home,  they  will  not  be  so  strongly 
tempted  to  seek  that  enjoyment  outside. 

Another  even  more  important  matter  is  the  food  supply.  While  many 
institutions  have  an  evil  reputation  in  this  respect,  it  is  highly  probable   that 


Fig.  .338. — School  for  Female  Nurses  at  Paris,  France ;  under  the  Management  of  the  "A.ssistance 

Publique." 


the  fault  Ties  more  in  the  manner  in  which  the  food  is  cooked  and  served  than 
in  the  food  supply  itself.  A  great  variety  of  good  and  nutritious  food  is  procur- 
able in  all  markets  at  reasonable  prices,  and  a  good  cook  can  make  the  simplest 
fare  appetizing.  It  will  certainly  pay  any  hospital  management,  therefore,  to 
engage  thoroughly  competent  cooks  at  liberal  wages  and  thereby  secm-e  the 
contentment  of  its  working  force  while  maintaining  their  digestions  and  their 
vigor  unimpaired.  It  is  usual  in  most  hospitals  for  the  superintendent  of  the 
training  school  to  take  her  meals  with  the  other  heads  of  departments  in  an 
"officers'  dining  room."  When  we  consider,  however,  that  it  is  her  duty  to 
train  nurses,  not  only  for  the  technical  duties  of  theii-  profession  but  in  all  the 
amenities  and  ciualifications  that  go  to  the  making  of  a  good  nurse,  not  only  in 
a  hospital  but  in  the  homes  of  a  refined  and  educated  class  of  the  population,  it 
is  to  be  seen  that  it  is  her  duty  to  preside  at  the  meals  of  her  nurses  and  to  in- 
culate  manners  and  lead  in  topics  of  conversation  that  will  give  to  her  graduates 
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the  refinement  that  should  be  the  possession  of  ever}'  member  of  this  dehcate 
and  pecuHar  vocation.  Such  a  motherl}-  famjharity  will  make  it  the  more 
easy  to  establish  and  maintain  the  honor  system,  both  in  conduct  and  in  school 
work,  which  should  prevail  in  every  training  school. 

The  plans  of  the  Nurses'  Home  of  the  Cincinnati  General  Hospital  were 
submitted  to  superintendents  of  training  schools  and  to  others  familiar  with 
institutional  work  in  many  hospitals,  before  the  work  of  construction  was  begun 
and  it  is  believed  that  they  represent  the  highest  standards  of  this  character  of 
building.  These  plans  (Figs.  336  and  337)  show  a  building  one  hundred  and 
sixt3^-five  feet  long,  fifty-eight  feet  deep  tlirough  the  centre,  and  seventy-six 
feet  deep  tln-ough  each  wing.  On  the  basement  floor  provision  is  made,  in  the 
west  centre  of  the  building,  for  a  gymnasium  seventy  feet  long  and  thirty-one 
feet  wide.     This  is  lighted  bv  four  single  windows  and  three  double  windows 


Fig.  339. — One-story  Structures  for  the  Isolation  of  small  Groups  of  Miscellaneous  Contagious 
Diseases  and  Mixed  Infection  that  cannot  be  placed  in  the  General  Wards;  Philadelpliia  Hospital 
for  C  ontagious  Diseases.     (By  courtesy  of  the  hospital  autnorities.) 


ill  the  western  wall.  On  the  north  the  gymnasium  opens  into  a  toilet  room 
containing  the  usual  shower  baths.  In  the  northwest  corner  is  a  room  to  be 
fitted  up  as  a  private  launcb^y  for  the  nurses,  where  they  may  themselves  wash 
and  iron  such  articles  as  they  are  unwilling,  for  any  reason,  to  send  to  the  general 
hospital  laundry.  The  rest  of  the  abundant  space  on  this  floor  is  to  be  utilized  as 
trunk  rooms,  stoi^e  rooms,  etc.  The  first-floor  plan  shows  the  main  entrance  to 
the  building  through  a  porch  and  vestibule  opening  into  the  main  reception  hall. 
This  is  a  large  handsome  space  shaped  like  an  inverted  T  or  Greek  cross,  the 
horizontal  arm  of  the  cross  measuring  seventy  feet  and  the  vertical  arm  fifty- 
three  feet.  On  the  east  wall  of  this  hall  are  placed,  on  each  side  of  the  main 
entrance,  three  alcoves,  each  seven  feet  deep  by  nine  feet  wide,  and  on  the 
west  wall  there  are  three  more  alcoves  of  a  similar  shape  and  of  similar  measure- 
ments. In  these  alcoves  the  nurses  may  entertain  their  visitors  with  a  reason- 
able degree  of  privacy, — a  fact  which  will  add  very  much  to  the  home-like  features 
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of  the  place.  The  northwest  corner  room  (40  ft.  x  17  ft.)  of  this  fioor  is  the 
library,  and  the  northeast  corner  room  (44  ft.  x  29  ft.)  is  a  lecture  room,  where 
the  pupil  nurses  will  receive  their  in- 
struction from  the  Superintendent  of 
the  Training  School  and  from  the  mem- 
bers of  the  hospital  staff. 

Some  idea  of  the  importance  attached 
abroad  to  the  practice  of  giving  nurses 
such  a  systematic  course  of  training 
that  they  shall  be  thoroughly  well  fitted 
to  take  care  of  the  sick  in  the  commu- 
nity at  large  may  be  formed  from  the 
accompanying  illustration  (Fig.  338), 
which  is  copied  from  a  photograph  of 
the  School  for  Female  Nurses  at  Paris, 
France. 

Special  Hospitals. — As  general  medi- 
cine and  siirgery  have  become  special- 
ized there  has  arisen  a  demand  for 
special  hospitals,  and  therefore  we  find 
to-day  an  ever-increasing  number  of 
hospitals  devoted  to  special  depart- 
ments of  medicine  and  surgery.  As 
might  be  expected  in  populous,  w^ealthy, 
and  highly  civilized  communities,  these 
varieties  of  hospitals  represent  all  the 
specialties  in  medical  and  sui'gical  prac- 
tice, and  we  find 
in  a  single  city, 

in  addition  to  the  great  national  or  municipal  general 
hospital,  ophthalmic  hospitals,  hospitals  for  women  and 
children,  surgical  hospitals,  hospitals  for  diseases  of  the 
chest,  lying-in  hospitals,  orthopedic  hospitals,  hospitals 
for  contagious  diseases,  hospitals  for  nervous  and  mental 
diseases,  hospitals  for  diseases  of  the  nose,  throat,  and 
ear,  and  emergency  hospitals  for  the  pi'ompt  care  of 
acute  disease  or  accident  in  the  congested  centres  of 
industrial  activity.  In  addition  to  these  are  the  great 
institutions  for  those  unfortunate  conditions  which  are 
regarded  as  essentially  chi'onic  and  in  a  great  majority 
of  cases  incurable.  It  is  easy  to  see  that  almost  all  of 
these  varieties  of  hospitals  present  special  problems  of 
then-  own  in  the  matters  of  location,  construction,  and 
management.  The  ophthalmic  hospital,  for  instance,  having  of  necessity  a 
large  out-patient  department,  should  have  a  location  central  to  the  residence 


Fig.  340.— Floor  Plan    of    One    of    the    Small 
Isolation  Hospitals  Shown  in  Fig.  339. 


Fig.  341.— Ground  Plan 
of  Observation  Pavilion  in 
Vienna — a  small  hospital 
for  the  care  of  cases  in  which 
more  time  must  elapse  be- 
fore the  diagnosis  of  an  in- 
fective disease  may  safely 
be  excluded.  A,  A,  En- 
trances; B,  B,  rooms  for 
the  nurses;  C,  C,  rooms 
for  patients;  D,  D,  tea- 
kitchen;  E,  E,  bathrooms. 
(From  "Das  Wiener  Ver- 
sorgungsheim.") 
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district  that  it  serves  and  easily  accessible  from  the  homes  of  its  prospective 
patients. 

Hospitals  for  Contagious  Diseases. — ^Hospitals  designated  by  this  title  are 
those  which  are  planned  for  and  used  for  the  reception  of  cases  of  the  ordinary 
contagious  diseases  of  children,  viz.,  diphtheria,  measles,  and  scarlet  fever.  Hos- 
pitals for  the  other  contagious  diseases  such  as  consumption  and  smallpox  are 
always  set  off  by  themselves  in  selected  locations  and  are  not  grouped  with  nor 
classed  with  the  others.  One  of  the  best-known  hospitals  for  contagious  dis- 
eases in  the  United  States  is  the  Chester  Park  Hospital  of  Boston.  It  is  the 
contagious-diseases  department  of  the  Boston  City  Hospital,  and  was  designed 
by  the  Architect  Wheelwright  and  Dr.  Rowe,  the  Superintendent  of  the  Hos- 
pital. 

If  the  plans  of  any  of  the  older  hospitals  for  contagious  diseases  are  com- 
pared with  those  of  quite  recent  date, — as,  for  example,  those  of  the  Phila- 
delphia Hospital  for  Contagious  Diseases,  which  was  completed  in  1909  (Figs. 
339  and  340),  and  that  of  an  observation  pavilion  in  Vienna  (Fig.  341), — 
one  will  scarcely  fail  to  observe  an  evolution  from  the  complexity  of  a  decade 
and  a  half  ago  to  the  greater  simplicity  of  these  recent  buildings.  This  greater 
simplicity  has  been  found  perfectly  compatible  with  the  proper  management 
of  the  cases  and  the  arrest  of  the  spread  of  contagion,  and,  of  course,  it  makes 
at  the  same  time  for  greater  efficiency  by  reducing  the  amount  of  detail  work 
required  from  the  physicians  and  nurses. 


MILITARY  SURGERY. 

By  Major  CHARLES  LYNCH,  Medical  Corps,  U.  S.  Army. 


The  special  lesions  which  military  surgeons  encounter  particularly  from 
the  nature  of  their  calling  are  ably  discussed  ehewhere  in  these  volumes.  The 
present  article  will  be  devoted,  therefore,  to  questions  of  organization  and 
administration  affecting  the  medical  department  of  the  army  which  physicians 
in  the  service  are  called  upon  to  solve,  but  which  should  be  of  interest  to  all 
medical  men  as  patriotic  citizens  with  special  knowledge  of  the  requirements  of 
medicine  and  surgery. 

Military  sanitation  has  loomed  so  large,  from  the  recent  experiences  of  armies 
at  war,  that  the  suggestion  has  been  made  that  medical  officers  should  be  styled 
military  sanitarians  rather  than  military  surgeons.  Both  terms  are  misleading, 
however.  The  military  medical  officer,  as  a  matter  of  fact,  is  neither  exclusively 
a  surgeon  nor  a  sanitarian.  An  efficient  army  is  one  which  preserves  its  own 
strength  at  the  maximum  while  at  the  same  time  it  is  prepared  to  inflict  the 
maximum  injury  on  the  enemy.  The  medical  department  should  participate 
in  the  attainment  of  both  these  objects;  that  is  to  say,  the  medical  department 
should  be  such  as  will  most  promote  the  efficiency  of  the  army  of  which  it  forms 
a  {)art.  In  order  that  it  may  accomplish  this,  it  is  e\'ident  that  the  professional 
talent  available  must  be  so  organized  and  administered  that  maximum 
results  shall  be  attained.  Ability  to  do  this  constitutes  the  specialty  of  the 
mihtary  medical  officer.  Nor  can  this  be  effected  solely  by  good  sanitation. 
The  latter,  it  is  true,  will  result  in  many  men  being  found  on  the  firing  line  instead 
of  in  hospitals  at  the  rear.  But  good  surgery  is  potent  in  effecting  the  same 
result.  By  good  sm'gery,  in  this  connection,  good  surgical  technique  is  not 
meant ;  perhaps  it  may  be  best  described  as  surgery  appropriate  to  the  time  and 
place. 

Appropriate  surgery  in  war  means,  first,  such  surgical  assistance  at  all  points 
as  is  most  effective  from  the  patriotic  standpoint, — that  is,  which  will  add  most 
to  the  efficiency  of  the  army;  and,  secondly,  that  which  is  best  for  the  individual. 
Not  infrequently  in  war  the  interests  of  the  individual  must  be  sacrificed  to 
tliose  of  the  nation.  Good  surgical  assistance  in  war  strengthens  the  army  at 
the  front  by  increasing  the  morale  of  troops,  which  is  always  impaired  if  the 
needs  of  the  wounded  are  not  given  prompt  attention.  In  furtherance  of  the 
same  object  the  wounded  must  be  promptly  removed  from  the  vicinity  of  their 
comrades.  At  the  same  time,  no  wounded  should  be  permitted  to  go  further 
to  the  rear  than  their  condition  demands,  and  this  devolves  on  the  medi- 
cal  department,  as  does  also  fitting  the  wounded  for  prompt  return  to  the 
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ranks  through  efficient  surgical  treatment.  Humanity  also  demands  that, 
as  soon  as  the  opportunity  offers  on  the  way  from  front  to  rear,  but  especially 
at  the  rear  where  it  can  be  made  of  most  use,  there  shall  be  available  to  tlie 
individual  soldier  the  finest  sm'gical  skill  in  the  nation,  with  the  best  facilities 
for  exercising  it. 

In  this  discussion  it  is  not  possible  to  describe  surgical  organization  and 
administration  exclusively.  The  organization  of  the  medical  department  of 
an  army  does  not  permit  this.  It  will,  therefore,  be  necessary  to  discuss  the 
organization  and  administration  of  the  army  medical  department  as  a  whole, 
and  only  occasionally  to  give  consideration  to  questions  of  a  purely  surgical 
nature.  The  general  principles  governing  the  operations  of  the  medical  depart- 
ment must,  of  course,  be  the  same  in  all  armies,  but  as  this  article  is  intended 
mainly  for  American  readers  it  is  thought  best  to  discuss  these  principles  in 
connection  with  the  United  States  Army.  This  will,  therefore,  now  be  done 
without  further  preamble,  beginning  with  a  study  of  the  general  organization 
of  that  Army. 

General  Organization. 

1.  The  organized  land  forces  of  the  United  States  consist  of  the  Regular  Army 
and  of  the  organized  militia  when  called  into  the  military  (land)  service  of  the 
United  States. 

2.  In  peace  the  Army  of  the  United  States  consists,  ordinarily,  of  the  Regular 
Army;  but  whenever  the  United  States  is  invaded  or  in  danger  of  invasion  from 
any  foreign  nation,  or  of  rebellion  against  the  authority  of  the  Government  of 
the  United  States,  or  the  President  is  unable  with  the  regular  forces  at  his  com- 
mand to  execute  the  laws  of  the  Union,  he  may  call  into  the  military  service  of 
the  United  States  all  or  any  part  of  the  militia  organized  as  a  land  force. 

In  war,  or  when  war  is  imminent,  the  Army  of  the  United  States,  after  the 
organized  militia  has  been  called  into  service,  may  be  further  augmented  by  the 
employment  of  volunteers. 

3.  The  Regular  Army  of  the  United  States  consists  of  general  officers,  the 
General  Staff  Corps,  the  Adjutant  General's  Department,  an  Inspector-General's 
Department,  a  Judge- Advocate-General's  Department,  a  Quartermaster's  Depart- 
ment, a  Sul)sistence  Department,  a  Medical  Department,  a  'Pay  Department,  a 
Corps  of  Engineers,  an  Ordnance  Department,  a  Signal  Corps,  the  Military 
Academy,  chaplains,  regiments  of  cavalry,  field  artillery,  and  infantry,  a  Coast 
Artillery  Corps,  and  such  other  officers  and  enlisted  men  as  are  provided  for  by 
law. 

.\fter  Januar}'  21st,  1910,  the  organization,  armament,  and  disciphne  of  the 
organized  militia  in  the  several  States,  Territories  and  the  District  of  Columbia 
will  be  the  same  (with  some  minor  exceptions)  as  that  which  is  now  or  may  here- 
after be  prescribed  for  the  Regular  Army.  (^Y'wld  Service   Regulations.) 

The  following  table  refers  to  the  regular  estal^lishment  and  is  quoted  from 
the  Army  List  and  Directory  of  Officers  of  the  Army  of  the  United  States,  dated 
June  20th,  1910,  at  the  Adjutant  General's  Office: — 
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32 
6 

Adjutant  General's  Dept.  . 

Inspector  General's  Dept.  . 

Judge  Advocate    General's 

Department 

Quartermaster's  Dept 

Subsistence  Department  .  . 

Medical  Department    

Pay  Department    

Corps  of  Engineers 

Ordnance  Department    .  .  . 
Signal  Corps    

200 
200 

(b) 

'2,002 

720 

1,212 

Bureau  of  Insular  Affairs  .  . 

Fifteen    regiments    of  cav- 

alrv 

12,775 

Six  regiments  of  field  artil- 
lery   

5,220 

Coast  Artillery  Corps 

Thirty  regiments  of  infantry 

Porto  Rico  Regiment  of  In- 
fantry   

Military  Academy    

Recruiting    parties,  recruit 
depots,    and    unassigned 
recruits 

Service  —  school      detach- 
ments   

United      States      Military 
Prison  guards 

Indian  scouts    

19,321 
25,231 

576 
500 

8,000 

546 

320 
75 

Total  Regular  Army  .  . 
Additional  force: 

Philippine  scouts 

7 

27 

124 
124 

146 

423 

1,270 
52 

1,455 
64 

67 

4,476 

180 

4,656 

76,898 
5,732 

Grand  total 

?7 

146 

423 

1,322 

1,519 

1,021 

67 

82,630 

a  Includes  221  first  lieutenants  of  the  Medical  Reserve  Corps  on  active  duty. 

b  Under  the  act  of  Congress  approved  March  1st,  1887  (24  Stat.  L.  435),  the  enlisted  men  of  the  Medical  De- 
partment (Hospital  Corps)  are  not  to  be  counted  as  part  of  the  strength  of  the  Army.  The  authorized  strength 
of  the  Hospital  Corps  is  3,500  enlisted  men. 

The  Organized  Militia. — The  strength  of  the  Organized  MiHtia,  as  reported 
by  the  officers  of  the  Regular  Army  after  the  annual  spring  inspections,  is  118,926 
officers  and  enlisted  men.  This  is  an  increase  of  7,985  over  that  reported  last 
3^ear.  This  total  strength  is  distributed  among  the  infantry,  cavalry,  and  artillery 
arms,  as  follows.' 

Infantry : 

Regiments    141 

Separate  battalions 9 

Separate  companies    8 

Cavalry,  troops  69 

Field  artillery,  batteries 48 

Coast  artillery,  companies 88 

Since  the  spring  inspection  reports  there  have  been  organized  31  additional 
companies  of  Coast  Artillery,  and  plans  have  been  made  in  the  several  seaboard 
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States  and  the  District  of  Columbia  for  the  organization  of  19  more  during  the 
ensuing  year,  making  a  total  of  138  companies  of  Coast  Artillery  which  will  probably 
be  in  existence  by  the  end  of  the  fiscal  year  1910. 

As  showing  clearly  the  aims  and  objects  of  the  War  Department  authorities 
in  regard  to  the  organization  of  our  land  forces  the  following  quotation  is  made 
from  the  most  recent  report  of  the  Secretary  of  War : — 

Military  Policy  for  Defence  of  the  United  States. — The  militaiy  system  of  the 
United  States  contemplates  a  correlation  of  the  Regular  Army  with  the  National 
Guard.  It  necessarily  follows  that  the  organization  of  the  Regular  Army  and  the 
militia  in  combination  should  be  such  as  to  permit  them  to  cooperate  and  practise 
together  in  time  of  peace  under  conditions  similar  to  those  which  would  obtain 
in  time  of  war. 

For  several  years,  and  more  particularly  since  1903,  the  War  Department  and 
the  National  Guard  organizations  have  been  working  together  in  great  harmony 
and  with  increasing  effectiveness  toward  this  end. 

Joint  camps  of  instruction  and  manoeuvres  in  which  the  army  and  national  guards 
have  taken  part  have  been  held  biennially  since  1903  in  different  parts  of  the  countiy 
which  have  been  of  pronounced  benefit  to  all  the  troops  engaged.  The  participa- 
tion of  the  National  Guard  in  these  manoeuvres  has  given  to  the  Regular  Army  the 
inestimable  advantage  not  otherwise  obtainable  of  experience  in  the  manoeuvring 
of  large  masses  of  men  under  conditions  of  service  assimilated  so  far  as  practicable 
to  the  actual  conditions  that  may  be  expected  when  war  is  on.  The  National 
Guard,  in  addition,  had  the  opportunity  to  acquire  military  experience  in  association 
with  professional  soldiers.  The  number  of  men.  Regular  Army  and  National  Guard 
combined,  participating  in  these  different  manoeuvres  has  ranged  from  30,000  to 
50,000.  Recognizing  the  fact  that  Congress  was  not  likely  to  authorize  in  time  of 
peace  so  large  an  increase  in  the  seacoast  artillery  as  is  necessary  for  the  complete 
manning  detail  for  all  the  guns  of  the  coast  defence  of  the  United  States,  the  plan 
has  been  inaugurated  and  put  in  successful  operation  of  relying  on  the  militia  of 
the  seacoast  States  to  furnish  a  part  of  the  remainder.  The  time  has  now  arrived 
when  a  rational  plan  should  be  devised  for  a  similar  cooperation  of  the  army  and 
the  militia  with  respect  to  the  mobile  army. 

In  order  to  put  such  a  plan  in  operation  and  permit  of  practice  under  war  con- 
ditions in  time  of  peace  by  the  Regular  Army  and  the  Militia  in  combination  the 
United  States  should  be  divided  into  a  number  of  territorial  and  tactical  districts, 
so  that  the  organized  militia  of  the  States  comprising  such  districts  may  be  con- 
veniently combined  with  the  Regular  Army  stationed  therein  into  permanent 
brigades,  divisions,  and  corps  for  instruction  and  tactical  organization.  It  will 
probably  be  found  desirable  to  have  in  each  State  in  such  district  at  least  one  military 
post,  the  said  posts  to  be  occupied  by  troops  of  the  different  arms  of  the  service  in 
such  numbers  that  when  the  troops  from  all  the  posts  included  in  the  district  are 
assembled  they  would  constitute  a  division,  including  the  proper  proportion  of  all 
arms  and  branches  of  the  regular  service.  This  regular  organization  should  be  the 
educator  and  assistant  of  the  militia  forces  of  these  States  and  should  be  the  centre 
from  which  general  instruction  could  be  given.  No  post  smaller  than  a  regimental 
one  is  of  real  value  from  a  military  standpoint,  so  far  as  education,  discipline,  and 
drill  are  concerned. 
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The  present  system  of  departmental  military  government  should  give  wa}^  to 
an  organization  tactically  correct  for  war  purposes;  that  is,  these  various  troops, 
both  regular  and  militia,  gathered  together,  should  be  permanently  designated  in 
name  and  organization,  with  all  the  attendant  system  which  would  be  in  existence 
in  time  of  war,  so  that  when  the  troops  retire  to  their  proper  stations  they  will  not 
lose  their  brigade  or  division  organization  and  will  be  controlled  by  their  proper 
commanding  officers,  stationed  within  the  district. 

In  each  tactical  corps  or  division  district  a  central  point  for  a  camp  site  should 
be  selected,  with  a  view  to  the  convenience  and  economy  of  easy  concentration  of 
both  the  regular  and  militia  forces  in  such  district.  The  regular  and  militia  troops 
should  be  concentrated  for  instruction  at  these  points.  Such  camps  will  answer  tli(^ 
purpose  of  permanent  brigade  posts,  so  far  as  instruction  is  concerned,  and  the 
marching  to  and  fro  from  the  regimental  stations  to  such  points  will  bring  the 
army  before  the  people  and  more  or  less  in  contact  with  them. 

Should  such  plan  be  carried  out  it  w^ould  be  possible  to  concentrate  about 
eight  army  corps — possibly  somewhat  imperfect  and  incomplete.  In  ease  tlie 
Regular  Army  alone  should  be  required  it  would  be  practicable  to  concentrate  at 
least  eight  complete  divisions  at  eight  different  points,  each  division  complete  in 
itself  for  any  possible  use  as  an  expeditionary  force.  Should  a  larger  force  be  re- 
quired, then  the  militia  composing  the  other  organizations  of  each  corps  could  ])e 
quickly  assembled  at  the  concentration  points  with  the  Regular  Amiy.  Every 
State  should  have  a  young  and  active  officer  of  the  Regular  Army  detailed  at  head- 
quarters, who  should  report  direct  to  the  corps  commander  and  have  general  super- 
vision, under  the  militia  authorities,  of  the  instruction  of  the  militia.  There  should 
be  on  the  staff  of  each  corps  commander  an  officer  of  the  army,  who  should  have  en- 
tire charge  of  all  militia  affairs  in  the  corps  district.  The  comimander  of  each  dis- 
trict, in  addition  to  the  Regulars  under  his  control,  should  have  general  supervision 
of  all  the  National  Guard  troops  of  the  States  included  in  his  district,  and,  whiU- 
in  time  of  peace  he  has  no  power  to  issue  orders,  he  could,  however,  by  his  interest 
and  suggestion,  be  of  great  value  to  the  militia.  He  should  be  given  the  power  to 
supervise  the  equipment  and  instruction  of  the  troops  of  his  district  and  held 
responsible  for  their  mobilization  and  general  condition. 

In  time,  at  the  points  of  concentration  in  each  coips  district,  there  should  be 
established  supply  depots,  so  planned  that  upon  the  assemblage  of  the  corps  or  divi- 
sions there  would  be  available  such  equipment  as  might  possibly  be  lacking  in  the 
various  States  for  the  equipment  of  their  organizations,  although  it  is  contemplated 
that  the  States  should  themselves  cany  all  that  is  necessary  for  at  least  the  minimum 
strength  required.  At  such  depots  could  also  be  carried  the  supplies  for  any  addi- 
tional volunteer  force,  up  to  a  moderate  number,  which  might  be  deemed  necessary 
to  complete  in  its  entirety  the  organization  of  any  one  of  the  various  corps. 

What  is  greatly  needed  is  a  decentralization  of  the  powers  of  supply  and  initia- 
tive. The  present  centralization  always  breaks  down  the  moment  it  is  put  to  the 
test,  and  the  peace  organization  of  the  army  as  it  stands  to-day  is  incomplete  and 
improper  for  military  purposes. 

It  is  proposed  to  submit  such  plan  of  organization  to  the  governors  of  the  States, 
asking  their  assent  thereto,  as  all  this  system,  so  far  as  the  National  Guard  is  con- 
cerned, must  be  voluntary.  Upon  receiving  such  assent  from  the  governors,  the 
War  Department  should  designate  in  each  district  the  exact  organizations,  assign- 
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ing  the  various  branches  of  the  service  to  their  proper  brigades  or  divisions.  While 
this  will  necessarily  result  in  an  incomplete  organization,  as  there  will  be  lacking 
in  all  branches  certain  organizations  both  in  the  Regular  Army  and  in  the  militia, 
still  it  will  be  the  first  step  toward  cariying  out  this  proposed  creation. 

There  is  a  shortage  of  various  militia  organizations  to  complete  the  proposed 
corps.  In  order  to  obtain  these  necessary  organizations  the  various  States  should  be 
urged  to  add  to  their  national  guard  such  organizations  as  would  be  required  in  each 
district. 

The  question  of  coast  defense  and  of  utilizing  the  militia  in  connection  with  the 
coast  artilleiy  has  been  so  far  developed  that  it  may  be  assumed  that  the  present 
system  will  be  continued  until  perfected,  and  it  is  therefore  not  considered  at  all 
in  the  foregoing,  which  relates  only  to  the  mobile  army. 

As  noted  above,  in  war  it  is  intended  that  the  army  be  supplemented  by  the 
employment  of  volunteers.  At  the  present  writing,  however,  no  law  exists 
ior  the  organization  of  a  volunteer  army.  What  the  Chief  of  Staff  lately  had 
to  say  on  this  subj  ect  is  as  follows : — 

A  most  important  matter  for  the  general  welfare  of  the  country  is  the  passage 
of  a  comprehensive  measure  for  the  organization  of  a  volunteer  army,  to  be  raised 
only  after  Congress  has  made  a  declaration  of  war.  Such  a  measure  would  not  cost 
a  dollar  in  time  of  peace,  but  would  be  of  inestimable  value  if  the  country  ever 
engages  in  another  war.  The  passage  of  such  legislation  will  pennit  of  the  prepara^ 
tion  in  peace  of  all  the  necessary  plans  for  the  organization,  equipment,  and  supply 
of  such  a  force  and  the  selection  of  places  of  mobilization.  Without  the  necessary 
legislation  aU  such  matters  must  be  deferred.  The  necessity  for  this  legislation 
should  be  again  urged  upon  Congress. 

For  the  purposes  of  this  article  a  more  careful  and  detailed  study  of  the  organ- 
ization of  the  medical  department  of  the  army  is  demanded. 

Organization  of  the  Army  Medical  Department. 

The  Medical  Department,  under  the  Act  of  Congi-ess  approved  April  23d, 
1908  (35  Stats.  66;  G.  0.  67,  1908),  consists  of  the  Medical  Corps,  the  Medi- 
cal Reserve  Corps,  the  Hospital  Corps,  the  niu'se  corps,  and  dental  siu'geons; 
to  wliich  may  be  added  the  contract  surgeons  employed  by  virtue  of  the 
provisions  of  the  Act  of  February  2d,  1901  (31  Stats.  752;  G.  0.  9,  1901)  and 
other  civilians  employed  from  time  to  time  under  the  authority  of  the  annual 
appropriation  acts. 

Medical  Corps. — Extract  from  tiie  Act  of  April  23d,  1908: — 
Sec.  2.  That  the  Medical  Corps  shall  consist  of  one  Surgeon-General,  with 
rank  of  brigadier-general,  who  shall  be  chief  of  the  Medical  Department;  fourteen 
colonels,  twenty-four  lieutenant-colonels,  one  hundred  and  five  majors,  and  three 
hundred  captains  or  first  lieutenants,  who  shall  have  rank,  pay  and  allowances 
of  officers  of  corresponding  grades  in  the  cavalry  arm  of  the  service. 

Sec.  3.  That  promotions  in  the  Medical  Corps  to  fill  vacancies  in  the  several 
grades  created  or  caused  by  this  Act,  or  hereafter  occurring,  shall  be  made  according 
to  the  seniority,  but  all  such  promotions  and  all  appointments  to  the  grade  of  first 
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lieutenant  in  said  corps  shall  be  subject  to  examination  as  hereinafter  provided: 
Provided,  That  the  increase  in  grades  of  colonel,  lieutenant-colonel,  and  major 
provided  for  in  this  Act  shall  be  filled  by  promotion  each  calendar  year  of  not  exceed- 
ing two  lieutenant-colonels  to  be  colonels,  three  majors  to  be  lieutenant-colonels, 
fourteen  captains  to  be  majors,  and  of  the  increase  in  the  grade  of  first  lieutenant 
not  more  than  twenty-five  per  centum  of  the  total  of  such  increase  shall  be  appointed 
in  any  one  calender  year:  Provided  further ,  That  those  assistant  surgeons  who  at  the 
time  of  the  approval  of  this  Act  shall  have  attained  theii*  captaincy  by  reason  of 
service  in  the  volunteer  forces  under  the  provisions  of  the  Act  of  February  second, 
nineteen  hundred  and  one,  section  eighteen,  or  who  will  receive  their  captaincy 
upon  the  approval  of  this  Act  by  virtue  of  such  service,  shall  take  rank  among  the 
officers  in  or  subsequently  promoted  to  that  grade,  according  to  date  of  entrance 
into  the  Medical  Department  of  the  Army  as  commissioned  officers. 

Sec.  4.  That  no  person  shall  receive  an  appointment  as  first  lieutenant  in  the 
Medical  Corps  unless  he  shall  have  been  examined  and  approved  by  an  army  medical 
board  consisting  of  not  less  than  three  officers  of  the  Medical  Corps  designated  by  the 
Secretary  of  War. 

Sec.  5.  That  no  officer  of  the  Medical  Corps  below  the  rank  of  lieutenant- 
colonel  shall  be  promoted  therein  until  he  shall  have  successfully  passed  an  examina- 
tion before  an  army  medical  board  consisting  of  not  less  than  three  officers  of  the 
Medical  Corps,  to  be  designated  by  the  Secretary  of  War,  such  examination  to  be 
prescribed  by  the  Secretary  of  War  and  to  be  held  at  such  time  anterior  to  the 
accruing  of  the  right  to  promotion  as  may  be  for  the  best  interests  of  the  service : 
Provided,  That  should  any  officer  of  the  Medical  Corps  fail  in  his  physical  examination 
and  be  found  incapacitated  for  service  by  reason  of  physical  disability  contracted  in 
the  line  of  duty,  he  shall  be  retired  with  the  rank  to  which  his  seniority  entitled  him 
to  be  promoted;  but  if  he  should  be  found  disqualified  for  promotion  for  any  other 
reason,  a  second  examination  shall  not  be  allowed,  but  the  Secretary  of  War  shall 
appoint  a  board  of  review  to  consist  of  three  officers  of  the  Medical  Corps  superior 
in  rank  to  the  officer  examined,  none  of  whom  shall  have  served  as  a  member  of  the 
board  which  examined  him.  If  the  unfavorable  finding  of  the  examining  board  is 
concurred  in  by  the  board  of  review,  the  officer  reported  disqualified  for  promotion 
shall,  if  a  first  lieutenant  or  captain,  be  honorably  discharged  from  the  service  with 
one  year's  pay;  and,  if  a  major,  shall  be  debarred  from  promotion  and  the  officer 
next  in  rank  found  qualified  shall  be  promoted  to  the  vacancy.  If  the  action  of 
the  examining  board  is  disproved  by  the  board  of  review,  the  officer  shall  be  con- 
sidered qualified  and  shall  be  promoted. 

Sec.  6.  That  nothing  in  this  Act  shall  be  construed  to  legislate  out  of  the 
service  any  officer  now  in  the  Medical  Department  of  the  Army,  nor  to  affect  the 
relative  rank  or  promotion  of  any  medical  officer  now  in  the  service,  or  who  may 
hereafter  be  appointed  therein,  as  determined  by  the  date  of  his  appointment  or 
commission,  except  as  herein  otherwise  provided  in  section  three. 

Section  five  above  was  modified  by  proviso  in  the  Act  approved  March  3d, 
1909  (a),  reading  as  follows  (35  Stats.  737):— 

Provided,  That  any  major  of  the  Medical  Corps  on  the  active  list  of  the  ai-my 
who,  at  his  first  examination  for  promotion  to  the  grade  of  lieutenant-colonel  in  said 
corps,  has  been,  or  shall  hereafter  be  found  disqualified  for  such  promotion  for  any 
reason  other  than  physical  disability  incurred  in  the  line  of  duty  shall  be  suspended 
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from  promotion  and  his  right  thereto  shall  pass  successively  to  such  officers  next 
below  him  in  ranlc  in  said  corps  as  are,  or  ma}^  become,  eligible  to  promotion  under 
existing  law  during  the  period  of  his  suspension;  and  any  officer  suspended  from 
promotion,  as  hereinbefore  provided,  shall  be  re-examined  as  soon  as  practicable  after 
the  expiration  of  one  year  from  the  date  of  the  completion  of  the  examination  that 
resulted  in  his  suspension;  and  if  on  such  re-examination  he  is  found  qualified  for 
promotion,  he  shall  again  become  eligible  thereto ;  but  if  he  is  found  disqualified  by 
reason  of  physical  disability  incurred  in  the  line  of  duty,  he  shall  be  retired,  with  the 
rank  to  which  his  seniority  entitles  him  to  be  promoted;  and  if  he  is  not  found 
disqualified  by  reason  of  such  physical  disability,  but  is  found  disqualified  for  pro- 
motion for  any  other  reason,  he  shall  be  retired  without  promotion. 

Reference  to  the  talkie  giving  the  authorized  strength  of  the  army  will  show 
the  number  of  medical  officers  actuall}'  in  ser\ace. — It  will  be  noted  that  a  con- 
siderable number  of  medical  officers  are  still  required  to  attain  the  strength 
contemplated  by  the  Act  in  force  at  present. 

Medical  Resei-ve  Corps. — Extract  from  the  Act  of  April  23d,  1908: — 

Sec.  7.  That  for  the  purpose  of  securing  a  reserve  corps  of  medical  officers 
available  for  military  service,  the  President  of  the  United  States  is  authorized  to 
issue  commissions  as  first  lieutenants  therein  to  such  graduates  of  reputable  schools 
of  medicine,  citizens  of  the  United  States,  as  shall  from  time  to  time,  upon  examina- 
tion to  be  prescribed  by  the  Secretary  of  War,  be  found  physically,  mentally,  and 
morally  qualified  to  hold  such  commissions,  the  persons  so  commissioned  to 
constitute  and  be  known  as  the  Medical  Reserve  Coips.  The  commissions  so 
given  shall  confer  upon  the  holders  all  the  authority,  rights,  and  privileges  of  com- 
missioned officers  of  the  like  grade  in  the  Medical  Corps  of  the  United  States 
Army,  except  promotions,  l^ut  only  wdien  called  into  active  duty,  as  hereinafter 
provided,  and  during  the  period  of  such  active  duty.  Officers  of  the  Medical 
Reserve  Corps  shall  have  rank  in  said  corps  according  to  date  of  their  commissions 
therein,  and  when  employed  on  active  duty,  as  hereinafter  provided,  shall  rank 
next  below  all  other  officers  of  like  grade  in  the  United  States  Army:  Provided, 
That  contract  surgeons  now  in  the  military  sei'vice  who  receive  the  favorable 
recommendation  of  the  Surgeon-General  of  the  Army  shall  be  eligible  for  appoint- 
ment in  said  resei"\'e  corps  without  further  examination:  Provided  further,  That 
any  contract  surgeon  not  over  twenty-seven  years  of  age  at  date  of  his  appoint- 
ment as  contract  surgeon  shall  be  eligible  to  appointment  in  the  regular  corps. 

Sec.  8.  That  in  emergencies  the  Sccretaiy  of  War  may  order  officers  of  the 
Medical  Resei've  Corps  to  active  duty  in  the  service  of  the  United  States  in  such 
numbers  as  the  public  interests  may  require,  and  may  relieve  them  from  such 
duty  when  their  services  are  no  longer  necessaiy. 

Provided,  That  nothing  in  this  Act  shall  be  construed  as  authorizing  an  officer 
of  the  j\Iedical  Reserve  Corps  to  be  ordered  upon  active  duty  as  herein  provided  who 
is  unwilling  to  accept  such  service,  nor  to  prohibit  an  officer  of  the  Medical  Reserve 
Corps  not  designated  for  active  duty  from  service  with  the  militia,  or  with  the  vol- 
unteer troops  of  the  United  States,  or  in  the  service  of  the  United  States  in  any 
other  capacity,  but  when  so  serving  with  the  militia  or  with  volunteer  troops,  or 
when  employed  in  the  seivice  of  the  United  States  in  any  other  capacity,  an  officer 
of  the  Medical  Reserve  Corps  shall  not  be  subject  to  call  for  duty  under  the  tenns  of 
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this  section:  And  provided  further,  That  the  President  is  authorized  to  honorably 
discharge  from  the  Medical  Resei've  Corps  any  officer  thereof  whose  services  are  no 
longer  required:  And  provided  further,  That  officers  of  the  Medical  Corps  of  the 
Army  may,  upon  the  recommendation  of  the  Surgeon-General,  be  placed  on  active 
duty  by  the  Secretary  of  War  and  ordered  to  the  Army  Medical  School  for  instruction 
and  further  examination  to  determine  their  fitness  for  commission  in  the  Medical 
Coips:  And  provided  further,  That  any  officer  of  the  Medical  Reserve  Coips  who 
is  subject  to  call  and  who  shall  be  ordered  upon  active  duty  as  herein  provided 
and  who  shaU  be  unwilling  and  refuse  to  accept  such  service  shall  foifeit  his 
commission. 

Sec.  9.  That  officers  of  the  IMedical  Reserve  Coips  when  called  upon  active 
duty  in  the  service  of  the  United  States,  as  provided  in  section  eight  of  this  Act,  shall 
be  subject  to  the  laws,  regulations,  and  orders  for  the  govermnent  of  the  Regular 
Army,  and  during  the  period  of  such  service  shall  be  entitled  to  the  pay  and  allow- 
ances of  first  lieutenants  of  the  Medical  Coips  with  increase  for  length  of  service  now 
allowed  by  law,  said  increase  to  be  computed  only  for  time  of  active  duty:  Provided, 
That  no  officer  of  the  Medical  Reserve  Coips  shall  be  entitled  to  retirement  or  re- 
tirement pay,  nor  shall  he  be  entitled  to  pension  except  for  physical  disability 
incurred  in  the  line  of  duty,  while  in  active  dut}':  And  provided  further,  That 
nothing  in  this  Act  shall  be  construed  to  prevent  the  appointment  in  time  of  war 
of  medical  officers  of  volunteers  in  such  numbers  and  with  such  rank  and  pay  as 
may  be  provided  by  law. 

Ill  addition  to  the  216  officers  of  the  Medical  Reserve  Corps  given  as  on 
active  duty  in  the  tabular  statement  of  strength,  239  officers  are  on  the  inactive 
list  of  that  corps.  Many  on  the  latter  list  are  specially  distinguished  in  their 
profession  and  are  of  more  than  national  reputation.  Their  services  could 
naturally  be  made  of  the  greatest  value  in  the  event  of  war,  though  generally 
these  officers  have  received  no  military  training. 

Hospital  Corps. — Extract  from  the  Act  of  March  1st,  1887  (24  Stats.  435) : — 
That  the  Hospital  Corps  of  the  United  States.  Army  shall  consist  of  hospital 
stewards,  acting  hospital  stewards,  and  privates;  and  all  necessary  hospital  services 
in  garrison,  camp  or  field  (including  ambulance  service)  shall  be  performed  by 
the  members  thereof,  who  shall  be  regularly  enlisted  in  the  militaiy  service;  said 
corps  shall  be  permanently  attached  to  the  Medical  Department,  and  shall  not 
be  included  in  the  effective  strength  of  the  Army,  nor  counted  as  a  part  of  the 
enlisted  force  provided  by  law. 

^  HS  5^  *  5)!  5i= 

The  Act  of  March  2d,  1903  (32  Stats,  930),  defines  the  present  status  of  the 
corps  as  follows: — 

That  hereafter  the  Hospital  Corps  of  the  United  States  Army  shall  consist 
of  sergeants  first  class,  sergeants,  corporals,  privates  first  class,  and  privates; 
the  rank  of  sergeants  first  class,  sergeants,  and  privates  first  class  shall  be  as  now 
provided  by  law  for  hospital  stewards,  acting  hospital  stewards,  and  privates  of 
the  Hospital  Corps.  That  the  Secretaiy  of  War  is  authorized  to  organize  com- 
panies of  instruction,  ambulance  companies,  field  hospitals,  and  other  detach- 
ments of  the  Hospital  Corps  as  the  necessities  of  the  service  may  require. 
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Acting  cooks,  Hospital  Corps,  under  the  act  approved  May  11th,  1908,  are 
authorized  as  follows : 

One  to  each  post  or  station  where  a  hospital  is  conducted  and  whose  garrison 
is  equal  to  two  companies  or  more  but  less  than  a  regiment  or  its  equivalent; 
one  to  each  transoceanic  transport;  two  to  each  Hospital  Corps  company  of  100 
men  or  less,  and  an  additional  one  where  the  strength  is  greater  than  100  men; 
two  to  each  general  hospital  (one  of  them  to  be  the  special  diet  cook)  recruit 
"depot,  and  post  having  a  garrison  of  a  regiment  or  more  where  a  hospital  is 
conducted. 

Lance  corporals  may  also  be  appointed  in  the  Hospital  Corps,  but  no  detach- 
ment is  permitted  to  have  more  than  one  non-commissioned  officer  to  four 
privates. 

The  Hospital  Corps  is  now  always  kept  at  approximately  full  strength,  3,500. 
In  fact,  this  number  is  not  sufficient  to  permit  the  regulation  allowance  in  peace 
at  the  various  posts,  etc. 

Contract  Surgeons. — Extract  from  the  Act  of  February  2d,  1901,  Sec.  18: — 
That  in  emergencies  the  Surgeon-General  of  the  Army,  with  the  approval 
of  the  Secretaiy  of  War,  may  appoint  as  many  contract  surgeons  as  may  be  neces- 
sary, at  a  compensation  not  to  exceed  $150  per  month. 

Few  contract  surgeons  are  now  employed,  their  services  being  utilized  only 
at  arsenals,  at  very  small  posts,  or  in  case  of  temporary  emergency. 

Dental  Surgeons. — Extract  from  the  Act  of  Februaiy  2d,  1901 : — 
That  the  Surgeon-General  of  the  Army,  with  the  approval  of  the  Secretary 
of  War,  be,  and  he  is  hereby,  authorized  to  employ  dental  surgeons  to  serve  the 
officers  and  enlisted  men  of  the  Regular  and  Volunteer  Army,  in  the  proportion 
of  not  to  exceed  one  for  every  one  thousand  of  said  Army,  and  not  exceeding 
thirty  in  all. 

H:  *  H:  :):  *  4: 

Extract  from  Act  of  March  2d,  1907  (34  Stats.  1163)  :— 

That  hereafter  the  number  of  dental  surgeons  authorized  by  law  shall  be 
thirty-one,  of  which  number  one  shall  be  detailed  to  the  United  States  Military 
Academy. 

The  dental  corps  is  kept  constantly  at  the  maximum  number,  31. 

Nurse  Corps. — Extract  from  the  Act  of  February  2d,  1901:- — 
Sec.    19.   That  the  Nurse  Corps  (female)  shall  consist  of  one  superintendent, 
to  be  appointed  by  the  Secretary  of  War,    .    .    .    and  of  as  many  chief  nurses, 
nurses,  and  reserve  nurses  as  may  be  needed.     Reserve  nurses  may  b?  assigned 
to  active  duty  when  the  emergency  of  the  service  demands. 

The  number  of  women  nurses  now  fixed  by  the  Secretary  is  100.  The  number 
actually  in  service  averages  between  90  and  100. 
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The  regulations  governing  the  Army  Nurse  Corps  are  also  appUcable  in 
general  terms  to  male  nurses  under  contract. 

No  male  nm*ses  are  employed  in  time  of  peace. 

The  employment  of  male  nurses,  of  female  nurses  not  in  the  Nurse  Corps, 
of  cooks  and  of  other  civilians  necessary  for  the  proper  care  of  sick  officers  and 
solcHers  is  authorized  in  the  annual  appropriations  for  the  "Medical  and  Hospital 
Department,"  under  such  regulations  fixing  their  number,  qualifications,  assign- 
ment, pay  and  allowances  as  may  be  prescribed  by  the  Secretary  of  War.  The 
pay  of  other  civilian  employes,  such  as  clerks,  messengers,  watchmen,  packers, 
laborers,  etc.,  in  the  administrative  offices  and  supply  depots  of  the  Medical 
Department  is  provided  for  in  the  same  appropriations. 

The  latter  class  varies  somewhat  in  numbers  from  time  to  time.  Shortage  in 
the  clerical  force  sometimes  occurs,  but,  generally  speaking,  the  needs  of  the  medi- 
cal department  in  the  direction  of  the  personnel  in  cjuestion  are  adecjuately  met. 

Organized  Militia. — It  has  been  stated  above  that  the  organization  of  the 
militia  now  corresponds  to  that  of  the  regular  establishment.  While  tliis  is 
true  in  the  meaning  of  the  paragraph  cited,  it  should  be  noted  that  the  militia, 
generally  speaking,  so  far  as  the  medical  department  is  concerned,  has  only  a 
few  administrative  medical  officers  and  the  medical  officers  attached  to  troop 
units.  A  few  field  hospitals  are  now  being  established,  but,  so  far  as  known 
at  present,  these  do  not  exceed  three  or  four  for  all  the  States,  The  medical 
personnel  of  the  militia,  too,  is  wholly  confined  to  mecUcal  officers  and  hos- 
pital corps  men.  The  total  niunber  of  the  former  is  approximately  674  and 
of  the  latter  2,240. 

National  Aid  Volunteer  Associations. — The  American  National  Red  Cross 
is  the  officially  recognized  voluntary  aid  association  of  the  American  people. 
This  association  was  reorganized  in  1905  and  it  is  now  in  close  touch  with 
the  War  Department.  Thi'ee  or  four  Red  Cross  Relief  Columns  have  been 
started  in  various  parts  of  the  country,  but  have  not  yet  been  placed  on  the 
definite  status  occupied  by  similar  organizations  in  other  coimtries.  A  limited 
number  of  women  nurses  and  a  very  few  physicians  have  also  been  enrolled. 
At  present,  therefore,  our  Red  Cross  has  almost  no  trained  personnel  from 
the  military  standpoint. 

Rewards  in  the  Army  Medical  Service. 

Pay  of  Medical  Officers.— The  medical  corps  of  any  army  must  compete  with 
the  civil  profession  and  with  other  governmental  services  for  candidates;  there- 
fore it  is  necessary  to  examine  with  some  care  into  the  relative  rewards. 

The  pay  of  medical  officers  of  om*  service  is  the  same  as  for  other  officers  of 
like  grade,  and  is  as  follows:     (See  page  906  for  table.) 

Medical  officers,  as  well  as  other  officers  in  our  ser^dce,  receive  certain  allow- 
ances in  addition  to  their  pa}',  and  these  are  on  a  fairly  liberal  scale.  Each 
mecUcal  officer  has  quarters,  fuel,  and  lights,  or  commutation  therefor  pro- 
vided.    He  may  obtain  forage  for  two  horses,  if  such  horses  are  actually  kept. 
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Table  of  pay  allowed  by  law  to  officers  of  the  Army,  annexed  to  the  Army 
Register  conformably  to  the  resolution  of  the  House  of  Representatives  of 
August  30th,  1842. 


GRADE. 


PAY  OF  OFFICERS  IN  ACTIVE  SERVICE. 


PAY    OF   GRADE. 


Yearly. 


Monthly. 


Lieutenant  General    i  $11,000.00 

Major  General 8.000.00 

Brigadier  General       6,000 .  00 

Colonel 4,000.00 

Lieutenant  Colonel     3,500.00 

Major I  3,000.00 

Captain    2,400.00 

First  lieutenant      2,000 .  00 

Second  lieutenant    1,700.00 


$916.67 
666.67 
500.00 
333.33 
291.67 
250.00 
200.00 
166.67 
141.67 


MONTHLY    PAY. 


After 
5  years' 
service. 


10  per  ct. 


$366 . 67 
320.83 
275.00 
220.00 
183.33 
155.83 


After 
10  years' 
service. 


20  per  ct. 


$400.00 
350.00 
300 . 00 
240 . 00 
200.00 
170.00 


After 
15  years' 
service. 


30  per  ct. 


$416.67 
375.00 
325.00 
260.00 
216.67 
184.17 


After 
20  years' 
service. 


40  per  ct. 


$416.67 
375.00 
333.33 
280.00 
233.33 
198.33 


GRADE. 


Lieutenant  General 
Major  General  .  . .  . 
Brigadier  General  . 

Colonel 

Lieutenant  Colonel 

Major 

Captain    

First  lieutenant  .  .  . 
Second  lieutenant  . 


PAY  OF  RETIRED  OFFICERS. 


PAY    OF   GRADE. 


Yearly. 


18,250.00 
6,000.00 
4,500.00 
3,000.00 
2,625.00 
2,250.00 
1,800.00 
1,500.00 
1,275.00 


Monthly. 


$687 . 50 

500.00 
375.00 
250.00 
218.75 
187.50 
150.00 
125.00 
106.25 


MONTHLY   PAY. 


After 
5  years' 
service. 


5;275.00 

240.62 
206 . 25 
165.00 
137 . 50 
116.87 


After 

After 

10  years' 

15  years' 

service. 

service. 

$300 .00 

$312.50 

262 . 50 

281.25 

225.00 

243.75 

180.00 

195.00 

150.00 

162.50 

127.50 

138.12 

After 
23  years' 
service. 


$312.50 
281.25 
250.00 
210.00 
175.00 
148.75 


Note. — The  highest  grade  in  the  medical  department  is  that  of  Brigadier  General. 

Below  the  grade  of  major  a  government  horse  and  horse  equipment  are  provided 
when  required  for  official  duties.  Each  officer  is  also  permitted  to  buy  certain 
articles  of  food  from  the  subsistence  department  at  wholesale  prices,  and  he 
receives  travelling  expenses  at  the  rate  of  seven  cents  per  mile  while  travelling 
on  duty.  The  medical  officer  has  all  liis  books  and  instruments  provided  by 
the  government.  It  is  estimated  that  these  various  allowances  amount  to  from 
$1,200.00  in  the  lowest  grade,  to  $1,800.00  in  the  upper  grades.  All  officers  are 
retired  on  three-quarters  pay  if  they  become  disabled  as  an  incident  of  service. 
It  should  be  remembered,  however,  that  all  physicians  in  the  army  have  expenses 
incident  to  ser\dce  which  their  brothers  in  civil  life  can  escape. 

The  question  of  promotion  is  a  no  less  important  one  in  contrasting  relative 
rewards.  By  the  recent  act  to  increase  the  efficiency  of  the  medical  department, 
service  in  the  grade  of  first  lieutenant  was  reduced  from  five  to  three  years. 
Promotion  to  grades  above  that  of  captain  depends  wholly  on  the  occurrence  of 
vacancies,  and  there  is  no  selection  except  for  Surgeon-General.     On  account  of 
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the  great  number  of  original  vacancies  created  by  the  act  in  question,  promo- 
tion occurs  at  the  present  time  at  a  relatively  rapid  rate.  Some  medical  officers 
have  reached  the  grade  of  major  with  a  total  service  of  less  than  ten  years. 
In  the  nature  of  things  this  is  but  a  temporary  condition,  however,  and,  as  soon 
as  the  original  vacancies  created  by  the  act  have  been  filled,  attainment  of  the 
grade  of  major  will  requke  seventeen  or  eighteen  years,  or  even  a  longer  service, 
as  was  formerly  the  case.  The  new  act  will  also  serve  to  promote  some  majors 
to  the  grade  of  lieutenant-colonel  after  a  service  of  less  than  twenty  years. 
Tliis  period  will,  however,  just  as  for  the  promotion  of  captains,  be  considerably 
lengthened  in  the  near  future.  The  last  officer  promoted  to  colonel  had  served 
for  about  tliirty  years,  although,  for  the  reasons  stated  above,  this  period  is 
considerably  less  than  that  usually  required. 

As  compared  with  ci\dl  practice  it  will  be  noted  that  the  rewards  are  much 
larger  at  the  outset,  but  that  the  higher  grades  of  the  medical  corps  are  not 
characterized  by  emoluments  comparable  with  those  of  the  successful  practitioner 
in  civil  life.  As  compared  with  the  line  of  the  army,  promotion  in  the  medical 
corps  is  rapid  up  to  the  grade  of  lieutenant-colonel.  After  that,  the  advantages 
are  with  the  line,  and  this  is  especially  marked  for  the  rank  of  general  officers. 
Any  line  officer  with  creditable  service  stands  a  fair  chance  of  appointment 
to  one  of  the  many  vacancies  which  occur  in  tliis  grade.  With  the  medical 
corps,  however,  the  chance  for  any  individual  to  be  appointed  Surgeon-General 
is  decidedly  remote. 

While  the  material  rewards  have  been  given  precedence  it  is  undoubtedly 
true  that  they  alone  do  not  operate  to  induce  physicians  to  enter  the  medical 
corps  of  the  army.  The  notable  achievements  of  some  of  the  members  of  that 
corps  during  and  since  the  Spanish- American  War  have  acted  as  a  considerable 
incentive  in  attracting  candidates.  Then  besides,  the  military  sphit  is  no  less 
in  the  medical  profession  than  in  other  walks  of  life,  and  a  few  physicians  would 
select  the  army  as  a  career  no  matter  how  bright  prospects  they  might  have 
outside  it.  Tradition  and  family  association  with  the  service  also  influence  some 
men  to  choose  it  by  preference. 

Pay  of  Medical  Reserve  Officers. — Officers  of  the  Medical  Reserve  Corps 
receive  the  pay  of  first  lieutenant,  with  the  usual  allowances  and  increase  for 
service.  They  are  not  eligible  for  promotion  except  when  they  change  their 
status  by  entering  the  medical  corps  from  the  medical  reserve  corps. 

Pay  of  Militia  Medical  Officers. — Medical  officers  of  the  Militia  receive  the 
same  pay  as  do  other  officers  when  in  the  service  of  the  United  States.  Pro- 
motion varies  so  much  in  the  different  States  and  from  time  to  time  that  it  is 
impossible  to  discuss  it.  Generally  speaking,  such  promotion  depends  upon 
the  occurrence  of  vacancies. 

Pay  of  the  Members  of  the  Hospital  Corps. — ^The  Hospital  Corps  rates  of  pay 
are  as  follows:     (See  page  908  for  table.) 

Pay  of  Dental  Surgeons  and  Nurses. — Dental  sm^geons  receive  1150.00  per 
month,  with  certain  allowances.  Nurses  receive  $50.00  per  month,  with  certain 
increases  for  length  of  service  and  for  foreign  service.     Chief  nurses  receive  addi- 


908  AMERICAN  PRACTICE  OF  SURGERY. 

Table  of  monthly  pay  of  Hospital  Corps  of  the  United  States  Army. 


, 

1st  enlist- 
ment. 

2d  enlist- 
ment. 

If  ee-enlisted  within  three  months. 

Rank. 

3d  enlist- 
ment. 

4th  enlist- 
ment. 

5th  enlist- 
ment. 

6th  enlist- 
ment. 

7th  enlist- 
ment. 

Sergeant  first-class     .... 
Sergeant      

50 

j      30 

24 
18 
16 

54 

33 

27 
21 
19 

58 

36 

30 
24 
22 

62 
39 

33 

27 
23 

66 

42 

36 
30 
24 

70 

45 

39 
33 
25 

74 

48 

Corporal              

42 

Private  first-class 

Private          

36 

26 

tional  compensation  up  to  $30.00  per  month.     The  pay  of  the  Superintendent 
is  $1,800.00  annually.     Nurses  also  have  fairly  liberal  allowances. 

As  the  efficiency  of  the  medical  department  must  natm-ally  be  dependent  on 
the  character  and  attainments  of  the  individuals  composing  it,  and  as  these 
must  in  general  terms  depend  on  the  rewards  offered,  careful  study  of  this  sub- 
ject is  demanded.  Until  the  passage  of  the  recent  act  to  increase  the  Medical 
Corps  it  may  be  stated,  without  fear  of  contrachction,  that  these  rewards  were 
too  low.  At  the  present  time  they  would  appear  to  be  adequate,  as  there  were 
250  applications  for  examination  last  summer,  and  sixty  candidates  were 
obtained  for  the  Army  Medical  School.  It  should  also  be  noted  that  the  pay 
of  the  army  was  increased  at  about  the  time  when  the  medical  department  bill 
was  passed.  In  time  to  come,  when  promotion  in  the  medical  corps  again 
becomes  very  slow,  especially  if  the  cost  of  living  continues  to  increase,  the 
medical  corps  will  undoubtedly  again  suffer  from  a  lack  of  candidates.  Even 
under  present  conditions  it  must  be  realized  that  the  vacancies  created  have  not, 
up  to  the  present  time,  been  filled. 

National  Guard  medical  officers,  as  has  been  previously  stated,  receive  the 
same  rewards  when  actually  in  service  as  do  other  medical  officers.  So  the 
remarks  previously  made  apply  equally  to  the  former.  Under  present  conditions, 
however,  a  much  larger  sacrifice  of  time  is  demanded  of  militia  medical  officers 
than  was  formerly  the  case,  and  it  is  quite  within  the  bounds  of  possibility  that 
at  some  time  in  the  not  distant  future,  it  will  become  increasingly  difficult 
to  keep  up  the  strength  of  the  National  Guard  so  far  as  medical  officers  are 
concerned. 

From  what  has  already  been  said  in  reference  to  the  compensation  of  officers 
of  the  Medical  Reserve  Corps  it  will  be  realized  that  the  rewards  in  this  corps 
are  notably  lower  than  in  the  Medical  Corps  proper,  as  there  is  no  promotion 
in  the  former.  Under  present  conditions  it  is  possible  to  get  the  few  physicians 
required  for  active  service  in  the  Reserve  Corps.  This  corps  was  created  by  giving 
a  new  status  to  physicians  who  were  serving  as  contract  surgeons — that  is, 
to  those  who  were  recommended  therefor.  So  far  as  known,  all  these  gentle- 
men accepted  their  commissions  in  the  Reserve  Corps.  Nearly  all,  however, 
regard  this  employment  as  of  a  temporary  character  and  so  drop  out  when 
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the  opportunity  offers  to  better  themselves  in  civil  life.  The  attractions  of 
the  Reserve  Corps  are  not  to  be  despised  by  the  young  physician  who  desires 
temporary  employment.  Some  of  the  older  men  in  the  Reserve  Corps  are  so 
wedded  to  the  ser^dce  that  they  do  not  desii-e  to  retm-n  to  civil  practice.  The 
rewards  of  this  corps  are  of  com-se  totally  inadecjuate  for  the  distinguished 
physicians  on  its  inactive  list.  These  gentlemen,  however,  only  accepted  com- 
missions therein  with  the  understanding  that  they  would  be  employed  solely 
when  their  country  demanded  their  services,  and  therefore,  so  far  as  they  are 
concerned,  the  question  of  compensation  does  not  enter. 

Relatively,  the  compensation  of  the  Hospital  Corps  was  notably  decreased, 
as  compared  with  the  rest  of  the  army,  by  the  recent  bill  providing  for  increase 
of  pay.  This  has  caused  the  Hospital  Corps  to  be  regarded  as  less  desirable. 
Applications  for  transfer  from  Hospital  Corps  to  Line  were  formerly  very  rare. 
In  the  fiscal  year  ending  June  30,  1908,  thirty-six  such  transfers  were  made, 
and  last  year  these  increased  to  sixty-seven.  Moreover,  it  is  becoming  increas- 
ingly difficult  to  enlist  good  men  for  the  Hospital  Corps.  The  natural  tendency, 
unless  the  pay  is  increased,  must  be  toward  a  less  efficient  corps. 

No  great  difficulty  has  been  experienced  in  obtaining  a  sufficient  number 
of  dental  surgeons  to  keep  that  corps  at  its  maximum.  This  has  not  been  true 
of  the  Nurse  Corps  which  has  continuallj^  been  about  ten  per  cent  short  of  the 
maximum  number.  An  act  which  has  recently  been  approved,  should  serve 
to  remedy  this  condition. 

Adequacy  of  Personnel. 

Another  most  important  question  in  this  connection  is  whether  the  allow- 
ances, as  regards  numbers,  of  the  various  classes  of  medical  personnel  are  ade- 
quate for  the  needs  of  our  service.  To  determine  tliis,  it  is  first  necessary 
to  study  what  these  needs  are.  It  is  scarcely  necessary  to  state  that  the 
organization  of  any  army  should  be  based  on  its  requirements  for  war.  Om* 
practice,  contrary  to  that  of  every  other  nation,  so  far  as  the  medical  depart- 
ment is  concerned,  has  been  to  cfisregard  the  possibility  of  war  and  to  supply 
a  personnel  less  numerous  than  is  required  in  peace.  I  am  informed  that  a 
careful  study  of  the  requirements  of  our  medical  department  based  on  the 
necessities  of  war,  but  demanded  in  peace  if  an  efficient  war  organization  is  to 
be  built  up,  shows  that  there  should  be  a  regular  establishment  of  one  thou- 
sand medical  officers.  This  estimate  is  reached  in  the  following  manner: — In 
the  event  of  war  with  a  first-class  power  we  should  requne  four  hundred 
thousand  men  at  once.  For  the  proper  care  of  this  number  a  medical  depart- 
ment personnel  of  forty  thousand  (ten  per  cent  of  the  total)  would  be  needed. 
Ten  per  cent  of  the  total  forty  thousand  should  be  medical  officers.  Japan, 
from  her  recent  vast  experience  in  war,  estimates  that  all  medical  officers  in  a 
war  army  should  have  received  military  training.  In  fact,  that  nation  found 
that  only  such  officers  could  be  depended  upon  for  efficient  service  in  the 
Russo-Japanese  War.  In  Great  Britain,  which  (with  the  exception  of  oiu"  own 
country)  is  at  the  other  end  of  the  scale,  the  military  authorities  state  that. 
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with  fifty  per  cent  of  trained  officers  of  the  regular  establishment,  they  would 
be  m  a  faM}^  satisfactory^  condition. 

It  Avill  be  seen,  therefore,  that  one  thousand  medical  officers  for  the  regular 
establishment  is  a  more  modest  estimate  than  would  be  made  by  any  other 
nation.  This  number  has  been  reached,  however,  by  several  specially  well- 
informed  medical  officers  who  have  taken  into  account  all  the  positions  wliich, 
for  satisfactory  service  in  om-  four-hundi"ed-thousand  war  army,  would  have 
to  be  filled  by  trained  officers  of  the  regular  establishment.  From  what  has 
been  said  the  impression  should  not  be  gained  that  the  training  conferred  b}' 
service  as  a  medical  officer  in  the  National  Guard  is  not  appreciated.  On  the 
contrary,  the  special  ability  acquired  tln-ough  such  training  by  medical  officers 
of  the  National  Guard  has  been  taken  into  full  account  in  the  estimate 
in  question. 

Before  we  conclude  tliis  subject  it  will  be  well  to  point  out  that,  so  far  as 
medical  officers  of  the  regular  establislmaent  are  concerned,  we  are  the  only 
civilized  nation  which  has  failed  to  provide  at  least  sufficient  medical  officers 
for  the  needs  of  the  peace  army.  Dming  the  present  period  of  peace,  we  are 
compelled,  owing  to  the  shortage  of  officers  of  the  Medical  Corps,  to  employ 
approximately  one  hundi*ed  and  fifty  officers  in  the  Medical  Reserve  Corps. 
Tliis  number  is  exclusive  of  candidates  for  the  Medical  Corps  commissioned 
in  the  Medical  Reserve  Corps  for  instruction  at  the  Army  Medical  School. 

It  may  be  appropriate  here  to  devote  a  few  words  to  the  consideration  of 
the  number  of  medical  officers  of  the  National  Guard  generally  esteemed  neces- 
sary as  an  adequate  preparation  for  the  organization  of  our  army  in  war.  As 
already  noted  on  an  earlier  page,  very  few  States  have  as  yet  provided  field 
hospitals  and  ambulance  companies.  It  is  thought  that  the  National  Guard 
should  pro\'ide  enough  mechcal  officers  for  all  the  organizations  at  the  front.  In 
most  nations  the  needs  of  the  fine  of  communications  of  war  armies  have  been 
partially  provided  for  by  the  Red  Cross,  by  the  organization  of  relief  columns. 
As  stated,  we  have  only  begun  the  creation  of  similar  voluntary  aid  organiza- 
tions. 

On  the  basis  of  a  ten-per-cent  medical  personnel  for  a  fom'-hundred-thousand 
war  army  approximately  thirty-two  thousand  Hospital  Corps  men  would  be 
required.  It  is  assumed  that  the  difference  between  thirt3^-six  and  forty  thou- 
sand,— the  tliirty-six  thousand  being  composed  of  fom-  thousand  medical  officers 
and  thirty-two  thousand  Hospital  Corps  men, — ^w^ould  be  filled  by  dental  sur- 
geons, women  nurses,  and  civilian  employes.  It  being  assumed  again  that 
special  military  training  is  as  requisite  for  the  Hospital  Corps  as  for  the  Army 
generally,  six  thousand  Hospital  Corps  men  in  peace  would  be  required  as  a 
framework  for  the  thirty-two  thousand  required  for  the  war  army.  As  noted 
elsewhere,  the  present  allowance  for  the  regular  establislnnent  is  thirty-five 
hundred  Hospital  Corps  men.  This  number  does  not  meet  the  peace  require- 
ments of  the  Army  at  its  present  strength  on  the  basis  of  the  allowance  set 
by  the  regulations.  For  these,  about  forty-one  hundred  Hospital  Corps  men  are 
needed.     It  is  believed  that  the  requirements  of  the  National  Guard,  so  far  as 
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the  Hospital  Corps  is  concerned,  should  be  based  on  those  for  the  organizations 
of  the  front,  as  already  noted  in  connection  with  medical  officers. 

No  discussion  is  required  on  the  subject  of  the  creation  of  a  corps  of  civil- 
ian employes  for  war,  as  this  naturally  could  be  provided  for  at  the  time,  in 
accordance  with  the  special  needs  of  the  military  and  medical  situation.  It 
is  also  believed  that  the  dental  surgeons  required  for  the  increased  needs  of  a 
war  army  could  be  got  by  the  employment  of  civilian  dentists.  It  seems  to 
be  the  general  opinion,  however,  that  thirty-one  dental  sm'geons,  the  number 
at  present  in  the  service,  do  not  meet  the  requirements  of  our  regular 
army  in  peace.  The  Surgeon-General,  in  his  last  report,  stated  that  to  give 
each  man  in  the  service  one  treatment  a  year  would  require  a  corps  of  sixty 
dental  surgeons,  and  he  recommended  that  this  number  be  allowed.  As  no 
recommendation  for  increase  of  the  Nurse  (]orps  is  to  be  found  in  this  report  it 
is  presumed  that  the  present  number  is  considered  sufficient  for  the  needs  of  the 
service. 

Quality  of  the  Personnel. 

In  the  organization  of  any  medical  corps  quality  is  scarcely,  if  at  all, 
less  important  than  quantity.  The  standard  set  for  the  Medical  Corps  of  our 
army  has  always  been  a  high  one,  and  searching  examinations  are  required  for 
entrance  into  the  corps  and  afterward  for  each  promotion  up  to  the  grade  of 
lieutenant-colonel . 

Appointments  to  the  Medical  Corps  of  the  Army  are  made  by  the  President 
after  the  applicant  has  passed  the  prescribed  examination  and  has  been  recommended 
by  the  Surgeon-General. 

(a)  The  examination  will  consist  of  two  parts — a  preliminaiy  examination  and 
a  final  or  qualifying  examination  with  a  course  of  instruction  at  the  Army  Medical 
School  intervening. 

An  applicant  for  appointment  in  the  Medical  Corps  of  the  Araiy  must  be  be- 
tween twenty-two  and  thii-ty  years  of  age,  a  citizen  of  the  United  States,  and  a 
graduate  of  a  reputable  medical  school  legally  authorized  to  confer  the  degree  of 
doctor  of  medicine,  in  evidence  of  which  his  diploma  will  be  submitted  to  the  board 
at  the  time  of  his  preliminary  examination. 

Hospital  training  and  practical  experience  in  the  practice  of  medicine,  surgery, 
and  obstetrics  are  essential,  and  an  applicant  will  be  expected  to  present  evidence 
that  he  has  had  at  least  one  year's  hospital  experience,  or  the  equivalent  of  this  in 
practice. 

The  preliminary  examination  will  be  as  follows : 

Physical:  The  physical  examination  must  be  thorough  and  will  conforai  in  aU 
respects  to  that  required  of  candidates  for  commission  generally.  Each  applicant 
will  also  be  required  to  certify  that  he  labors  under  no  physical  infiiTnity  or  disability 
that  can  interfere  with  the  efficient  discharge  of  any  duty  he  may  be  called  upon 
to  perform. 

Written  examination  on  the  following  subjects:  Mathematics  (arithmetic, 
algebra,  and  plane  geometry),  geography,  history  (especially  of  the  United  States), 
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general  literature,  Latin  grammar,  and  the  reading  of  easy  Latin  prose.  English 
grammar,  orthography,  and  composition  will  be  determined  from  the  applicant's 
examination  papers. 

This  examination  may  be  omitted  in  the  case  of  applicants  holding  diplomas 
or  certificates  from  reputable  literary  or  scientific  colleges,  normal  schools  or  high 
schools  or  of  graduates  of  medical  schools  which  require  an  entrance  examination 
satisfactoiy  to  the  faculty  of  the  Araiy  Medical  School. 

Written  examination  in  the  following  subjects:  Anatomy,  physiology  and  his- 
tology, chemistry  and  physics,  materia  medica  and  therapeutics,  surgery,  practice  of 
medicine,  obstetrics  and  gynaecology. 

.  Applicants  who  attain  a  general  average  of  not  less  than  eighty  per  cent  in  the 
written  examinations  will,  upon  pledging  themselves  to  accept  a  conmiission  in  the 
Medical  Corps,  if  found  qualified  in  the  final  examination,  and  to  serve  at  least  five 
j'-ears  thereunder  unless  sooner  discharged,  be  appointed  to  the  Medical  Reserve 
Corps  with  the  rank  of  first  lieutenant  and  ordered  to  the  Army  Medical  School, 
Washington,  D.  C,  for  instruction  as  candidates  for  admission  to  the  Medical 
Corps  of  the  Army.  If,  however,  a  greater  number  of  applicants  attain  the  re- 
quired average  than  can  be  accommodated  at  the  school  the  requisite  number  will 
be  selected  according  to  relative  standing  in  the  examination. 

The  final  or  qualifying  examination  will  be  held  at  the  close  of  the  term  of  the 
Army  Medical  School  and  will  be  conducted  by  at  least  three  members  of  the  school 
board.  It  will  comprise,  first,  a  thorough  physical  examination;  second,  the  regular 
school  examination;  and  third,  a  clinical  examination.  .A  candidate  claiming  a 
knowledge  of  ancient  or  modern  languages,  higher  mathematics,  or  scientific  branches 
other  than  medical,  may  be  given  a  special  examination  in  the  same.  Proficiency 
in  such  special  examination  will  receive  due  credit  in  detemiining  the  candidate's 
relative  standing. 

The  searching  character  of  the  preliminary  examination  for  entrance  into 
the  Medical  Corps  may  be  appreciated  from  the  fact  that  about  one  out  of  every 
three  candidates  who  present  themselves  for  examination,  is  accepted.  A  few 
more  are  rejected  at  the  final  or  qualifying  examination.  This  year  (1909- 
1910),  for  the  first  time,  a  mid-year  examination  has  been  held  at  the  Army 
Medical  School ;  it  is  understood  that  two  candidates  were  dropped  as  the 
result  of  this  examination. 

Appointments  in  the  Medical  Reserve  Corps  are  made  by  the  President  after 
the  applicant  has  passed  the  prescribed  examination  and  has  been  recommended 
by  the  Surgeon-General.  ■ 

The  physical  examination  will  conform  to  that  of  the  Medical  Corps. 

The  professional  examination  will  consist  of  an  oral  examination  in  the  fol- 
lowing subjects:  practice  of  medicine;  surgery;  obstetrics  and  gynaecology;  and 
hygiene. 

Should  the  oral  examination  in  any  subject  be  unsatisfactory,  the  applicant 
may  be  permitted  to  take  a  written  examination  on  that  subject. 

(Manual  for  the  Med.  Dep't.) 
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Medical  Reserve  Corps  officers  have  no  examinations  after  they  enter  that 
service. 

The  examinations  for  the  medical  officers  of  the  organized  militia  are,  in 
very  general  terms,  based  on  those  for  medical  officers  of  the  regular  establish- 
ment. They  are  regulated,  however,  by  the  various  States  concerned,  and 
natm'ally  they  vary  very  widely  in  different  parts  of  the  country.  Generally 
speaking,  States  with  strong  militia  organizations  demand  an  adequate  and 
satisfactory  examination  for  medical  officers,  and  States  with  weak  National 
Guard  organizations  require  little  or  no  examination  for  entrance  into  their 
Medical  Corps,  and  no  examinations  thereafter.  In  this  connection  it  is  very 
encouraging  to  note  that,  in  recent  years,  examinations  for  the  Medical  Corps 
have  been  made  much  more  searching  in  the  States  as  a  whole. 

In  the  regular  establishment  members  of  the  Hospital  Corps  who  are  enlisted 
for,  and  permanently  attached  to,  the  medical  department  have  the  same 
physical  examination  for  enlistment  as  that  required  for  soldiers  generally,  and 
they  must  satisfy  the  requirements  of  all  soldiers  in  reference  to  enlistment. 
No  examination  is  required  for  promotions  to  the  grade  of  corporal,  lance  cor- 
poral, and  private  first  class.  For  the  grade  of  sergeant  the  candidate  must 
pass  a  satisfactory  examination  under  the  direction  of  the  Surgeon-General 
or  the  cliief  surgeon  of  a  division  or  department;  for  sergeants  first  class,  an 
examination  is  given  under  the  dh'ection  of  the  Surgeon-General. 

In  nearly  all  the  States  candidates  for  the  Hospital  Corps  have  a  physical 
examination  on  entering  the  service.  Then'  examinations  for  promotions  vary 
widely  in  different  States. 

Candidates  for  the  position  of  dental  surgeon  are  required  to  pass  a  rigid 
physical  examination,  and  those  who  do  not  possess  the  required  physical  quali- 
fications will  not  be  permitted  to  enter  upon  the  professional  examination.  The 
latter  examination  embraces  both  theoretical  knowledge  and  practical  operative 
and  prosthetic  dentistry;  particular  stress  being  laid  upon  clinical  examination 
in  practical  work.  (Manual  for  the  Med.  Dep't.) 

No  examination  other  than  that  on  entrance  is  required  from  dental  surgeons. 

Candidates  for  the  Army  Nurse  Corps  are  required  to  pass  a  satisfactory 
professional,  moral,  mental,  and  physical  examination.  No  examination  other 
than  that  for  entrance  is  required,  except  for  promotion  to  the  grade  of  Chief 
Nurse. 

Duties  of  the  Medical  Department. 

The  duties  of  the  medical  department,  as  defined  by  Ai'my  Regulations,  are 
as  follows  — 

The  Medical  Department  is  charged  with  the  duty  of  investigating  the  sani- 
tary condition  of  the  Army  and  making  recommendations  in  reference  thereto, 
of  advising  with  reference  to  the  location  of  permanent  camps  and  posts,  the 
adoption  of  systems  of  water  supply  and  purification,  and  the  disposal  of  wastes, 
with  the  duty  of  caring  for  the  sick  and  wounded,  making  physical  examinations 
of  officers  and  enlisted  men,  the  management  and  control  of  military  hospitals, 
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the  recruitment,  instruction,  and  control  of  the  Hospital  Corps  and  of  the  Army 
Nurse  Corps  (female),  and  furnishing  all  medical  and  hospital  supplies,  except 
for  public  animals. 

Education  and  Training. 

For  the  performance  of  these  duties  a  special  education  is  required.  Con- 
trary to  the  custom  in  a  number  of  other  services  our  medical  officers  are  all 
gi'aduated  physicians  when  they  enter  the  Medical  Corps. 

The  Army  Medical  School,  which  is  located  in  Washington,  D.  C,  is  conducted 
for  those  candidates  for  the  Medical  Corps  who  have  passed  the  preliminary 
examination,  for  older  medical  officers  who  obtain  permission  to  attend,  and 
for  medical  officers  of  the  organized  militia.  As  a  matter  of  fact,  few  students 
are  found  there  except  from  the  first  class,  although  in  almost  every  school 
course  are  one  or  two  medical  officers  of  the  organized  militia.  In  the  nature 
of  things  it  is  not  probable  that  great  numbers  of  such  officers  will  ever  find 
the  time  necessary  for  attendance  upon  this  school. 

The  object  of  the  Army  Medical  School  is  to  train  the  students  therein  in 
such  subjects  as  are  appropriate  to  the  duties  which  a  medical  officer  of  the 
army  is  called  upon  to  perform. 

The  course  of  instruction  shall  be  both  theoretical  and  practical,  and  shall 
embrace  a  period  of  eight  months,  commencing  on  the  1st  of  October. 

The  course  of  instruction  shall  embrace  the  following  subjects: — (1)  Duties 
of  medical  officers.  Medical  Department  administration,  and  customs  of  the  service; 
(2)  militaiy  hygiene;  (3)  clinical  microscopy  and  bacteriology;  (4)  military 
surgery;  (5)  militaiy  and  tropical  medicine;  (6)  sanitary  chemistry;  (7)  hospital 
corps  drill;  (8)  operative  surgery;  (9)  ophthalmology  and  optometry;  (10) 
a:-ray  work;    and  (11)  equitation. 

(Manual  for  the  Medical  Department.) 

It  will  be  noted  that  this  list  of  subjects  contains  a  number  which  would  be 
studied  as  a  matter  of  course  in  any  medical  school.  In  practice  it  has  been 
found,  however,  that  tliis  is  necessary  in  order  to  qualify  medical  officers  for  all 
their  duties  in  the  service.  This  also  seems  to  be  the  practice  in  similar  schools 
in  other  countries,  though  a  number  of  such  schools  devote  considerably  more 
time  relatively  to  military  instruction.  It  is  noteworthy  that  most  military 
medical  schools  are  increasing  their  courses  on  the  subject  of  map  reading,  and 
it  certainly  seems  essential,  in  these  days  of  large  armies,  that  medical  officers 
should  be  proficient  in  this  and  other  military  subjects  to  a  greater  extent  than 
has  been  the  case  with  us  in  the  past. 

In  the  regular  establishment  all  service  constitutes,  or  should  constitute,  a 
course  of  post-graduate  instruction.  The  searching  examinations  for  promotion 
which  have  been  previously  mentioned  render  it  necessary  that  all  medical 
officers  should  keep  abreast  of  the  times  in  medicine  as  well  as  in  their  mili- 
tary duties  if  they  wish  to  avoid  the  risk  of  failing  for  promotion  or  even  of 
being  separated  from  the  ser\dce. 
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Tropical  service  also  presents  its  special  problems,  and  service  in  the  field  in  a 
tropical  country  is  now  by  no  means  unusual.  Manoeuvres  on  a  great  scale,  such 
as  are  held  in  the  more  military  nations,  have  not  been  available  to  us  until  with- 
in the  last  few  years.  Nor  as  yet  do  they  compare  favorably,  in  respect  to  the 
questions  presented  for  solution  by  large  bodies  of  troops  gathered  together  on 
a  war  footing,  with  the  grand  manoeuvres  conducted  by  a  number  of  countries. 
Moreover,  shortage  in  personnel  and  transportation,  which  always  exists  in  the 
medical  department  in  our  manoeuvres,  makes  the  lessons  to  be  learned  from 
them  by  that  department  of  much  less  value  than  they  would  be  if  provisions 
could  be  made  to  put  it  actually  on  a  war  basis  at  such  times.  As  a  matter  of 
fact,  until  the  summer  of  1909  no  complete  field  hospitals  and  ambulance  com- 
panies had  been  assembled  since  the  Spanish-American  War.  In  the  interim 
the  organization  of  these  two  units  had  been  considerably  changed,  and  con- 
sequently there  was  only  theoretical  knowledge  of  how  they  would  actually  be 
operated.  In  1909,  however,  three  camps  for  the  instruction  of  militia  medical 
officers  were  established.  Each  of  these  camps  had  a  complete  field  hospital 
with  an  ambulance  company.  They  were  so  successful  in  all  respects  that,  it 
is  presumed,  they  will  be  established  every  other  year  in  the  future,  the  general 
manoeuvres  being  held  in  the  intervening  years.  The  difficulties  encountered 
in  organizing  complete  field  hospitals  and  ambulance  companies  for  the  camps 
in  question  have  led  to  an  increased  sentiment,  on  the  part  of  many  officers, 
that  a  few  of  these  organizations  should  be  maintained  at  all  times.  Nothing 
has  yet  been  done  in  this  direction. 

As  is  true  in  other  respects,  the  education  of  medical  officers  of  the  organized 
militia  varies  to  a  considerable  extent  in  the  different  States.  In  some,  cor- 
respondence schools  are  in  operation;  in  others,  medical  officers  are  gathered 
together  at  more  or  less  frequent  intervals  for  study  and  discussion  of  their 
special  problems ;  and,  in  still  others,  practically  no  instruction  of  this  character 
is  given.  All  medical  officers  of  the  organized  militia  now  have  some  experience 
in  examining  recruits,  which  unquestionably  benefits  the  service  as  a  whole, 
though  it  is  extremely  burdensome  and  time-consuming  for  these  physicians, 
who,  as  a  rule,  are  busily  occupied  with  their  own  private  practices.  These 
medical  officers  also  have  the  opportunity  for  chill  presented  by  the  medical 
departments  of  the  organizations  to  which  they  belong.  Summer  camps 
and  manoeuvres  afford  them  practice  in  military  sanitation.  It  is  the 
universal  opinion,  however,  that  the  camps  for  instruction  for  militia  medi- 
cal officers  estabhshed  in  1909,  which  have  been  mentioned  above,  afforded 
the  best  opportunity  that  has  yet  been  presented  for  the  instruction  of 
such  officers. 

Since  the  immediately  preceding  paragraphs  were  written  another  long 
step  in  advance  has  been  taken  in  methods  for  educating  medical  officers.  This 
is  described  as  follows  in  a  general  order  issued  July  11th,  1910: — 

1.  A  field  service  school  for  medical  officers  is  established  as  a  part  of  the 
Army  Service  Schools  at  Fort  Leavenworth,  Kansas. 

2.  This  school  will  be  known  as  the  Army  Field  Service  School  for  Medical 
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Officers.  Its  o])ject  is  the  preparation  of  officers  of  the  medical  corps  and  of  medical 
officars  of  the  organized  militia  for  the  better  performance  of  their  duties  as  adminis- 
trative ^nd  staff  officers  on  field  service  and  to  make  research  into  such  subjects 
as  may  concern  medical  officers  under  field  conditions. 

3.  The  commandant  and  the  secretaiy  of  the  Army  School  of  the  line  will  be 
the  commandant  and  secretary,  respectively,  of  the  Anny  Field  Service  School  for 
JMedical  Officers.  The  assistant  commandant  ^^■ill  be  an  officer  of  the  medical  coips 
with  gi-ade  not  lower  than  that  of  major. 

PERIOD    OF   INSTRUCTION. 

4.  The  course  of  instruction  will  cover  a  period  of  not  less  than  six  weeks, 
beginning  about  April  1st  of  each  year. 

STUDENT    OFFICERS. 

5.  Selection  of  student  officers  will  be  made  as  follows: 

(a)  The  Surgeon  General  will  submit  to  the  Adjutant  General  of  the  AiTny,  not 
later  than  January  1st  of  each  year,  the  names  of  not  less  than  four  nor  more  than 
eight  officers  of  the  medical  corps  whom  he  recommends  for  detail  for  instruction  in 
the  school. 

(b)  Medical  officers  of  the  organized  militia  who  may  apply  for  entrance  and 
whose  admission  may  receive  the  approval  of  the  Secretary  of  War,  not  to  exceed  a 
total  of  six  in  any  one  session,  may  also  be  detailed  for  instruction  in  the  school, 
subject  to  the  provisions  of  paragraphs  6,  11,  13,  14,  15,  16,  and  17.  General  Orders, 
Xo.  69,  War  Department,  1910. 

The  details  will  be  announced  in  orders  from  the  AVar  Department. 

COURSE    OF    STUDY. 

6.  The  course  of  study  will  be  conducted  under  the  three  existing  departments 
of  the  Army  Staff  College  as  follows : 

I.  The  Department  of  Care  of  Troops. 

II.  The  Department  of  Military  Art. 

III.  The  Department  of  Engineering. 

/.  Department  of  Care  of  Troopf^. 

The  course  will  comprise  the  following  subjects  or  fields  of  inquiry: 

(a)  Duties  of  the  medical  department  in  the  field;  general  sanitary  organiza- 
tion; the  details  of  organization  of  the  various  sanitary  units;  the  functions  of  ad- 
ministrative medical  officers;  sanitary  equipment  and  supply;  the  transportation 
service  of  the  front;  range  of  modern  weapons;  battle  casualty  percentages;  location 
and  function  of  mobile  relief  organizations  during  action;  sanitaiy  service  of  the 
line  of  communications  and  of  the  base;  the  use  of  the  Red  Cross  and  other  voluntary 
aid  associations. 

Instruction  will  be  by  lectures,  conferences,  problems,  terrain  exercises,  and 
the  pi'actical  use  and  direction  of  organized  field  sanitary  units. 

(b)  The  civil  function  of  the  medical  department  in  occupied  territoiy. 
Instruction  will  be  by  conferences  and  problems. 

(c)  The   preparation   of   a  scheme  foi-  the  organization,  equipment,  and  supply 
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of  the  medical  department  of  a  large  militaiy  force,  either  expeditionary  or  on  the 
defensive. 

Instruction  will  be  by  conferences  and  problems. 

//.  Department  of  Military  Art. 

The  course  will  comprise  the  following  subjects: 

(a)  Organization  and  administration  of  troops  in  the  field;  orders;  the  ele- 
mentary principles  of  tactics;  staff  administration  and  supply. 

Instruction  will  be  by  lectures,  demonstrations,  tactical  and  staff  rides. 

(b)  In  co-operation  with  the  department  of  care  of  ti'oops  there  will  be  at  least 
one  manoeuvre  on  map  or  terrain  to  illustrate  the  relation  of  the  sanitary  service 
to  the  military  forces  as  a  whole. 

///.  Departinent  of  Engineering. 

The  course  will  comprise  theoretical  and  practical  work  in  the  following  sub- 
jects: 

(a)  Military  topograph}-,  map  reading;  the  principles  and  practice  involved 
in  the  use  of  all  classes  of  maps  for  military  purposes. 

Instruction  will  be  by  lectures,  conferences,  practical  examinations,  and  studies 
of  terrain. 

(b)  Military  topography,  sketching;  the  principles  and  pi-actice  involved  in 
the  rapid  making  of  simple  road  and  position  sketches. 

Instmction  will  be  by  lectures,  conferences,  and  brief  field  practice. 

CO-OPERATIOX. 

7.  The  student  officers  of  the  Amiy  Field  Service  School  for  Medical  Officers 
and  the  organii^ed  sanitary  units  located  at  Fort  Leavenworth  will  be  used  with  the 
several  service  schools  in  terrain  exercises,  manoeuvres,  and  staff  or  tactical  rides, 
to  the  end  that  the  student  officers  of  all  these  institutions  may  obtain  the  maximum 
benefit  from  the  exercises  prescribed. 

CERTIFICATES    OF    PROFICIENCY. 

S.  Student  medical  officers  who  complete  the  course  satisfactorily  will  receive 
certificates  setting  forth  that  fact. 

NEGLECT    OF    DUTY. 

9.  Should  any  student  officer  neglect  his  studies  or  other  mihtary  duties  he 
will,  upon  reconunendation  of  the  academic  board,  approved  by  the  commandant, 
and  by  authority  of  the  Secretaiy  of  War,  be  relieved  by  the  commandant  from 
duty  at  the  Army  Field  Service  School  for  Medical  Officers  and  sent  foi'with  to  join 
his  proper  station. 

REPORT  ON   QUALIFICATIONS. 

10.  At  the  end  of  the  course  of  instruction  the  academic  board  will  report 
upon  the  qualifications  of  each  student  officer  for  the  performance  of  medical 
staff  duties. 
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Each  report  wiU  be  forwarded  by  the  commandant,  with  such  remarks  in  the 
case  as  he  deems  proper,  to  the  Adj  utant  General  of  the  Army  for  file  with  the  per- 
sonal record  of  the  officer  concerned. 

ORDERS    TO    GOVERN. 

11.  So  far  as  they  do  not  conflict  with  this  order  the  provisions  of  General  Orders, 
No.  69,  War  Department,  1910,  will  govern. 

By  another  general  order  of  approximately  the  same  date  an  Army  Field 
Service  and  Correspondence  School  for  Medical  Officers  has  been  organized 
at  Fort  Leaven-worth,  Kansas,  and  has  been  designated  as  one  of  the  Army 
Service  Schools.  At  present  it  is  reaUzed  that  only  a  small  number  of  medical 
officers  wall  find  it  practicable  actually  to  go  to  Leavenworth.  For  this  class 
the  "correspondence  school"  is  designed.  Students  of  this  school  will  be  given 
practical  problems  for  solution  from  time  to  time.  The  solutions  will  be  re- 
turned to  Fort  Leavenworth  within  a  specified  period  and  will  then  be  commented 
on  by  the  medical  officer  in  charge  of  tliis  special  branch  of  the  w^ork.  The 
"correspondence  school"  is  already  in  operation.  The  thu'ty  ranking  majors 
of  the  medical  corps  in  the  United  States  who  have  not  been  examined  for 
promotion  have  been  designated  by  the  Surgeon  General  as  students  for  the 
first  course.  The  first  problems  have  been  solved  by  these  officers  and  returned 
to  LeavenW'Orth. 

Some  years  have  now  elapsed  since  the  first  company  of  instruction  for  the 
Hospital  Corps  of  the  regular  establishment  was  created.  Four  such  companies 
are  now  in  existence.  As  far  as  possible  all  men  entering  the  Hospital  Corps  are 
sent  first  to  such  companies.  I  quote  the  following  from  the  regulations  on 
this  subject: — 

The  length  of  the  course  of  instruction  for  recruits  is  four  months  and  in 
addition  to  discipline  covers  the  following  subjects:  (1)  Duties  of  a  soldier;  (2) 
bearer  drill;  (3)  first  aid  and  personal  and  camp  hygiene,  including  the  sterilization 
of  water  and  disinfection;  (4)  anatomj^  and  physiology;  (5)  diet  cooking;  (6) 
nursing,  including  bandaging  and  the  use  of  Medical  Department  appliances; 
(7)  materia  medica  and  pharmacy;  (8)  care  of  animals,  and  equitation;  (9)  clerical 
work;  (10)  field  work. 

Instruction  in  clerical  work,  materia  medica,  and  pharmacy  will  only  be 
given  to  men  of  sufficient  intelligence  and  aptitude. 

Selected  men  who  have  completed  this  course  of  instruction  may  be  given 
two  months  additional  instruction  in  one  or  more  of  the  following  subjects:  Phar- 
macy, clerical  work,  and  cooking.  Instruction  for  non-commissioned  officers 
including  candidates  for  that  position,  covers  the  following  subjects:  Elementary 
hygiene,  minor  surgery,  army  regulations,  mess  management. 

Besides  the  instruction  given  to  Hospital  Corps  men  of  the  regular  estab- 
lishment, at  the  companies  of  instruction,  every  Hospital  Corps  detachment 
under  its  senior  medical  officer  is  also  given  courses  of  instruction  both  in  winter 
and  in  summer ;  these  courses  being  appropriate  to  the  different  seasons.  Non- 
commissioned officers  and  men  of  this  corps  are  also  continually  practised  in 
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their  duties  in  garrison  and  in  the  field.  Manreuvres  are  of  value  to  them  just 
as  they  are  to  medical  officers. 

No  such  elaborate  course  of  instruction  as  that  outlined  above  can  of  course 
be  given  to  the  Hospital  Corps  of  the  National  Guard.  As  a  general  thing,  it 
is  only  practicable  to  teach  these  men  discipline,  drill,  and  first-aid,  nor  do  they 
have  much  practice  in  caring  for  sick,  for  at  the  amiual  encampments  and  man- 
CBuvres,  the  only  time  when  they  could  have  sick  to  care  for,  serious  cases 
are  promptly  sent  to  hospitals  or  to  their  homes.  In  a  few  States,  in  a  very 
few  organizations,  schools  for  non-commissioned  officers  of  the  Hospital  Corps 
are  conducted.  At  the  general  manceu^Tes  members  of  the  Hospital  Corps  of 
the  organized  militia  get  the  benefit  of  practical  experience  in  the  performance 
of  their  duties  in  the  field. 

Dental  surgeons  hardly  require  instruction  m  military  duties,  nor  do  they 
receive  it.  Members  of  the  Army  Nurse  Corps  are  invariably  sent  on  appoint- 
ment to  a  large  military  hospital,  where  they  can  learn  the  military  routine  before 
going  to  the  tropics  or  elsewhere. 

It  will  be  noted  that  nothing  has  been  said  in  reference  to  instruction  of 
officers  of  the  Medical  Reserve  Corps,  nor  is  there  any  general  system  for  this. 
At  present,  newly  appointed  officers  of  this  corps  on  the  active  list  are  usually 
assigned  to  a  large  post  where  they  can  be  initiated  in  their  duties  by  a  senior 
medical  officer.  Officers  on  the  inactive  list  are  supplied  by  the  Surgeon-Gen- 
eral's office  with  the  more  interesting  publications  which  appear  from  time 
to  time  on  the  medico-military  service. 

Aside  from  formal  com*ses  of  instruction  the  closer  affiliation  of  recent  years 
between  medical  officers  of  the  regular  establishment  and  those  of  the  National 
Guard  has  been  of  considerable  educational  value  to  both  classes.  A  society. 
The  Association  of  ]\Iilitary  Surgeons  of  the  United  States,  is  also  available 
to  both.  This  society  publishes  montlily  a  joiu'nal  to  which  National  Guard 
and  Army  medical  officers  both  contribute.  The  annual  meeting  of  the  associa- 
tion permits  the  interchange  of  ^dews  and  experiences. 

The  distribution  of  an  army  in  time  of  peace  is  of  course  a  matter  of  very 
considerable  importance  in  regard  to  the  effectiveness  of  its  training  for  war. 
This  applies  to  the  medical  department  as  well  as  to  other  parts  of  the  army, 
though  this  is  sometimes  forgotten.  In  a  word,  there  is  no  question  but  that 
any  army  which  in  time  of  peace  is  organized  as  nearly  as  may  be  as  it  would  be 
in  war  enjoys  a  considerable  advantage  when  war  comes.  The  opposite  condi- 
tion has  been  the  bane  of  the  American  army  ever  since  its  creation.  Not  so 
many  years  ago  the  presence  of  hostile  Indians  in  our  Western  country  neces- 
sitated the  maintenance  of  many  small  garrisons,  and  similar  conditions  are 
true  in  the  Phihppines  to-day.  It  is  obvious  that  an  army  so  distributed  is 
totally  unable  to  make  a  practical  study  of  the  problems  connected  with  serious 
warfare.  While  present  conditions  would  permit  our  army  to  be  gathered  into 
large  garrisons  within  the  limits  of  the  United  States  proper,  we  nevertheless 
still  maintain  considerably  over  a  hundred  small  posts.  A  number  of  these, 
it  is  true,  are  coast  artillery  posts,  which  must  be  maintained  in  any  event.     The 


920  AMERICAN  PRACTICE  OF  SURGERY. 

report  of  the  Secretar}^  of  War,  quoted  at  length  abo\'e,  shows  that  the  War 
Department  is  quite  aware  of  this  unfortunate  condition  of  affairs. 

Without  further  discussion  of  this  subject  we  may  now  consider  the  effect 
which  these  numerous  small  posts  have  on  the  medical  officers  of  the  regular  es- 
tablishment. It  is  believed  that  they  tend  to  exert  a  dwarfing  influence,  both 
from  the  military  and  from  the  medical  standpoint.  From  the  military  stand- 
point the  small  post  presents  very  little  opportunity  for  practical  instruction. 
From  the  medical  standpoint  conditions  are  not  very  much  better,  as  the  oppor- 
tunities for  medical  practice  are  necessai'Uy  limited.  Moreover,  a  wholly  false 
sense  of  proportion  is  created  as  to  military  and  medical  duties,  the  latter  being 
given  far  too  much  prominence.  It  is  not  too  much  to  say  that,  in  the  past  at 
any  rate,  the  status  of  the  medical  officer  was  fixed  wholly  in  the  minds  of  most 
people  by  his  success  as  a  family  practitioner  in  garrison.  It  is  almost  needless 
to  point  out  that  this  was  in  no  sense  the  measure  of  his  value  as  an  army  medical 
officer.  What  has  been  said  does  not  mean  that  it  would  be  desirable  to  sub- 
ordinate the  doctor  to  the  officer.  Quite  the  contrary,  he  should  be  a  good  doctor 
when  he  enters  the  service  and  should  continue  to  be  so,  giving  all  his  patients 
the  care  and  attention  to  which  they  are  justly  entitled;  but  at  the  same  time 
this  should  not  be  permitted  to  take  all  his  time  nor  to  interfere  with  his  prep- 
aration for  war,  which  is  as  essential  to  him  as  to  any  other  officer.  In  the 
later  years  of  the  medical  officer's  service  it  seems  essential  that  the  adminis- 
trative part  of  his  work  should  replace  to  a  considerable  extent  the  medical. 
To  be  sure,  it  seems  a  great  pity  that  medical  experience  should  be  sacrificed 
by  such  a  plan.  It  is  impossible  to  escape  from  it,  however,  if  we  are  to  have  an 
efficient  medical  ser\dce  in  war,  the  goal  for  which  we  should  all  be  striving. 
This  fact  seems  to  have  been  recognized  in  om-  ser^dce  by  the  character  of  the 
examinations  v/hich  are  now  prescribed  for  promotion  to  the  grade  of  lieutenant- 
colonel  in  the  Medical  Corps.  Knowledge  of  medicine  alone  is  not  sufficient 
to  enable  the  officer  to  pass  these  examinations,  nor — as  has  been  previously 
stated — should  this  be  the  case  if  we  are  to  have  an  efficient  medical  corps  in 
war  and,  so  far  as  this  conduces  to  that  result,  an  efficient  army.  In  consider- 
ing this  question  it  will  be  well  to  look  at  the  other  side  of  the  picture.  In  read- 
ing the  history  of  the  Ci\dl  War  it  will  be  found,  in  numerous  instances,  that 
eminent  civil  practitioners  commissioned  as  medical  officers,  without  previous 
experience  to  fit  them  therefor,  and  placed  in  positions  of  gi*eat  administrative 
responsibility,  disregarded  theu'  responsibilities  in  this  respect  and  devoted 
themselves  to  professional  attendance  on  individuals.  Some  of  these  gentlemen 
have  recorded  with  great  pride  the  number  of  amputations  they  made,  and 
undoubtedly  made  well  according  to  the  teachings  of  that  time,  but  at  the  same 
time  they  were  wholly  unmindful  of  the  measm-es  which  they  should  have  taken 
as  medical  officers  to  promote  the  efficiency  of  the  army  of  wliich  they  com- 
posed an  important  part.  Contrast  this  condition  of  affau's  with  that  which 
existed  in  the  well-organized  Japanese  Army  during  the  Russo-Japanese  War. 
In  that  army  it  was  fully  realized  that,  in  the  interests  of  the  service,  as  well 
as  in  those  of  the  incfividual,  there  must  be  competent  direction.    This  the 
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trained  medical  officers  of  the  higher  grades  furnished,  thus  insuring  at  all 
points  the  surgical  skill  available  to  those  who  needed  it,  without  themselves 
attempting  individually  to  operate. 

Besides  the  small  garrisons  which  have  been  mentioned  above,  a  certain 
number  of  medical  officers  in  time  of  peace  are  stationed  either  in  the  Surgeon- 
General's  Office  as  assistants  or  as  chief  surgeons  of  departments.  All  these 
positions  imply  a  considerable  administrative  responsibility.  Our  four  general 
hospitals  serve  as  excellent  schools  for  instructing  medical  officers  in  adminis- 
trative work  on  a  scale  much  larger  than  that  of  post  hospitals.  The  general 
hospitals  also  give  excellent  professional  advantages  which  are  extended  under 
the  policy  of  the  present  Surgeon-General  to  the  maximum  number  of  medical 
officers.  A  few  medical  officers  are  detailed  at  supply  depots,  the  various  schools, 
etc.,  and  a  few  have  done  extremely  creditable  service  as  sanitary  administrators 
in  Cuba,  the  Canal  Zone,  and  the  Philippines.  A  very  small  number  are  assigned 
as  attending  surgeons  in  cities.  The  general  policy  in  assigning  attending 
surgeons  has  been  to  afford  them  an  opportunity  for  medical  study.  Shortage 
in  personnel,  however,  has  made  this  almost  a  "dead  letter,"  and,  although 
the  advantage  of  the  German  plan  of  assigning  medical  officers  to  civil  hospitals 
has  been  recognized  for  many  years,  our  corps  has  never  been  large  enough  to 
permit  such  a  scheme  to  be  put  into  practice. 

As  is  generally  known,  medical  officers  of  the  National  Guard  in  time  of 
peace  devote  but  a  small  portion  of  their  time  to  their  military  duties.  The 
high  grade  of  efficiency  demanded  of  such  officers  in  recent  years  has  imposed 
increased  sacrifices  on  their  part,  and,  under  present  conditions,  it  is  believed 
that  they  are  devoting  as  much  time  as  could  be  possibly  expected  of  them,  due 
account  being  taken  of  the  fact  that  nearly  all  of  them  must  meet  the  demands 
of  an  active  civil  practice. 

The  remarks  made  above  in  reference  to  the  medical  officers  of  the  regular 
establishment  apply  with  almost  equal  force  to  the  Hospital  Corps.  There  is, 
however,  one  very  important  difference  between  the  regular  medical  officers  and 
Hospital  Corps  men:  the  former  are  well  qualified  in  their  professional  duties 
on  entering  the  service,  while  the  latter  have  everything  to  learn.  It  is  essential, 
therefore,  that  Hospital  Corps  men  receive  instruction  in  the  actual  care  of  the 
sick  before  they  are  perfected  in  their  military  duties;  on  the  other  hand, 
it  is  desirable  that  they  obtain  a  certain  amount  of  military  knowledge  before 
they  are  assigned  to  duty  in  hospitals.  Provision  is  usually  made  for  both 
under  present  arrangements.  For  example,  the  ordinary  garrison  hospital 
enables  Hospital  Corps  men  to  learn  how  to  care  for  the  sick,  and — as  their 
duties  are  much  less  complicated  than  those  of  medical  officers — they  have  an 
opportunity  to  gain  at  manoeuvi'es  an  amount  of  military  experience  which  is 
almost  if  not  quite  sufficient  to  enable  them  to  perform  such  duties  well.  It 
is  certainly  essential,  in  the  training  of  these  men,  that  everything  should  tend 
to  develop  the  military  spirit.  Under  modern  conditions  of  warfare  the  medical 
personnel  is  exposed  to  such  grave  risks  that  every  one  of  their  number  should 
be  taught  to  be  a  good  soldier. 


922  AMERICAN  PRACTICE  OF  SURGERY. 

Dental  surgeons  are  employed  in  peace  just  as  they  would  be  in  war.  The 
ideal  aiTangement  for  the  members  of  the  Army  Nurse  Corps  would  be  to  create 
in  peace  an  organization  of  which  each  member  would  be  competent  to  assume 
important  administrative  duties  in  the  event  of  war.  Theii'  emplojnnent 
in  peace  is  intended  to  promote  this  object.  As  will  be  readily  appreciated, 
however,  administrative  talent  is  comparatively  rare;  hence  it  is  only  with  a 
nurse  corps  of  the  very  best  class  that  this  could  be  accomplished.  Employ- 
ment of  the  Army  Nurse  Corps  in  peace  should,  without  question,  help  toward 
the  development  of  the  administrative  faculty,  and  administrative  positions, 
with  increased  paj^,  are  always  open  to  nm'ses  as  soon  as  they  manifest  that 
they  are  capable  of  filling  them. 

Supplies. 

As  previously  noted,  the  medical  department  is  charged  with  the  duty 
of  furnishing  all  medical  and  hospital  supplies  except  such  as  are  needed 
for  public  animals.  This  includes  medicines,  di'essings,  surgical  instruments, 
operating-room  equipment,  hospital  furniture,  the  pouches  carried  by  Hospital 
Corps  men,  the  various  medical  and  surgical  chests,  those  for  hospital  messes 
and  for  food,  etc.  In  addition,  a  part  of  the  litters  and  all  the  travois  are  pro- 
vided by  the  medical  department.  The  equipment  of  men  and  horses  comes 
from  the  Ordnance  Department,  the  food  from  the  Subsistence  Department, 
and  the  Quartermaster's  Department  furnishes  clothing,  tents,  animals,  wagons, 
ambulances,  etc.,  as  well  as  sterilizers  for  water  and  incinerators.  This  depai't- 
ment  also  constructs  hospital  buildings.  In  time  of  peace  no  great  difficulty 
is  experienced  in  obtaining  all  the  various  supplies  required  by  the  Medical 
Department.  Campaign,  or  even  field,  service  presents  a  very  different  con- 
dition, however,  and  there  is  much  to  be  said  in  favor  of  the  opinion  expressed 
by  many  medical  officers  that,  as  a  correct  principle  of  administration,  the  Med- 
ical Department  should  supply  all  articles  used  exclusively  by  that  department. 
The  experiences  of  the  Spanish-American  War  showed  that,  in  the  midst  of  very 
complex  duties,  it  was  extremely  difficult  for  the  Quartermaster's  Department 
to  give  attention  to  the  clamorous  needs  of  the  Medical  Department.  In  war 
the  needs  of  the  Medical  Department  are  so  enormous  that,  in  the  belief  of  many 
officers,  these  needs  will  never  adequately  be  provided  for  during  peace  unless 
the  responsibility  for  accomplisliing  tliis  be  entrusted  to  the  department  itself. 
"WTiat  has  been  said  is  not  intended  to  maintain,  however,  that  any  one  depart- 
ment should  attempt  to  be  complete  in  itself  so  far  as  supplies  are  concerned. 
This  is  impracticable  in  any  army.  An  army  is  in  fact  very  like  a  chain  the 
strength  of  which  depends  on  the  weakest  link;  that  is  to  say,  no  matter  how 
strong  our  medical  department  might  be,  if  the  other  departments  were 
weak  the  fonner  could  not  perform  its  duties  properly.  The  question  is  often 
asked:  "Was  not  the  Japanese  mechcal  department  in  the  Russo-Japanese 
War  very  competent  and  efficient?"  It  certainly  was,  but  its  efficiency  was 
dependent,  not  on  itself  alone,  but  on  the  fact  that  it  was  a  part  of  an  ex- 
tremely well-balanced  and  well-organized  army,  in  which  every  other  depart- 
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ment  performed  its  full  part.  It  is  equally  certain  that,  in  the  event  of  another 
war,  if  this  does  not  prove  to  be  the  case  with  us,  the  Medical  Department  will 
again  suffer  from  criticism  which  will  not  be  wholly  deserved.  So  far  as  the 
medical  supplies  furnished  by  the  Medical  Department  itself  are  concerned,  we 
are  now  much  better  prepared  than  at  the  time  of  the  Spanish-American  War, 
as  such  supplies  are  on  hand  in  sufficient  quantities  to  ec|uip  eight  di\asions. 
Moreover,  tentage  for  this  pm'pose  has  been  obtained  from  the  Quartermaster's 
Department  and  is  available  for  issue  wdth  Medical  Department  units. 

Since  the  passage,  some  years  ago,  of  the  Dick  Bill,  wliich  requii-es  that  the 
equipment  of  National  Guard  organizations  be  the  same  as  that  of  the  regular 
establishment,  many  medical  supplies  have  been  issued  to  the  medical  depart- 
ment of  the  guard.  Most  of  tliis  property  has  been  that  which  pertains  to  regi- 
mental organizations.  As  noted  above,  very  few  Organized  Militia  field  hospitals 
have  yet  been  created,  and  therefore  naturally  there  has  been  little  call  on  their 
part  for  equipment.  So  far  as  known,  no  Organized  Militia  regiments  have  full 
medical  equipment  for  either  the  regimental  infirmary  or  the  hospital,  but  a 
number  have  a  sufficient  amount  of  such  equipment  to  enable  them  to  take 
the  field  for  a  short  period.  More  or  less  tentage  is  also  on  hand  in  the  regi- 
mental medical  departments  of  many  States.  Transport  is  generally  lacking 
or  is  present  in  very  meagre  amount. 

From  what  has  been  said  it  is  apparent  that  the  Medical  Department  of 
our  aiTiiy  is  not  wholly  prepared  for  war.  It  is  only  fair  to  point  out,  however, 
that  conditions  in  this  respect  have  improved  infinitely  within  the  past  few  years. 
Before  the  Spanish-American  War  there  were  comparatively  few  men  within 
the  Medical  Department  itself  who  realized  what  the  demands  of  war  would  be. 
In  the  army  at  large,  at  that  time,  it  is  safe  to  say  that  there  were  not  half  a 
dozen  officers  who  had  seriously  studied  the  needs  of  the  Medical  Department 
as  part  of  an  army  in  war,  and  there  was  no  public  sentiment  in  favor  of  the 
creation  of  a  medical  department  nucleus  from  which  could  grow  a  strong  body 
that  would  support  the  weight  of  war.  Now  the  Medical  Department  itself 
is  clearly  aware  of  what  it  must  have  if  it  is  to  play  its  proper  part  in  war;  and 
a  large  number  of  officers  outside  of  that  Department  realize  its  necessities 
very  nearly  as  well  as  does  the  Department  itself.  The  question  is  one  of 
a  complicated  character  and  not  easy  for  everybody  to  understand.  Its  sat- 
isfactory solution  may  be  looked  for  only  in  the  remote  future,  when  a  public 
sentiment  shall  have  been  created  in  favor  of  making  the  expencUtures  necessary 
to  the  building  up  of  a  Medical  Department  framework  strong  enough  to  stand 
up  under  the  heavy  load  that  wUl  be  placed  upon  it  during  war.  Some  such 
public  sentiment  was  manifested  by  the  passage  of  a  bill  in  1908  to  increase 
the  efficiency  of  the  Medical  Department  of  the  Army.  Other  countries  have 
made  much  progress  in  bettering  the  organization  of  their  medical  departments, 
and  it  therefore  behooves  us  as  a  nation,  if  we  would  not  fall  behind,  to  give  the 
most  serious  consideration  to  this  subject. 

Organization  in  Time  of  War. — While  the  organization  pro^dded  for  our 
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army  in  time  of  peace  is  totally  different  from  that  provided  for  any  other  army, 
it  may  be  said,  in  general  terms,  that  the  war  organizations  of  different  comitries 
(om-  own  included)  do  not  vary  except  in  minor  details.  Just  at  present  our 
War  Department  is  making  some  radical  changes  in  organization  and  adminis- 
tration. These  are  embodied  in  the  new  Field  Service  Regulations  and  the 
new  Manual  for  the  Medical  Department.  The  latter  has  not  yet  been  published 
It  is  believed,  however,  that  the  text  as  it  now  stands  in  the  MS.  will  not  be 
materially  altered  before  it  is  set  up  in  type,  and  that  I  may  therefore  safely  refer 
to  it  here  as  something  definitely  settled.  It  is  evident  that,  with  radical  changes 
so  imminent  in  the  Manual,  miy  discussion  based  upon  the  statements  made 
in  the  older  text  would  be  obsolete  almost  before  his  article  is  printed. 

Before  I  proceed  to  discuss  the  Medical  Department  particularly  it  will 
be  necessaiy  for  me  to  describe  the  organization  of  our  war  army  as  a  whole. 
The  following  paragi-aphs  are  taken  from  the  new  Field  Service  Regulations: — 

Units  of  Organization. 

The  company  and  regiment  are  both  administrative  and  tactical  units;  the 
battalion  and  brigade  are,  as  a  rule,  tactical  only.  The  division  is  the  great  admin- 
istrative and  tactical  unit  and  forms  the  basis  for  army  organization.  A  separate 
brigade  is  a  command  designated  as  such  in  orders  from  competent  authorit5^ 

Permanent  brigades  and  divisions  are  created  by  the  War  Department. 
A  brigade  normally  consists  of  the  headquarters  and  three  regiments  of  infantry. 
It  is  the  appropriate  command  of  a  brigadier  general. 

For  the  purposes  of  instruction  at  field  exercises,  manoeuvres,  etc.,  temporary 
brigades  and  divisions  may  be  formed,  and  the  necessary  staffs  provided. 

Division. — A  division  normally  consists  of — 
Troops 
Headquarters 

3  brigades 

1  regiment  of  cavalry 

1  brigade  of  field  artillery,  2  regiments 

1  pioneer  battalion  of  engineers 

1  field  battalion  of  signal  troops 

4  ambulance  companies 
4  field  hospitals 

Service  of  Supply 
Officers  and  assistants 
1  ammunition  train 

1  supply  train  (including  sanitaiy  reserve) 
1  bakery  train 

1  pack  train.     Unless  dctachcxl  th(M-('fr()m,  the  pack  train  accompanies 
the  supply  train 

A  division  is  the  appropriate  command  of  a  major-general. 

A  cavalry  brigade  consists  of  the  headquarters  and  two  or  more  cavalry 
regiments,  three  being  the  normal  organization.  When  the  brigade  acts 
independently,  horse  artillery  is  attached. 
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A  cavalry  division  consists  of — 

TROOPS 

Headquarters 

2  or  more  cavalry  brigades,  3  being  the  normal  cavahy  component 

1  regiment  of  horse  artiller}' 

1  pioneer  battalion  of  engineers  (mounted) 

1  field  battalion  of  signal  troops 

2  ambulance  companies 
2  field  hospitals 

•SERVICE  OF  SUPPLY 

Officers  and  assistants 
1  ammunition  train 

1  supply  train  (including  sanitary  reserve) 

2  or  more  pack  trains.     Unless  detached  therefrom,  the  pack  trains 

accompany  the  supply  train 
A  light  bridge  train  is  attached  when  necessary 
Field  Army. — A  command  composed  of  two  or  more  divisions,  and  the  neces- 
sary auxiliary  troops,  constitutes  a  field  army.     It  receives  a  numerical  or  territorial 
designation,  and  is  the  appropriate  command  of  a  lieutenant-general.     The  auxil- 
iary troops  forming  part  of  a  field  army  ordinarily  consist  of — 
1  cavalry  division  or  brigade 
1  brigade  of  heavy  artillery,  consist-  ^ 
ing   normally  of  1  I'egiment   for 
each  division  in  the  field  army 
1  pontoon  battalion  of  engineers 
1  aero-wireless    battalion   of    signal 

troops 
1  ammunition  train 
1  supply  train 
1  ambulance  compau}' 
1  field  hospital 

For  purposes  of  administration,  marching,  and  camping,  the  auxiliary  troops 
(less  the  cavalry)  of  a  field  army  are  generally  united  in  rear  of  the  divisions  and 
when  so  united  form  the  "auxiliary  division."  To  this  division  may  also  be  at- 
tached siege  artillery  and  an  engineer  park,  according  to  the  nature  of  the  opera- 
tions, and  a  guard  of  infantry  or  cavahy  when  necessary.  As  far  as  practicable, 
the  auxiliary  division  is  maintained  near  the  head  of  the  line  of  communications. 

Divisions  or  brigades  operating  independei^tl}'  have  the  necessary  auxiliary 
troops  attached.  Detachments  may  also  be  organized,  the  composition  and  staffs 
being  determined  b}'  the  duty  to  be  performed. 

Army. — A  command  composed  of  two  or  more  field  armies  constitutes  an  army. 
It  receives  a  territorial  designation  and  is  the  apj^ropriate  command  of  a  general. 
Field  armies  and  armies  are  created  only  by  authority  of  the  President. 

•  Divisions,  including  cavahy  divisions,  receive  nimierical  designations  in  the  order 
of  their  creation.     Brigades  are  designated  First,  Second,  etc.,  in  each  division. 

Line  of  Communications. — For  each  field  army  or  important  expeditionary 
force  about  to  take  the  field,  a  hase  is  selected  and  equipped  and  a  service  of  the 
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line  of  communications  established,  both  under  the  control  of  the  commander  of 
the  field  army  or  expeditionary  force,  unless  othel'\^'■:se  ordered  by  the  War  Depart- 
ment. 

Medical  Department. 

The  Medical  Department  consists  of  the  surgeon-general,  and  of  ths  commis- 
sioned and  enlisted  personnel,  nurses  and  dental  surgeons,  authorized  by  law  for 
that  department.  The  personnel  of  the  department  and  all  other  persons  assigned 
to  duty  with  that  department,  are  collectively  called  sanitary  troops. 

For  duty  in  the  field,  sanitary'  troops  are  divided  into  (1)  those  assigned  to 
regiments  and  other  units,  and  (2)  those  formed  into  independent  sanitary  units, 
such  as  ambulance  companies  and  field  hospitals. 

The  following  table  (on  page  927)  shows  the  distribution  of  the  sanitary  troops 
forming  part  of  a  complete  division.  In  this  distribution  the  troops  assigned  to 
the  infantry  are  divided  pro  rata  among  the  regiments  of  that  arm.  A  like 
distribution  is  made  of  the  sanitary  troops  assigned  to  the  cavalry  and  artillery. 
The  injured  of  commands  having  no  sanitary'  troops  seek  the  nerrest  medical 
service  available. 

Auxiliar}'  division  of  a  field  army:  ~1 

1  major,  chief  surgeon  | 

1  major,  inspector  ^    Headquarters 

1  sergeant,  1st  class  (mounted)  ! 

4  privates,  1st  class,  and  privates  (mounted)  J 

1  ambulance  company 

1  field  hospital 

The  personnel  attached  to  the  organizations. 

Headquarters  of  a  field  army: 

1  colonel,  chief  surgeon 

1  colonel,  inspector 

2  majors 

2  sergeants,  1st  class  (mounted) 
9  privates,  1st  class,  and  privates  (5  mounted) 
1  ambulance 
1  wagon 

The  sanitary  personnel  of  the  headquarters  of  an  army  is  prescribed  when 
the  army  is  organized. 

Line  of  Communications 

For  each  division  at  the  front: 

1  transport  column 

1  sanitary  supply  depot 

2  evacuation  hospitals 
1  base  hospital 

1  base  depot 

Such  other  sanitary  formations  as  may  be  necessarj-. 

Further  details  in  reference  to  the  organization  of  our  medical  department 
for  war  are  contained  in  the  following  paragraphs  (page  928).  It  is  presumed 
they  will  be  incorporated  substantially  as  ^^Titten  in  the  new  Manual  for  the 
Medical  Department. 
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ORGANIZATION 


Sanitary  Units 


AMBULANCE     COMPANY 

Personnel : 

rt  medical  officers. 
9  non-commissioned  officers. 
70  privates  first  class  and  privates. 
Total  pensonnel  84. 
Transportation: 
.   12  ambulances. 

3  fom--horse  wagons, 

4  pack  animals. 
Mounts : 

4  officers. 

13  enlisted  men.* 

FIELD   HOSPITAL 
(Capacity  108  beds) 
Personnel: 

5  medical  officers. 

9  non-commissioned  officers. 
3  sergeants  fo'st  class. 
G  sergeants. 
48  privates  first  class  and  privates. 
Total  personnel  62. 
Transportation: 

8  four-horse  vi^agons. 
Mounts: 

6  officers. 

8  enlisted  men.* 

RESERM^.   MEDICAL    SC'PPLY 

Personnel: 

2  medical  officers. 

2  non-commissioned  officers. 

9  privates  first  class  and  privates  Hospital 

Corps. 
Total  personnel  12. 
Transportation : 

6  foiu'-horsc  wagons. 
Mounts: 

1  officer. 

2  enlisted  men. 


EVACUATION   HOSPITALS 

(Capacity  324  beds) 
Personnel : 

14  medical  officers. 
24  non-commissioned  officers. 
8  sergeants  first  class. 
16  sergeants. 
129  privates  first  class  and  privates. 
Total  personnel  167. 
Transportation: 

2  four-horse  wagons. 

3  ambulances. 
Mounts : 

30  officers. 

4  enlisted  men. 

BASE    HOSPITALS 

(Capacity  500  beds) 
Personnel: 

20  medical  officers. 

1  dental  surgeon. 

24  non-commissioned  officers. 
16  sergeants. 
129  privates  first  class  and  privates. 
Nurses  (female)  46. 
Total  personnel  220. 
Transportation: 
3  ambulances. 

2  four-horse  wagons. 
Mounts  as  required. 

BASE    MEDICAL    SUPPLY    DEPOT 
(For  a  di\'ision) 
Personnel : 

2  medical  officers. 
15  enlisted  men. 
12  privates  first  class  and  privates. 

HOSPITAL  SHIP 
(200  beds) 
Personnel : 

5  metlical  officers. 
5  non-commissioned  officers. 
35  privates  first  class  and  privates 
Total  personnel  45 


*  In  each  division  the  director  of  ambulance  companies  and  of  the  field  hospital,  and  the 
majors,  have  each  one  sergeant  and  one  private  first  class,  or  an  ordinary  private  in  addition; 
Mounts:   2  officers  and  2  enlisted  men. 

t  For  each  additional  di\ision  there  shouUl  be  two  sergeants  and  eight  privates. 
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TRAXSPORT    COLUMN 
Personnel : 

2  medical  officers. 

10  non-commissioned  officers 
32  privates  first  class  and  privates. 
Total  personnel  44. 
Transportation : 
12  ambulances. 
1  wagon. 
Mounts : 

3  officers. 

7  enlisted  men. 


HOSPITAL  TRAIN 

(A  hospital  train  is  made  up  of  ten  cars,  eight 

of    which   are    assigned   to   patients, 

and    will    carry    200    men.) 

Personnel ; 

3  medical  officers. 
3  non-commissioned  officers. 
24  privates  first  class  and  privates. 
Total  personnel  30. 


The  allowance  of  personnel  and  material  for  the  Sanitar}^  Squads  and  other 
medical  department  field  units  is  not  fixed,  but  is  dependent  on  the  special  cir- 
cumstances. 

Before  proceeding  to  the  discussion  of  the  operation  of  the  Medical  Depart- 
ment in  the  field  it  is  thought  best  to  cjuote  a  few  paragraphs  referring  to  the 
Mechcal  Department  from  the  proposed  text  for  the  new  Manual  and  from  the 
Field  Service  Regulations: — 

Objects. — 1.  Preservation  of  the  strength  of  the  Army  in  the  field. 

(a)  By  the  necessary  sanitary  measures. 

(b)  By  retention  of  effectives  at  the  front  and  sending  of  ineffectives  to 
the  rear  without  interference  with  military  movements. 

(c)  By  prompt  succor  of  wounded  on  the  battlefield,  thus  promoting  the 
morale  of  troops  and  preventing  losses  to  the  firing  line  by  line  soldiers  accompany- 
ing wounded  to  the  rear. 

2.  Treatment  of  ill  and  injured.     (Med.  Dep't  Manual.) 
Personnel. — In  time  of  war  the  Sanitary  Service  includes: 

1.  All  persons  serving  or  employed  by  the  Medical  Department,  including 
officers  and  men  temporarily  or  permanently  detailed  therein. 

2.  Members  of  the  American  National  Red  Cross  Association  assigned  to  duty 
with  the  Medical  Department  by  competent  authority. 

3.  Individuals  whose  voluntary  service  is  duly  authorized.  (Med.  Dep't 
Manual.) 

Organized  Voluntary  Aid. — The  American  Red  Cross  incorporated  by  Act 
of  Congress  (January  5,  1905),  to  furnish  volunteer  aid  to  the  sick  and  wounded 
of  armies  in  time  of  war,  is  therefore  the  reserve  emergency  organization  of  the 
American  people  in  time  of  war.  All  volunteer  aid  from  any  society  or  association 
must  be  furnished  to  the  army  through  the  American  Red  Cross. 

The  personnel  of  the  American  Red  Cross  may  be  employed  for  service  with 
the  army  in  time  of  war  with  the  authority  of  the  Secretary  of  War  on  recommenda- 
tion of  the  Surgeon-General.  Xo  one  will  be  so  employed  unless  he  or  she  be 
physically  cjualified  for  service. 

Except  in  special  emergencies  Red  Cross  organizations  shall  be  used  only  on 
the  line  of  communications  and  base  and  at  home. 

In  genera'  terms  the  sphere  of  the  work  of  the  Red  Cross  personnel  in  war, 
and  of  their  preparation  and  training  in  peace  for  war,  should  be  as  follows: 
VOL.  VIII. — 59 
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(a)  Organization,  training,  and  equipment  of  relief  columns  to  assist  in  the 
care  and  transportation  of  sick  and  wounded. 

(b)  Organization  and  training  of  hospital  detachments  composed  of  groups 
of  physicians,  nurses,  pharmacists,  cooks,  etc.,  to  at  once  replace  the  regular 
service  or  act  as  auxiliaries  in  military  hospitals. 

(c)  Organization  and  training  of  other  recognized  Red  Cross  columns,  detach- 
ments, etc. 

(d)  Taking  over  certain  special  branches  of  hospital  work,  such  as  laundry, 
repair  of  linen,  diet  kitchen,  etc. 

(e)  Establishment  of  rest  and  food  stations. 

(f)  Collecting,  storage,  and  distribution  of  Red  Cross  supplies  of  all  kinds. 

(g)  Collecting  and  foi'warding  gifts. 

(h)  Formation  of  information  bureaus  to  keep  relatives  and  friends  advised 
of  the  location  and  condition  of  sick  and  wounded  and  prisoners  of  war. 

(i)  Providing  and  equipping  hospital  ships  and  trains,  automobile  ambulances, 
and  other  means  of  transportation. 

(k)   Providing  and  furnishing  convalescent  homes  and  special  hospitals. 
(Med.  Department  Manual.) 

Independent  Voluntary  Aid. — Upon  the  recommendation  of  the  Surgeon- 
General,  and  with  the  authority  of  the  Secretary  of  War,  the  chief  surgeon  of  an 
army  in  the  field,  of  a  division,  or  of  the  line  of  communications  or  a  department, 
or  the  commander  of  a  general  hospital  may  use  the  services  of  civilian  physicians, 
nurses,  male  and  female,  litter-bearers,  cooks,  etc.,  voluntarily  offered,  and  will 
assign  such  persons  to  duty  as  may  be  most  expedient  for  the  good  of  the  service. 

(a)  As  a  rule  such  voluntary  aid  will  be  used  only  at  home  and  base  hospitals, 
or  on  the  line  of  communications.  In  emergency  the  services  of  physicians  and 
litter-bearers  may,  however,  be  utilized  with  the  advance. 

(b)  Persons  whose  voluntary  services  have  been  accepted  will  be  under  the 
orders  of  the  officers  commanding  the  hospital,  etc.,  to  which  they  may  be  assigned. 

(c)  The  voluntar}^  services  of  no  person  will  be  accepted  unless  he  is  physically 
sound  and  otherwise  qualified  for  effective  service.     (Med.  Dep't  Manual.) 

Transportatiox  and  Supplies. — During  a  campaign  transportation  which 
properly  pertains  to  the  medical  department  is  assigned  to  that  department  and 
will  not  be  diverted  therefrom  by  commanders  subordinate  to  the  one  by  whom 
such  assignment  was  made,  nor  by  officers  of  other  staff  departments.  This 
includes  ambulances,  wagons  and  animals  with  their  personnel,  hospital  trains, 
ships  and  boats,  together  with  the  crews  for  working  such  trains,  ships  and  boats. 

Transportation  for  the  temporary  use  of  the  medical  department,  including 
wagon  and  railway  trains,  boats,  etc.,  is  reported  by  the  officer  in  charge  to  the 
senior  medical  officer,  under  whose  orders  such  transportation  remains  until  the 
special  work  for  which  it  was  assigned  is  completed.  The  movements  of  sanitary 
trains  and  transports  conform  to  schedules  established  by  the  commander  of  the 
line  of  commvmications. 

Medical  and  other  supplies  for  the  use  of  the  sick  and  wounded  are  transported, 
so  far  as  possible,  by  the  medical  department  with  its  own  transportation.  Sup- 
plies which  cannot  be  thus  transported  are  invoiced  to  the  Quartermaster's  Depart- 
ment for  transportation,  and  their  shipment  is  expedited  as  much  as  possible, 
ammunition  and  rations  alone,  as  a  rule,  having  precedence. 
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When  necessary,  members  of  the  Hospital  Corps  are  detailed  to  accompany 
medical  property. 

When  not  otherwise  provided  for,  repairs  to  transportation  and  the  shoeing 
of  animals  are  done  by  the  Quartermaster's  Department  on  request  from  the  proper 
medical  officers. 

The  medical  department  provides  each  companj-  unit  with  a  litter;  on  the 
march  these  litters  are  carried  on  the  combat  train  or  by  men  detailed  for  that 
purpose.     (Field  Service  Regulations.) 

Duties. — The  medical  department  is  charged  with  the  administration  of  the 
sanitary  service.     Specifically  its  duties  are: 

1.  The  initiation  of  sanitary  measures  to  insure  the  good  health  of  troops. 

2.  The  direction  and  execution  of  all  measures  of  public  health  among  the 
inhabitants  of  occupied  territory. 

3.  The  care  of  the  sick  and  wounded  on  the  march,  in  camp,  on  the  battle- 
field, and  after  removal  therefrom. 

4.  The  methodical  disposition  of  the  sick  and  wounded,  so  as  to  insure  the 
retention  of  those  effective,  and  relieve  the  fighting  force  of  the  non-effective. 

5.  The  transportation  of  the  sick  and  wounded. 

6.  The  establishment  of  hospitals  and  other  formations  necessary  for  the  care 
of  the  sick  and  injured. 

7.  The  supply  of  sanitary  material  necessary  for  the  health  of  the  troops  and 
for  the  care  of  the  sick  and  injured. 

8.  The  preparation  and  preservation  of  individual  records  of  sickness  and 
injury  in  order  that  claims  may  be  adjudicated  with  justice  to  the  government 
and  to  the  individual. 

In  addition  to  caring  for  the  sick  and  wounded,  medical  officers  act  as  sanitary 
advisers  of  commanders  and  instruct  the  troops  in  personal  hygiene.  Beginning 
with  camp  sites  and  the  water  supply,  they  continue  their  supervision  of  these 
and  other  sanitary  matters  to  the  close  of  the  campaign. 

(Field  Service  Regulations.) 

Control. — The  senior  medical  officer  of  an  army  or  smaller  command  is 
charged  with  the  general  control  of  the  sanitary  troops  serving  therewith,  and 
commands  the  independent  sanitary  units.  He  may  be  authorized  by  the  com- 
mander to  make  assignments  of  the  personnel,  and  in  emergencies  the  entire 
sanitary  service  of  the  command  may  be  placed  at  his  disposition. 

(Field  Service  Regulations.) 

Inspections. — Before  troops  are  sent  to  camps  of  mobilization  they  are 
carefully  examined  to  detect  the  presence  of  contagious  disease,  especially  typhoid 
fever.  Such  examinations  are  made  by  medical  officers  of  the  regular  anny 
when  practicable,  otherwise  by  militia  or  volunteer  medical  officers,  and  the  sub- 
sequent movements  of  the  troops  examined  are  contingent  on  the  results  of  such 
examinations.  Similarly  before  taking  the  field  the  troops  are  again  examined, 
and  those  physically  unfit  are  excluded. 

In  campaign  sanitary  inspectors,  on  the  recommendation  of  the  Surgeon-General, 
are  assigned  as  follows:  One  to  each  division  and  as  many  as  may  be  necessary 
to  the  line  of  communications,  base  of  operations,  and  home  territory. 

(Field  Service  Regulations.) 
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The  Medical  Department  in  campaign  operates  in  tliree  zones.  These 
tlii'ee  cU\dsions  are  home  territory,  the  hne  of  communications,  and  the  front. 
The  two  latter  are  considered  together  here,  as  in  our  ser\ice  both  are  under  the 
general  direction  of  one  administrative  medical  officer.  Home  territory'  includes 
all  medical  department  organizations  at  home  as  well  as  all  which  are  directly 
administered  under  home  authorities.  In  an  over-sea  expedition  the  sea  sep- 
arates home  territory  from  the  line  of  communications.  In  continental  warfare 
the  line  of  communications  may  begin  at  the  edge  of  home  territory  or  may 
even  include  some  of  that  territory.  The  line  of  communications  is  best 
described  as  the  zone  lying  between  the  base  of  operations  and  the  front;  the 
latter  term  is  self-explanatory.  It  is  hardh'  thought  necessary,  for  the  purposes 
of  this  article,  to  discuss  the  differences  which  exist  in  different  armies  in  regard 
to  the  organization  and  administration  of  these  various  zones. 

The  following  scheme  (on  page  933)  shows  the  organization  of  our  Medi- 
cal Department  in  campaign. 

In  connection  with  this  table  it  may  be  desirable  to  explain  that  each  of 
the  administrative  medical  officers,  except  the  Surgeon-General,  represents  the 
Medical  Department  on  the  staff  of  his  commander.  In  like  manner  the  Sur- 
geon-General is  the  representative  of  the  Medical  Department  at  the  War  Depart- 
ment. In  our  organization,  however,  all  of  these  mecUcal  officers,  except  the 
chief  surgeon  of  the  field  army,  have  certain  mechcal  department  organizations 
directly  under  them. 

In  stud)dng  the  work  of  the  Medical  Department  in  war  one  must  remember 
that  it  runs  in  two  channels — the  stream  of  wounded  from  the  front,  eventually 
coming  to  home  territory,  and  a  stream  in  a  contrary  direction,  aiz.,  that  of 
supplies  coming  from  home  territory.  Both  of  these  streams  are  temporarily 
blocked  here  and  there  in  their  com-se  and  then  are  again  increased  in 
volume.     (See  Plate  LVI.) 

Home  Territory. — The  organization  of  the  mechcal  department  of  an  army 
in  campaign  of  course  starts  in  home  territory,  and  is  then  advanced  to  the  front 
as  the  troops  advance.  In  this  description,  therefore,  it  is  thought  better  to 
start  in  home  territory  with  the  outbreak  of  a  war.  Just  as  with  every  other 
army,  our  troops  must  then  be  mobilized.  The  practice  will  probably  be,  as 
was  the  case  in  the  Spanish- American  War,  to  mobilize  troops  from  the  various 
sources  at  large  camps  of  mobilization.  Troops  of  the  regular  establishment 
would  naturally  come  from  the  various  posts.  These,  therefore,  need  not 
be  discussed  here  until  they  have  actually  arrived  at  the  camps  of  mobil- 
ization. The  Organized  Militia  would  first  be  assembled  in  state  camps,  as 
would  also  state  volunteers.  National  volunteers,  if  such  volunteers  are 
organized,  would  be  gathered  into  regimental  camps  at  various  points  through- 
out the  country.  The  medical  department  organization  for  such  camps  would 
be  simple.  Regimental  infirmaries  and  hospitals  conducted  by  the  regimental 
officers  would  be  sufficient  to  care  for  ill  and  injured.  At  this  time  the  duties 
of  the  medical  officers  should  consist  principally  in  preventing  epidemic  diseases 
in  tlicir  organizations.    Almost  universally  in  the  Spanish- American  War  troops 


EXPLANATION   OF   PLATE    LVI. 

Scheme  showing  Medical  Department  Organizations  from  Front  to  Rear  in 'Battle. 

At  the  top  of  the  plate  are  seen  cavalry,  infantry,  and  artillery  in  action.  These  constitute  the 
great  part  of  the  normal  division.  Immediately  in  rear  are  the  Regimental  Aid  or  First-Aid  Stations. 
One  or  more  of  these  stations  has  been  established  for  each  arm.  This  is  not  true  of  the  Division 
Stations,  however,  only  three  of  which  are  illustrated  for  the  entire  division.  A  method  to  be  com- 
mended where  practical,  in  order  to  concentrate  medical  personnel  and  supplies. 

The  green  dotted  lines  leading  to  the  Station  for  Slightly  Wounded  give  the  course  '^f  wounded 
who  are  not  severely  hurt  and  are  able  to  walk  toward  the  rear.  The  red  dotted  lines  show  the  course 
of  severely  wounded  toward  the  rear.  The  transport  of  these  wounded  devolves  on  the  Ambulance 
Companies  imtil  the  Field  Hospitals  are  gained  and  afterward  on  Transport  Columns  till  they  reach 
an  Evacuation  Hospital. 

A  Collecting  Station  for  Slightly  Wounded,  Field  Hospitals  (including  one  in  reserve) ,  a  Transport 
Column,  and  Evacuation  Hospitals  are  all  shown.  A  Rest  Station  on  the  route  of  s  Transport  Column 
is  also  illustrated  as  well  as  a  Rest  Station  for  walking  wounded  coming  from  the  Station  for  Slightly 
Wounded.  The  Reserve  Medical  Supply  is  located  in  a  village  near  the  front,  and  two  Evacuation 
Hospitals  in  a  village  further  to  the  rear.  From  the  Evacuation  Hospitals  woxuided  are  carried  to  the 
base  by  a  Hospital  Train.  At  the  latter  a  Base  Hospital,  a  Convalescent  Camp,  and  a  Base  Medical 
Supply  Depot  are  all  illustrated.  Water  transport  from  the  base  to  a  home  port  is  provided  by  a  Hos- 
pital Ship,  which  is  sliown. 
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SCHEME    SHOWING    MEDICAL    DEPARTMENT     ORGANIZATIONS 
FROM   FRONT  TO  REAR   IN    BATTLE 

(Reproduced  by  permission  of  the  author,  Major  Pacl  F.  Straub,  Medical  Corps  (General  Staff),  U.  S.  A.) 
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going  from  state  camps  to  the  general  mobilization  camps  brought  typhoid  fever 
with  them.  The  purpose  of  the  paragraph  in  the  Field  Service  Regulations 
which  provides  for  sanitary  inspection  of  troops  which  are  to  be  sent  to  the  gen- 
eral camps  of  mobilization  is,  so  far  as  may  be  possible,  to  prevent  infective 
diseases  from  being  carried  to  the  latter.  Many  of  the  mecUcal  officers  at  the 
smaller  camps  would  doubtless  have  some  medical  supphes,  and  these  should 
be  supplemented,  or  the  required  amount  should  be  obtained  when  necessary, 
by  requisition  on  the  Surgeon-General.  The  sick,  except  those  with  minor 
affections,  should  not  accompany  the  troops  to  which  they  belong  to  the 
general  camps.     Some  of  them  could  be  transferred  to  post  hospitals  and  to 
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general  hospitals,  while  provision  for  others,  at  least  for  a  time,  would  neces- 
sarily be  made  in  ci\dl  hospitals  of  their  ^acinity. 

The  discussion  of  this  subject  will  be  mainly  confined  to  the  mobile  army 
in  campaign,  but  it  would  he  well  to  remember  at  this  time  that,  in  war,  our 
territorial  departments  as  well  as  many  of  our  posts,  would  prol^ably  still  be 
maintained.  Moreover,  in  a  serious  war  it  would  be  necessary  considerably 
to  augment  the  medical  department  at  the  coast  artillery  posts,  which  would 
have  to  be  increased  in  strength.  The  majority  of  the  sick  and  wounded  of 
the  coast  artillery  could  be  cared  for  in  the  post  hospitals  of  the  various  garri- 
sons, unless  there  is  a  likelihood  that  these  might  be  so  exposed  to  fire  that 
they  would  have  to  be  abandoned.  In  this  case  it  would  be  necessary  to  estab- 
lish hospitals  at  less  exposed  sites.  In  any  event  some  coast  artillery  patients 
would    be  transferred  to  general    hospitals.     Except    so  far  as   the  establish- 


FiG.  342. — Reserve  Hospital,  Hiroshima   (Corresponding  to  our  General  Hospital). 

ment  of  new  local  hospitals  is  concerned,  medical  department  organization  for 
the  coast  artillery  in  war  would  present  slight  difficulties.  Localh'  the  conditions 
at  each  garrison  would  have  to  be  considered  by  themselves.  Prompt  succor 
of  the  wounded  would  always  involve  the  presence  of  the  medical  department, 
both  officers  and  men,  with  the  troops.  After  first-aid  had  been  given,  the 
wounded,  when  opportunity  offered,  would  be  taken  to  a  place  sheltered  from 
fire  somewhere  in  the  rear  of  the  works.  Questions  relating  to  sanitation  would 
natm'all}^  be  solved  much  as  they  are  at  posts  in  peace. 

Returning  to  the  medical  department  organizations  in  home  territory  these 
will  now  be  discussed  in  some  detail.* 


*  All  cuts  except  the  chart  showing  the  organization  of  the  medical  service  of  an  American 
division  in  battle  (Plate  LVI)  are  reproduced  from  photographs  secured  personally  by  the  author 
during  the  Russo-Japanese  War.  The  slight  differences  which  exist  in  organization  of  the  med- 
ical department  of  our  army  as  compared  with  that  of  the  Japanese  are  not  material  in  this 
connection.  The  latter  too  is  the  only  army  which  has  had  experience  in  war  in  the  operation 
of  a  medical  department  conforming  to  the  present  accepted  standard. 
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General  Hospitals. — In  our  service  the  hospitals  directly  under  the  Surgeon- 
General  are  called  general  hospitals  (see  Fig.  342).  In  peace  onh'  four  such  hos- 
pitals exist  in  the  United  States.  In  war  the  general  hospitals  would  have  to  be 
considerabl}^  augmented  in  numbers.  The  one  at  the  Presidio,  San  Francisco, 
and  the  one  near  Washington,  D.  C,  could  also  be  increased  in  size.  So  many 
factors  have  to  be  considered  when  we  undertake  to  determine  the  proper  size 
and  accommodations  for  such  hospitals  in  war  that  it  is  difficult  to  state  even 
approximately  the  number  of  beds  which  should  be  provided  for  them.  With 
an  army  of  four  hundred  thousand  in  the  field  and  fairly  good  communication  be- 
tween the  field  arm}'  and  home  territory,  not  far  from  ten  per  cent  of  this  number, 
or  forty  thousand  l^ods.  would  l)o  required  for  the  general  hospitals.     This  num- 


FiG.  34o. — Wanl  Reserve  Hospital,  Tokyo. 

ber  would  naturally  l)e  somewhat  diminished  if  patients  from  the  field  army 
were  treated  in  post  hospitals  or  elsewhere  than  in  general  hospitals  at  home, 
or  if  circumstances  necessitated  the  treatment  of  man}^  patients  for  long 
periods  on  the  line  of  communications.  The  estimate  of  forty  thousand  beds 
might,  it  is  true,  prove  to  be  excessive  at  times,  but  of  course  in  war  there  is 
no  way  by  which  every  bed  in  every  hospital  can  be  occupied ;  therefore,  some 
margin  of  safety  must  always  be  pro\'ided.  The  general  hospitals  should  be 
pro^dded  with  the  highest  surgical  and  medical  skill  available  in  our  country  and 
should  be  as  well  equipped  in  all  respects  as  are  our  best  civil  hospitals.  (Fig. 
343.)  In  fact,  these  are  the  only  war  hospitals  which  are  intended  to  give 
definite  and  final  treatment  to  all  cases  requiring  it.  In  these  hospitals,  situated 
as  they  would  be  at  or  near  the  large  cities,  in  order  to  facilitate  adminis- 
tration, the  skill  of  the  distinguished  surgeons  of  the  Reserve  Corps  could 
best  be   utilized.     Some  of  these  gentlemen  would  of  course  wish   to   go   into 
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the  field,  but  it  would  be  practicable  for  relatively  few  to  do  this,  and  the 
patriotism  of  those  remaining  at  home  could  be  made  of  the  greatest  value  in 
the  general  hospitals.  (Fig.  344.)  In  the  majority  of  instances  such  hospitals 
would  be  entirely  separate,  one  from  another,  and  their  indi\ddual  command- 
ing officers  would  be  directly  responsible  to  the  Surgeon-General.  Detailed 
plans  for  the  construction  of  such  hospitals  may  await  the  advent  of  war.  It 
is  interesting  to  know,  in  this  connection,  that  the  Japanese,  who  have  such 
hospitals  at  each  of  their  division  chstricts  in  Japan,  make  yearly  contracts  for 
any  construction  which  they  think  will  be  likely  to  be  required  during  the  coming 
year.  In  the  event  of  war  the  contractors  are  called  upon  to  erect  the  needed 
buildings.  In  some  instances  in  the  Russo-Japanese  War  such  hospitals  were 
erected  and  ready  for  occupancy  within  forty-eight  hours  after  the  contrac- 
tors were  called  upon  to  construct  them.     They  were  rough,  it  is  true,  but 


J"i<;.  344.  —  l{u>.-iaM  Red  Cro.->.s  Hospital,  Port  Arthur. 

were  far  better  than  tents  which  we  have  relied  on  to  a  considerable  extent  for 
this  purpose  in  the  past. 

Convalescent  Camps. — In  war  there  are  always  numbers  of  patients  who 
no  longer  require  hospital  treatment,  but  who  are  not  yet  strong  enough  to 
return  to  duty  with  their  organizations.  For  them,  in  our  ser\dce,  as  well  as 
in  mo.st  modern  armies,  convalescent  camps  are  established.  (Fig.  345.)  Each 
such  caiu])  is  made  a  branch  of  a  general  hospital,  in  order  to  facilitate  adminis- 
tration, the  commanding  officer  of  the  former  being  responsible  for  conduct- 
ing the  camp.  The  number  and  size  of  such  camps  would  necessarily  depend 
on  the  special  circumstances. 

General  Hospitals  at  Camps  of  Mobilization. — One  of  the  most  important 
lessons  of  the  Spanish-American  War  was  that,  if  disease  is  not  to  spread  widely 
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in  our  troops,  the  sick  must  be  promptl}'  separated  from  the  well  at  the  camps 
of  mobilization.  Moreover,  at  this  time  it  is  absolutely  unjustifiable  to  utilize 
the  Medical  Department  organizations  belonging  to  troops  for  the  care  of  the 
sick.  On  the  contrary,  all  such  Medical  Department  organizations  must  be 
held  in  readiness  to  accompany  their  troops.  On  these  accounts  it  has  been 
determined  to  organize  general  hospitals  at  mobilization  camps.  It  is  in- 
tended that  such  hospitals  be  housed  in  buildings,  and  plans  for  such 
buildings  have  been  prepared.  The  number  of  these  hospitals  would  also 
depend  on  the  special  circumstances,  but  it  is  not  probable  that  any  mobili- 
zation camp  could  afford  to  be  without  one.  The  new  Medical  Manual  will 
provide  that,  if  the  Surgeon-General  does  not  establish  such  hospitals,  this 
shall  be  done  by  the  chief  surgeon  concerned. 

Hospitals  for  Prisoners  of  War. — Provision  is  made  that  such  hospitals  be 


Fig.  345. — Convalescent  Camp,  Atanii. 


provided  by  the  War  Department  at  such  points  and  of  such  capacity  as  may 
be  required. 

Receiving  Hospitals  at  Ports  of  Disembarkation. — These  hospitals  are  also 
established  on  recommendation  of  the  Surgeon-General;  they,  as  well  as  con- 
valescent camps,  are  made  branches  of  general  hospitals,  whenever  possible. 
Their  name  almost  describes  their  special  function.  It  is  of  course  essential 
that  patients  debarking  from  a  ship  be  sheltered  and  cared  for  until  some  arrange- 
ments can  be  made  for  their  permanent  disposition.  The  size  and  capacity 
of  such  hospitals  will  depend  on  the  special  cu'cumstances. 

Hospital  Trains  and  Trains  for  Patients. — Hospital  trains  have  a  fixed 
material  and  personnel,  but  trains  for  patients  have  neither,  and  are  in  fact 
made  up  of  the  railroad  transport  at  hand.    Both  classes  of  trains  operate  under 
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the  orders  of  the  Surgeon-General  and  each  is  commanded  by  a  medical  officer. 
Both  classes  of  trains  might  of  course  operate  in  other  than  home  territor}^; 
in  which  case  the  chief  surgeon  involved  would  assume  the  position  of  the  Sur- 
geon-General. During  the  Spanish-American  War  hospital  trains  were  made  up 
of  tourist  sleepers  with  a  diner  attached;  this  arrangement  was  not  wholly  satis- 
factory,  but,  on  the  whole,  proved  fairly  so.  (Fig.  346.)  It  is  possible  that  some 
of  the  kitchen  cars  constructed  on  recommendation  of  the  Subsistence  Depart- 
ment would  be  available  to  the  Medical  Department  in  time  of  war.     We  have 


Fig.   346. — Interior  of  Japanese  Hospital  Car;  a  third-class  coach,  adapted  for  Fiosjiital  purposes. 


lately  l^cgun  to  secure  excellent  apparatus  with  which  to  fit  baggage  cars  for 
the  transport  of  patients.  At  the  time  of  the  Civil  War  we  accomplished  a 
good  deal  in  this  direction,  but  since  then,  and  even  up  to  a  quite  recent  date, 
other  more  military  nations  have  far  surpassed  us  in  this  respect.  This  is 
an  activity  which  j)resuma]:)ly  belongs  with  special  appropriateness  to  the  Red 
Cross.  The  number  of  hospital  trains  and  trains  for  patients  could  only  be 
determined  in  accordance  with  special  needs. 

Rest  Stations  on  Raihimj  Lines.— These  stations,  though  they  have  been 
provided  for  by  other  nations,  have  never  heretofore  been  described  in  our 
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regulations.  It  is  intended  that  thej^  shall  l^e  organized  by  the  Surgeon-General 
at  points  on  the  railwa}^  lines  where  attention  can  best  be  given  to  the  sick  and 
wounded  en  route.  It  is  also  intended  that,  so  far  as  may  be  possible,  the  per- 
sonnel of  each  such  station  should  be  obtained  locally  and  should  be  furnished 
by  the  Red  Cross.  Presumably  rest  stations  would  be  organized  on  the  general 
plan  followed  by  the  Japanese  in  the  Russo-Japanese  War,  which  plan  compre- 
hended two  sections  for  each  station.  These  were  called  the  nursing  section 
and  the  comfort  section.  The  first  gave  to  the  ill  and  injured  such  mechcal  aid 
as  was  necessitated  by  their  condition;  the  second  cheered  the  soldiers  on  their 
way  to  the  front  and  comforted  them  on  their  return.  It  should  be  noted  that, 
for  the  latter  section,  no  technical  knowledge  is  rec-[uired. 

Quarantine  Stations. — The  necessity  for  the  establishment  of  such  stations 


Fig.  347. — Japanese  HosiDital  Ship  near  Dalnj-. 


would  of  course  be  dependent  upon  the  special  conditions  under  which  a  war 
was  conducted.  It  would  devolve  on  the  Army  to  prevent  the  introduction 
of  disease  by  retm-ning  troops,  though  it  might  be  possible  for  all  such  quarantine 
work  to  be  done  by  other  agencies  as  in  time  of  peace.  From  what  has  been 
said  it  will  be  apparent  that  neither  the  numlDcr,  the  personnel,  nor  the  material 
of  such  stations  can  be  fixed. 

Supply  Depots. — It  would  probably  be  necessary,  in  the  event  of  war,  to 
establish  new  medical  supply  depots  and  to  augment  the  size  of  some  of  those 
now  in  existence.  The  number  and  size  of  such  depots  would  of  course  depend 
upon  the  special  necessities  of  the  case. 

Hospital  Ships  and  Ships  for  Patients. — Both  of  these  classes  of  ships  would 
operate  between  home  territory  and  some  station  of  the  army  over  sea.  They 
are  discussed  here  because  they  would  l^e  under  the  jurisdiction  of  the  Surgeon- 
General  and  would  therefore  form  a  part  of  the  Medical  Department  organiza- 
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tion  of  home  territory.  Just  as  is  the  case  with  hospital  trains,  hospital  ships 
have  a  fixed  material  and  personnel,  while  ships  for  patients  have  neither. 
The  latter  consist  of  any  ships  available  for  the  temj^orary  use  of  the  Medical 
Department.  (Fig.  347.)  Both  hospital  ships  and  ships  for  patients  are  com- 
manded by  medical  officers.  On  account  of  our  national  lack  of  a  merchant 
marine,  and  because  of  the  many  demands  which  would  be  made  upon  it  in  a 
war  over  sea,  it  is  probable  that  it  would  be  exceedingly  difficult  for  us  to 
obtain  suitable  vessels  for  tliis  pm'pose  in  the  event  of  war.  Moreover,  in  a 
gi'eat  war  over  seas  the  demand  for  ships  for  the  ill  and  injured  would  be 
very  great.  For  example,  in  the  Russo-Japanese  War  the  Japanese  operated 
about   twenty  hospital  ships,  besides  a  half-dozen  ships   for  carrying  the  less 


Fig.  348. — Ward  in  Japanese  Red  Cross  Hospital  Ship.     The  fittings  are  removable  and  are  stored 
by  the  Red  Cross  in  time  of  peace  when  tlie  vessel  is  used  for  commercial  purposes. 


severely  afflicted  patients.  (Fig.  348.)  The  American  Red  Cross  has,  tlii'ough  its 
War  Relief  Board,  obtained  some  important  data  on  the  subject  of  merchant 
vessels  which  might  be  made  available  for  hospital  purposes  in  time  of  war.  So 
far  as  known,  this  is  all  which  has  l^een  done  in  this  direction,  though  the  ex- 
perience of  a  number  of  medical  officers  who  served  on  hospital  ships  during 
the  Spanish-American  War  could  be  made  of  considerable  value. 

Field  Army.— As  showm  in  the  table  on  organization  (page  933)  the  i^rincipal 
medical  officer  of  a  field  army  is  called  "Chief  Surgeon,  Field  Ai-my."  Immedi- 
ately subordinate  to  him,  so  far  as  the  medical  ser\ice  is  concerned,  are  the 
division  chief  surgeons,  and  the  chief  sm'geon  of  the  line  of  communications. 
It  is  thought  that,  if  a  detailed  statement  is  given  of  tlic  duties  of  the  first- 
named,  it  will  hardly  be  necessary  to  discuss  those  of  the  other  chief  surgeons. 
It  will  be  understood  that  the  chief  surgeons  of  di^^sions  and  of  the  line  of  com- 
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munications  perform  duties  very  similar  to  those  of  a  chief  sm-geon  of  a  field 
arm}-,  with  certain  modifications  necessitated  by  the  peculiarities  of  their 
services,  all  of  which  will  be  discussed  in  their  proper  places.    (See  Plate  L^7.) 

The  Chief  Surgeon,  Field  Army,  has  general  charge  of  the  sanitary  service 
of  the  army  and  is  held  responsible  for  the  proper  and  effective  management 
of  the  same.  He  exercises  general  supervision  over  sanitation  and  over  the 
care  and  treatment  of  the  sick  and  wounded;  to  his  judgment  is  left  the  question 
of  retaining  effectives  at  the  front  and  of  sending  ineffectives  to  the  rear;  and 
it  is  his  duty  to  see  that  medical  supplies  be  on  hand  in  sufficient  quantities. 
He  has  his  headquarters  with  the  Commander-in-Chief,  to  whom  he  acts 
as  sanitary  ad\dser,  and  whom  he  keeps  informed  on  the  work  of  the  medical 
dej^artment,  always  consulting  him  on  matters  of  importance.  He  issues, 
or  requests  the  issue  of,  orders  containing  general  instructions  on  personal 
h3''giene  and  camp  sanitation.  He  exercises  general  super\'ision  over  the  instruc- 
tion of  the  army  in  hygiene  and  first  aid.  He  controls  the  distribution,  instruc- 
tion, employment,  and  professional  super\'ision  of  the  entire  sanitary  personnel 
of  the  army.  He  directs  Red  Cross  personnel  on  duty  with  the  army,  and 
decides  whether  voluntary  aid  individually  offered  is  to  be  accepted  and  directs 
how  it  shall  be  employed.  He  exercises  general  superxds^ion  over  the  pro\dsion 
of  necessary  transport,  supply,  shelter,  camps,  etc.,  for  sick  and  wounded.  He 
is  the  custodian  of  funds  and  property  contributed  for  the  use  of  patients, 
super\dses  the  expenditure  of  funds  pertaining  to  the  medical  and  hospital 
appropriation,  and  holds  and  distributes  a  general  hospital  fund.  He 
partially  occupies  the  position  of  the  Surgeon-General  so  far  as  the  army 
is  concerned  in  matters  relating  to  repair  of  hospitals.  He  communicates  with 
the  Surgeon-General  in  reference  to  the  medical  arrangements  necessary  for 
the  transport  of  patients  from  the  army  and  for  sanitary  personnel  and  supplies 
to  the  army.  He  has  general  charge  of  the  movement  of  sick  and  wounded  from 
front  to  rear,  and  then*  removal  from  the  base,  and  the  removal  of  supplies  from 
base  to  the  front.  He  co-ordinates  the  sanitary  ser\dce  of  the  front  and  the 
line  of  communications  and  keeps  himself  informed  as  to  their  efficiency.  When- 
ever the  sanitary  situation  is  so  serious  at  any  point  as  to  demand  his  presence 
he  requests  the  necessary  orders  to  enable  him  to  perform  the  duty  required. 
The  chief  surgeon  of  the  field  army  arranges  for  medical  attendance  at  army 
headquarters.  In  order  that  he  may  act  intelligently  he  should  obtain  copies 
of  all  orders  wliich  affect  the  work  of  his  department.  He  may  be  authorized 
to  make  assignments  of  the  medical  department  personnel  and  to  issue  orders 
and  instructions  "by  order''  of  the  general  commanding  when  authorized  to 
do  so.  When  no  chief  surgeon  of  the  line  of  communications  is  detailed  the 
chief  surgeon  of  the  field  army  performs  his  duties. 

As  noted  above,  the  duties  of  the  division  chief  surgeon  are  of  a  character 
very  similar  to  those  which  have  just  been  described.  Naturally,  however, 
the  division  chief  surgeon  belonging  to  a  smaller  command  is  enabled  to  take 
much  closer  personal  direction  of  the  medical  department.  Over  the  medical 
department  in  the  di\dsion,  too,  the  di\dsion  chief  surgeon  exercises  quite  a  dif- 


942  AMERICAN  PRACTICE  OF  SURGERY. 

fereiit  character  of  control,  depending  on  whether  the  organizations  in  question 
consist  of  those  with  troops  or  of  mechcal  department  units.  The  former  are 
a  part  of  the  command  of  line  officers,  while  the  latter  are  commanded  by  the 
division  chief  siu:geon  liimself. 

Regimental  Medical  Department. — The  regimental  medical  department  is 
responsible  for  the  execution  of  sanitary  measures  in  connection  with  the  regi- 
ment and  for  the  temporary  treatment  of  sick  and  wounded,  with  all  the  duties 
which  such  responsibility  implies.  In  common  with  nearly  all  modern  armies 
om*  organization  contemplates  that  only  temporary  treatment  shall  be  afforded 
the  ill  and  injm'ed  at  their  regiments.  Tliis  is  essential,  as  the  establishment 
of  regimental  hospitals  would  necessitate  such  an  enormous  personnel  that  a 
condition  impossible  for  war  would  be  created. 

Division  Medical- Department  Units. — The  very  large  size  of  the  present 
di\dsion  and  the  large  amount  of  ground  which  it  must  cover,  especially  in  battle, 
has  led  to  the  creation  of  two  new  medical  department  officers  in  our  service. 
They  are  called  the  director  of  field  hospitals  and  the  director  of  ambulance 
companies.  Each,  as  a  representative  of  the  di\'ision  surgeon,  directs  and  co- 
ordinates the  medical-department  units  under  him.  They  are  also  expected  to 
keep  in  close  touch  with  the  other  medical  department  organizations  which  are 
in  the  immediate  \acinity  and  which  form  part  of  the  chain  of  medical  relief. 

The  duties  of  the  field  hospital  are  so  concisely  described  in  the  Medical 
Manual  that  it  is  impossible  to  abridge  that  text ;  it  is  therefore  cjuoted  in  full : — 

The  principal  function  of  the  field  hospital  is  to  receive  wounded  from  the 
firing  line,  the  first  aid  station  and  the  dressing  station,  and  after  necessaiy  treat- 
ment to  transfer  them  to  the  rear.  Other  uses  of  field  hospitals  are  wholly  sub- 
ordinate to  this.  The}'  may,  however,  be  used  under  orders  of  the  division  chief 
surgeon  for  temporary  or  cantonment  hospitals  or  some  of  their  personnel  and 
supplies  may  be  used  for  these  same  purposes.  In  such  cases  they  must  always 
be  prepared  to  advance  with  their  division  on  the  receipt  of  orders. 

This  paragraph  establishes  one  of  the  most  important  principles  in  medical- 
department  field  administration,  viz..  that  field  hospitals  are  part  of  the  front 
and  should  under  all  circumstances  be  ready  to  accompany  their  troops. 

Ambulance  companies  occupy  an  even  more  advanced  position  than  field 
hospitals,  and  their  principal  function  is  to  open  dressing  stations  in  the  rear 
of  the  firing  line  and  to  collect  and  transfer  ^^•ounded  after  giving  the  necessary 
treatment. 

The  last  mechcal-department  organization  under  the  di\dsion  surgeon  is 
the  reserve  medical  supply,  one  of  which  is  assigned  to  each  division.  This  is 
stationed  well  up  toward  the  front,  so  that  the  divisional  medical  organizations 
may  be  promptly  resupplied  with  all  articles  issued  by  the  medical  department. 

Line-of-Communications  Medical-Department  Units. — To  quote  again  from 
the  proposed  text  for  the  Manual  of  the  Medical  Department: — 

The  service  of  the  line  of  communication'  includes  the  evacuation  of 
the  field    hospitals,  establishment    and   operatiou  of    ev.i-^uation  and  base  hos- 
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pitals,  casual  and  convalescent  camps,  transportation  of  patients,  return  to 
the  front  of  men  fit  for  duty,  transfer  to  general  hospitals  or  home  stations  of 
men  gravely  or  permanently  incapacitated,  and  the  procuring  and  forwarding 
of  medical  supplies. 

A  new  organization  in  the  line  of  communications,  so  far  as  our  ser\dce  is 
concerned,  is  the  transport  column.  This  organization,  and  one  is  organized 
for  each  division,  transfers  patients  from  field  to  evacuation  or  base  hospitals 
or  to  stations  on  the  railway  or  boat  landings,  and  furnishes  the  necessary  care 
671  route.  In  order  to  accomplish  the  latter  purpose  rest  stations  are  established 
when  the  length  of  the  transfer  renders  such  action  necessary.  Transport 
columns  would  appear  to  offer  a  particularly  good  field  for  Red  Cross  activity 
and  it  is  anticipated  that  the  personnel  of  this  association  will  he  used  for  that 
purpose  in  our  service. 

Two  evacuation  hospitals  will  be  mobilized  for  each  of  our  di\dsions.  These 
organizations  are  not  new  to  us,  but  are  the  old  stationary  hospitals  renamed. 
They  are  intended  to  replace  field  hospitals,  so  that  the  latter  may  accompany 
their  organizations,  or  to  receive  patients  from  them  with  the  same  object  in 
view.  So  far  as  it  does  not  interfere  with  tliis  function  evacuation  hospitals 
are  used  for  ordinary  hospital  purposes  on  the  line  of  communications. 

One  base  hospital  is  mobilized  for  each  of  our  divisions.  These  base  hospitals 
receive  patients  from  evacuation  and  field  hospitals  and  from  the  line  of  com- 
munications and  the  base;  they  give  definite  treatment  to  a  certain  number  of 
ill  and  injured  and  send  further  to  the  rear  those  patients  whose  condition  is 
such  that  they  may  be  regarded  as  either  permanently  disabled  or  as  likely  not 
to  recover  for  some  time.  Naturally,  however,  the  treatment  accorded  patients 
in  base  hospitals  would  depend  to  a  considerable  extent  on  a  number  of  factors, 
the  most  important  of  which  are  ease  of  transportation  to  home  territory  and  the 
facility  with  which  patients  can  be  supplied  at  the  base. 

Convalescent  camps  are  sometimes  established  in  connection  with  base  hos- 
pitals, just  as  they  are  with  general  hospitals. 

Casual  camps  are  also  sometimes  made  use  of  at  the  base.  They  are  designed 
to  receive  arriving  and  departing  medical-department  personnel  and  to  facilitate 
the  distribution  of  both  officers  and  men. 

Base  medical-supply  depots  are  always  required  in  war,  and,  when  it  appears 
necessary,  our  regulations  provide  that  branches  of  such  depots  may  be  estab- 
lished at  appropriate  points  on  the  line  of  communications. 

Two  other  new  organizations  are  contemplated  for  the  line  of  communications 
of  our  service ;  these  are  sanitary  scjuads  designed  to  execute  hygienic  measures 
at  the  various  posts  on  the  line  of  communications,  and  laboratories  in  which 
may  be  carried  out  such  investigations  as  are  necessitated  by  the  special  sanitary 
situation.  The  organization  of  sanitary  squads,  as  stated  in  the  table  of  organiza- 
tion, has  not  yet  been  fixed.  The  personnel  of  line-of-communications  laboratories 
is  the  subject  of  recommendation  by  the  chief  siu"geon  to  the  commander. 

Medical-department  trains  and  ships  have  already  been  alluded  to  in  another 
connection,  and,  as  previously  stated,  they  may  also  be  required  in  the  line  of 
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communications.  Their  employment  and  the  personnel  and  supplies  for  them, 
and  likewise  for  hospital  boats,  are  the  subject  of  report  by  the  chief  surgeon  of 
the  line  of  communications  to  the  commander.  Under  certain  circumstances, 
especially  after  a  great  battle,  it  may  be  necessary  for  the  Medical  Department 
to  take  advantage  of  all  rail  and  water  transport  returning  from  the  front  in 
order  that  the  wounded  may  be  carried  further  to  the  rear. 

ADMINISTRATION. 

All  the  medical-department  field  organizations  have  been  described,  and  it 
now  becomes  necessary  to  discuss  their  operation  and  administration  under  the 
varied  conditions  of  war. 

Camps  of  Mobilization. — Camps  of  mobilization  have  been  previously  men- 
tioned, and  it  is  believed  that  it  is  already  clearly  understood  that  such  camps 
are  to  be  located  where  our  war  army  is  first  concentrated  prior  to  encountering 
the  enem}'.  It  has  also  been  shown  that,  during  the  Spanish-American  AVar, 
these  camps  constituted  veritable  hotbeds  of  disease.  The  two  measures  of 
greatest  importance  for  preventing  such  a  condition  of  affairs  in  any  future 
war  would  be  to  exclude  men  suffering  from  typhoid  fever  from  such  camps 
and  to  isolate,  at  the  earliest  moment  practicable,  cases  of  typhoid  appearing 
in  the  assembled  troops.  The  importance  of  general  hospitals  near  the  camps 
in  the  accomplishment  of  the  latter  object  has  already  been  discussed.  As 
previously  stated,  it  is  intended  that  all  troops  at  state  and  similar  small  camps 
shall  be  examined  for  typhoid  and  other  infective  diseases  before  being  sent  to 
camps  of  mobilization,  and  that  their  transfer  to  the  latter  shall  be  contingent 
on  the  results  of  such  examination. 

From  what  has  just  been  said  it  will  be  oljvious  that  there  should  be  no  great 
number  of  sick  in  our  camps  of  mobilization,  and  this  is  almost  essential  if 
medical  officers  are  to  be  afforded  an  opportunity  for  instruction  at  this  time. 
Even  under  the  best  possible  conditions  a  large  percentage  of  the  medical- 
department  personnel  at  the  camps  of  mobilization  must  be  destitute  of  the 
slightest  military  training,  and  it  will  therefore  be  necessary  to  devote  a  great 
deal  of  time  to  instructing  them  in  their  military  duties.  Instruction  in  per- 
sonal hygiene  and  first-aid  will  also  have  to  be  imparted  by  the  Medical  Depart- 
ment to  the  army  personnel  generally  if  it  is  to  be  capable  of  protecting  itself 
from  disease  under  field-service  conditions  and  of  mitigating  the  effects  of 
wounds  received  in  future  battles.  It  will  likewise  be  necessary  to  complete 
the  equipment  of  the  Medical  Department  and  to  exercise  the  personnel  of 
that  department  in  its  use.  All  such  work  should  be  carried  on  by  the  various 
medical  officers  involved  under  the  direction  of  the  chief  surgeons  of  the  camps. 

No  new  principles  are  involved  in  the  movement  of  troops  from  camps  of 
mobilization  to  the  field.  The  most  important  duty  devolving  on  the  Medical 
Department  at  this  time  will  be  guarding  against  the  inroads  of  disease. 

Marches. — The  proposed  text  for  the  new  Medical  Manual  provides  that, 
on  the  march,  the  chief  surgeon  of  the  field  army  and  the  di\dsion  chief  surgeons 
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shall  accompany  their  respective  staffs  and  acquaint  themselves  with  the 
topography  of  the  country  so  far  as  it  affects  the  care,  shelter,  transportation, 
etc.,  of  the  sick  and  wounded. 

Ordinarily  regimental  medical  officers  march,  the  senior  with  the  regimental 
commander,  and  one  in  rear  of  each  battalion  unit.  Each  regiment  is  followed  by 
an  ambulance  from  the  ambulance  train.  Unless  otherwise  ordered,  these  ambu- 
lances rejoin  their  trains  at  the  beginning  of  an  engagement.  If  a  regiment  oper- 
ates alone,  it  is  accompanied  by  three  ambulances. 

The  ambulance  companies  and  field  hospitals  of  a  division  generally  march 
in  rear  of  the  division  field  train  as  follows: 

Ambulance  companies. 

Ambulance  company  trains  (in  order  of  their  companies). 

Field  hospitals. 

If  an  engagement  is  imminent,  these  organizations  usually  precede  the  division 
baggage  train,  and  one  ambulance  company  (less  ambulances  and  wagons)  or 
detachments  thereof,  follows  each  brigade.  For  smaller  commands  the  march 
of  the  sanitary  troops  is  similarly  conducted. 

Circumstances  may  require  the  first  ambulance  company  with  part,  or  whole, 
of  its  train  to  be  placed  immediately  in  rear  of  the  advanced  guard  so  as  to  provide 
for  that  formation.     (Field  Service  Regulations.) 

The  sick  and  wounded  who  fall  out  during  a  march  are  placed  in  the  regi- 
mental ambulance,  and  when  this  is  filled  they  are  assigned  to  the  ambulance 
train  or  other  transport  at  the  rear.  Weak  and  footsore  men  are  relieved 
of  their  equipment  and  permitted  to  march  in  the  rear  of  the  regimental 
ambulance. 

On  the  march  in  a  campaign,  it  is  essential  that  the  ill  and  injured  (except 
the  tri^dal  cases,  which  will  recover  promptly)  be  separated  from  their  organiza- 
tions. On  halting  for  the  night,  therefore,  it  is  contemplated  that  all  but  the 
trivial  cases  be  transferred  to  a  field  hospital  or  otherwise  disposed  of.  Unless 
it  is  clearly  impracticable  to  adopt  this  course  the  sick  and  wounded  should  be 
sent  promptly  to  the  line  of  communications,  as  otherwise  they  would  tend  to 
immobilize  field  hospitals  which  is  absolutely  inadmissible,  as  these  hospitals 
must  accompany  the  troops  to  which  they  belong.  Even  if  such  patients  must 
be  temporarily  cared  for  at  field  hospitals,  they  should  be  promptly  transferred 
to  the  rear,  and  the  sanitary  personnel  accompanying  them  should  immedi- 
ately rejoin  their  troops.  On  the  march,  at  the  halt  for  the  night,  arrange- 
ments for  the  care  of  the  sick  and  wounded  devolve  on  the  division  sm'geon, 
who  should  communicate  as  promptly  as  possible  with  the  line-of-communica- 
tions  chief  surgeon  in  order  that  the  latter  may  relieve  him  of  his  patients. 
The  use  of  the  personnel  and  supplies  of  a  field  hospital  for  the  establislmient 
of  a  temporary  hospital,  while  the  troops  are  on  the  march,  is  permissible 
under  the  regulations,  but  it  is  also  provided  therein  that  this  should  never  be 
done  if  it  can  be  avoided;  and,  in  this  event,  the  field  hospital  should  be 
quickly  replaced  from  the  line  of  communications. 

Camps. — It  is  not  intended  that  regimental  hospitals  be  used  in  campaign. 
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Their  employment  is  onl}'  permissible  in  the  military  occupation  of  a*  country. 
In  camps,  therefore,  regiments  must  rel}^  on  their  infirmaries  for  emergency 
cases  and  for  the  treatment  of  the  slightly  sick  or  injured,  serious  cases  being 
promptly  transferred  to  hospitals.  In  camps  at  prolonged  halts  in  the  field, 
cantonment  hospitals  are  established  l^y  the  di\dsion  chief  surgeon  with  the 
authority  of  the  division  commander.  One  of  the  most  important  duties  of 
the  division  surgeon  at  a  prolonged  halt  is  to  prevent  unnecessary  loss  of  men 
from  service  at  the  front,  and  he  does  this  by  close  supervision  over  cantonment 
hospitals.  He  should  only  permit  patients  who  are  permanentlv  incapacitated, 
or  who  are  likely  to  be  disal^led  for  a  long  time,  to  be  sent  to  the  rear.  In  all 
other  cases  the  patients  should  l^e  retained  and  treated.  The  personnel  and 
supplies  of  field  hospitals  and  ambulance  companies  are  used  for  cantonment 
hospitals  and  for  the  transport  of  patients  to  the  rear,  but  they  must  be 
replaced  from  the  medical  department  of  the  line  of  communications  prior 
to  a  movement  of  the  division  in  ample  time  to  allow  them  to  accompany 
their  troops.  Isolation  hospitals  are  sometimes  made  l)ranches  of  canton- 
ment hospitals. 

Combat. — The  following  scheme  taken  from  the  proposed  text  for  the  new 
Medical  Manual  shows  clearly  the  organization  of  the  Medical  Department 
in  battle: — 
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It  is  regarded  as  absolutely  essential  that  cliief  surgeons  be  informed  in 
advance  of  contemplated  movements  of  the  organizations  to  which  they  belong; 
otherwise  no  proper  preparation  can  be  made  for  the  work  of  the  MecUcal  Depart- 
ment in  such  moATments.  The  regulations  in  different  armies  vary  considerabh' 
in  respect  to  the  obligations  of  commanders  in  this  particular.  Our  own  Field 
Ser^dcc  Regulations  read  as  follows: — 

"As  far  as  practical^lc,  commanders  keep  then*  senior  surgeons  informed 
of  contemplated  movements  in  order  that  the  sanitary  ser\-ice  may  make  proper 
preparations." 

The  Japanese,  who  certainly  have  had  large  experience  in  war,  provide  that 
army  and  division  chief  surgeons  shall  have  the  right  to  know  all  orders  affecting 
the  movements  of  then-  commands  in  order  that  they  may  make  preparation 
for  the  participation  of  the  medical  department  therein.  Whether  medical 
officers  below  the  grade  of  chief  sm*geon  know  anything  in  reference  to  the 
movements  of  the  troops  would  appear  to  be  immaterial,  as  clii'ection  devolves 
on  the  latter.  Om'  new  Manual  will  pro\dde  further  that  chief  surgeons  should 
make  every  proper  effort  to  secure  from  then*  commanders  information  in  regard 
to  intended  military  movements. 

In  combat  it  is  intended  that  the  chief  surgeon  of  the  field  army  co-ordinate 
the  sanitary  services  of  the  di^^sions  and  that  of  the  line  of  communications  so 
that  wounded  may  be  promptly  removed  from  the  fi'ont  and  medical  supplies 
be  furnished  thereto  -as  recjuired.  It  is  essential  that,  prioi'  to  a  battle,  the 
army  chief  surgeon  arrange  that  all  medical-department  organizations  be  freed 
of  patients  as  far  as  possible.  Such  organizations  will  include  all  those  at  the 
front  and  the  most  advanced  ones  of  the  line  of  communications.  The  army 
chief  sm'geon  must  also  concentrate  medical  supplies  immediately  in  rear  of 
the  mobile  army.  In  battle  the  line-of-communications  cliief  sm'geon  replaces 
division  medical  organizations  prompth^,  receives  patients  from  them,  and 
replenishes  the  supplies  of  the  reserve  medical  supply.  He  also  is  in  charge 
of  the  transportation  of  sick  and  wounded  in  the  line  of  communications  and 
of  the  work  of  furnishing  them  supplies.  Di\dsion  chief  surgeons  exercise 
a  general  supervision  over  the  medical-department  organizations  at  the  front 
and  over  the  work  of  furnishing  them  supplies. 

From  what  has  been  said,  it  is  obviously  essential  that,  before  a  battle, 
all  these  administrative  mechcal  officers  fully  inform  themselves  on  the  con- 
dition of  then-  medical  departments,  in  order  that  they  may  promptly  repair 
any  deficiencies  in  personnel  and  material.  They  should  also  arrange  for  extra 
supplies  if  they  are  likely  to  be  recj[uu'ed,  and  for  extra  transportation  and  per- 
sonnel. Such  measm-es  are  contemplated  by  our  regulations.  It  is  also  ob\dous 
that  the  closest  co-operation  between  the  cliief  administrative  medical  officers 
is  essential  to  effective  medical  ser^^ce  in  combat.  Pre\dous  arrangements 
should  be  made  by  these  officers  to  cover  all  points  involved  in  the  movement 
of  wounded  to  the  rc^ar  and  of  supplies  to  the  front.  Di\dsion  chief  surgeons 
are  required,  liy  the  use  of  maps  and  personal  exploration  of  the  terrain,  to 
determine  in  advance,  so  far  as  is  jjracticable,  the  best  situations  for  dressing 
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stations,  field  and  evacuation  hospitals,  rest  stations,  and  for  reserve  supply 
depots.  Moreover,  they  are  expected  to  inform  the  chief  surgeon  of  the  field 
army,  and  the  chief  surgeon  of  the  line  of  communications  of  the  result  of  tliis 
study  so  far  as  it  concerns  them.  Senior  surgeons  with  troops  are  expected  to 
ascertain,  before  a  battle,  that  then*  ecjuipment  is  complete  and  that  each  man 
has  his  first-aid  packet  in  serviceable  condition. 

Immediately  prior  to  an  engagement  the  division  chief  surgeon,  usually 
with  the  authority  of  the  division  commander,  makes  the  detail  of  personnel 
for  the  collecting  station  for  slightly  wounded  and  directs  where  its  supplies 
should  be  obtained.  The  battle  order  usually  designates  the  place  of  assembly 
of  the  sick  on  the  morning  upon  which  a  battle  is  expected.  They  are  ordinarily 
sent  to  the  station  for  slightly  wounded  nearest  to  an  evacuation  or  base  hospital, 
or  to  a  transport  column.  Our  new  Manual  will  require  that  due  notification 
of  their  destination  be  given  the  chief  surgeon  of  the  line  of  communications. 
During  an  engagement  the  division  chief  surgeon  is  habitually  found  with  the 
di\dsion  commander  whom  he  consults  when  practicable  as  to  the  location  of 
dressing  stations  and  field  hospitals.  He  is  permitted,  however,  when  such  a 
course  seems  necessary,  to  locate  them  himself,  afterward  reporting  to  his  com- 
mander. Orders  in  reference  to  them  are  sent  to  their  respective  directors, 
and  the  opening  and  closing  of  field  hospitals  are  reported  to  the  chief  surgeon  of 
the  field  army,  and,  when  necessary,  to  the  line-of-communications  chief  surgeon. 

The  following  paragraphs  are  quoted  from  the  Field  Service  Regulations : — 

Unless  duly  detach(>d  all  sanitary  troops  accompany  their  units  into  battle. 
During  battle,  however,  the  chief  surgeons  of  divisions,  subject  to  the  approval 
of  their  commanders,  make  such  assignments  of  the  division  sanitaiy  troops  as  the 
situation  requires.  One  surgeon  from  each  regiment  is  generally  attached  to  an 
ambulance  company  or  field  hospital. 

By  direction  of  the  regimental  commander,  the  band  may  be  assigned  to 
duty  with  the  sanitary  service. 

In  the  absence  of  medical  assistance  the  wounded  apply  their  first-aid  packets 
if  practicable.  With  this  exception  the  care  of  the  wounded  devolves  upon  the 
sanitary  troops  and  no  combatant  unless  duly  authorized  is  permitted  to  take  or 
accompany  the  sick  or  injured  to  the  rear. 

Diagnosis  tags  are  attached  to  all  wounded  and  killed  as  soon  as  practicable. 

At  the  beginning  of  an  engagement  the  wounded  are  cared  for  by  the  regi- 
mental sanitary  troops.  Those  able  to  walk  are  directed  to  the  rear;  the  others 
are  taken  to  sheltered  places  as  soon  as  possible,  out  of  the  way  of  the  advancing 
troops. 

As  soon  as  warranted  by  the  situation,  the  following  stations  from  front 
to  rear  are  established  for  the  care  of  the  sick  and  wounded: 

1.  First-aid  stations — generally  one  for  each  regiment  (Fig.  349); 

2.  Dressing  stations — generally  one  for  each  brigade  (Fig.  353) ; 

3.  Field  hospitals — set  up  as  required  (Fig.  357) ; 

4.  Station  for  the  slightly  wounded — generally  one  for  each  division. 

While  during  an  engagement,  as  a  rule  with  foot  troops,  the  wounded  are 
treated  at  certain  estabHshed  stations,  with  mounted  troops  only  rarely  can  such 
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stations  be  established  early,  and  not  infrequently  their  establishment  must  await 
the  conclusion  of  the  combat. 

Regimental  Medical  Personnel. — The  manuscript  of  the  new  Medical  Manual 
defines  the  duties  devolving  on  the  regimental  medical  personnel  in  combat  as 
follows : — 

First  aid  to  the  wounded  on  the  battle-field;  removal  and  direction  of  wounded 
to  places  of  comparative  safety  near  the  firing  line;  establishment  of  a  first-aid 
station;  removal  of  and  direction  of  wounded  thereto,  likewise  simple  treatment 
thereat;  direction  of  wounded  to  the  dressing  station  and  also  under  exceptional 
circumstances  transportation  of  wounded  to  this  station. 

In  this  connection  it  should  be  noted  that  in  the  new  Field  Service  Regulations 
our  regimental  medical  personnel  has  been  considerably  augmented  in  strength. 
Similar  action  has  been  taken  by  a  number  of  other  nations  as  a  result  of  the 
lessons  of  the  Russo-Japanese  War.  Without  question  the  additional  men  were 
required  in  om*  service,  the  more  so  as  we  do  not  employ  company  bearers  who 
are  detailed  from  the  troops  in  most  armies.     We  do,  however,  contemplate 


Fig.  .349. — .Japanese  First-Aid  Station;  Battle  of  Mukden. 

using  the  band,  though  whether  members  of  such  organizations  will  be  of  much 
value  is  problematical.  It  is  contemplated  that,  on  advancing  into  battle,  the 
medical  personnel  and  the  band,  if  present,  will  march  immediately  in  the  rear 
of  its  unit  with  the  supplies  (including  at  least  eight  litters)  carried  on  their  persons 
by  officers  and  men,  and  that  the  remaining  supplies  intended  for  the  first-aid 
stations  will  be  transported  by  pack  animals.  (Figs.  350  and  351.)  As  stated 
above,  it  is  not  contemplated  that  the.se  stations  shall  be  established  until  this 
is  warranted  by  the  situation.  If  they  are  established  w^hen  troops  are  advanc- 
ing, they  will  soon  be  left  behind  and  so  will  be  in  great  part  useless.  Their 
establishment,  therefore,  which  is  determined  by  the  regimental  surgeon,  should 
not  take  place  until  the  number  of  casualties  is  considerable, — that  is,  until  the 
firing  is  so  heavy  that  shelter  must  be  obtained  for  the  regimental  medical  per- 
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sonnel.  The  distance  of  fii'st-aid  stations  from  the  fuing  Hne  has  been  the  sub- 
ject of  an  animated  discussion  in  all  ser\dces;  nor  is  it  likely  that  anything 
definite  will  be  determined  in  reference  to  this  subject.  Modern  warfare,  with 
the  increased  range  of  small  arms,  with  the  employment  of  machine  guns,  and 
with  the  increased  use  of  artillery,  has  added  immeasm-ably  to  the  difficulties 
of  the  medical  department  at  the  front,  and  nowhere  more  so  than  in  the  loca- 
tion of  first-aid  and  ch'essing  stations.  If  the  former  are  to  be  of  any  use  they 
certainly  must  be  close  to  their  troops  and  yet  in  open  ground  this  can  only 
result  in  heavy  losses  to  the  medical  personnel  and  ineffective  shelter  for 
wounded  at  the  station.  The  only  conclusion  that  can  be  reached,  therefore,  is 
that  the  regimental  surgeon  must  exercise  his  best  judgment  in  respect  to  the 


Fig.  350. — Battalion  Medical  Supplie.s,  Battle  of  Mukden. 


location  of  the  first-aid  station  and  that  the  choice  of  a  location  must  depend 
on  the  availability  of  a  place  where  fair  shelter  from  fu-e  can  be  obtained. 
Our  new  Manual  contemplates  that  the  senior  medical  officer  of  the  regiment, 
with  his  first  assistant,  three  non-commissioned  officers,  and  seven  privates, 
shall  take  post  at  the  first-aid  station,  while  the  junior  assistant,  with  a 
non-commissioned  officer  and  the  remainder  of  the  detachment,  shall  keep  in 
touch  with  the  firing  line,  attending  to  the  needs  of  the  wounded  so  far  as 
possible  and  removing  the  helpless  to  the  station.  The  band,  if  present,  will 
be  in  part  detailed  as  bearers,  while  those  not  so  employed  will  remain  at  the 
station.  Whether  it  is  desirable  for  a  medical  officer  to  be  stationed  with 
the  firing  line  has  also  been  the  subject  of  much  discussion.  It  is  true  that 
in  this  part  of   the  field   there  can  be  no   picking  out  of  bad   cases,  nor  will 
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it  be  possible  for  the  medical  officer  to  move  freeh'  from  point  to  point.  It 
is  now  generally  believed,  however,  that  even  with  these  disadvantages,  and 
at  the  risk  of  the  loss  of  a  medical  officer  whose  ser\'ices  may  be  very  badly 
needed  later,  when  it  will  be  impossible  promptly  to  replace  him,  it  is  essential 
for  the  pmpose  of  maintaining  the  morale  of  the  troops,  that  a  mecUcal  officer 
should  accompany  them.  It  has  been  the  general  experience  that  soldiers 
fight  iDetter  when  they  know  that,  if  they  are  wounded,  every  provision  is 
made  to  give  them  skilled  surgical  attention  as  promptly  as  possible.  More- 
over, a  mecUcal  officer  on  the  firing  line  will  occasionally  be  able  to  care  for  a 
severe  case  of  hemorrhage  which  requu-es  prompt  treatment  of  such  a  character 
that  it  could  not  well  be  given  by  a  comrade  or  a  hospital  corps  man. 

The  bearers,  taking  advantage  of  shelter,  of  lulls  in  the  fight,  and  of  darkness, 
bring  to  the  first-aid  station  as  many  wounded  as  they  can  reach  without  subject- 
ing themselves  or  their  patients  to  greater  risks  than  those  to  which  the  com- 
batants are  exposed.     (Fig.  352.)    If  the  firing  should  be  very  heav}^,  it  may  be 


Fig.   .3.51. — Battalion  Medical  Svipplies,   Battle  of  Mukden. 

necessary  for  the  bearers  to  drag  wounded  into  trenches,  ravines,  or  other  in- 
equalities of  the  ground  where  they  are  left  till  darkness  permits  their  removal 
to  the  station.  In  combat  all  wounded  who  can  walk  must  be  compelled  to 
do  so,  the  litters  being  reserved  for  those  whose  injuries  make  it  necessary  for 
them  to  be  carried.  Examination  of  the  figures  furnished  by  equally  compe- 
tent observers  as  to  the  percentage  of  wounded  who  can  be  expected  to  walk 
to  the  rear,  shows  the  widest  discrepancies.  M}^  own  experience  inclines  me 
to  believe  that  these  discrepancies  are  at  least  partially  due  to  differences  in 
clas,sification ;  that  is  to  saj^,  some  observers  seem  to  count  as  wounded  re- 
quiring transixjrtation  all  those  who  must  be  transported  at  any  point  from 
front  to  rear,  while  others  take  into  account  the  battle-field  only.  Seventy 
per  cent  has  been  given  by  some  writers  as  the  number  of  wounded  which 
would  require  transportation,  while  others  have  given  an  estimate  as  low  as 
fifteen  per  cent.  In  my  opinion  85  per  cent  is  not  far  from  correct  for  the 
number  of  wounded  who  will  be  able  to  get  back  b}'  themselves  from  the  firing 
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line  to  the  first-aid  station.  This  percentage  will  then  be  somewhat  decreased 
when  from  this  number  are  subtracted  those  who  have  to  be  transported  from  the 
latter  to  the  field  hospital.  The  final  subtraction  of  those  who  have  to  be  trans- 
ported still  greater  distances  will  doubtless  bring  the  number  of  the  wounded, 
who  require  transportation  from  the  front  to  the  rear,  up  to  the  seventy  per  cent 
named  above.  Again,  in  respect  to  the  percentage  of  the  wounded  who  will 
require  transportation  from  the  firing  line  to  the  first-aid  station,  it  should  be 
remembered  that  the  distance  between  the  two  should  rareh'  exceed  a  thousand 
yards,  and  in  broken  country  may  be  considerably  less  than  this;  and,  fm'ther, 
that  the  effect  of  wounds  on  soliders  in  battle  is  usually  to  induce  them  to  leave 
the  point  where  the  wounds  have  been  received  no  matter  how  severe  they  may 
be,  for  a  place  at  the  rear — unless,  of  course,  the  wounds  are  of  such  a  nature 
as  absolutely  to  incapacitate  them  from  doing  so. 


Fig.  352. — Bearers  Removing  Wounded  from  Firing  Line  to  First -Aid  Station,  Battle  of  Mukden. 


Our  regulations  pro^dde  that  only  members  of  the  sanitary  service  shall  be 
permitted  to  accompany  wounded  to  the  rear;  and,  as  the  regimental  medical 
personnel  must  at  all  times  retain  close  touch  with  the  troops,  no  one  belonging 
to  it  or  assigned  thereto  is  permitted  to  go  further  to  the  rear  than  the  regimental 
aid  station,  except  by  the  authority  of  the  regimental  or  division  surgeon.  This 
brings  up  another  question  regarding  the  role  of  the  medical  department  in 
promoting  the  efficiency  of  the  army.  With  a  medical  department  adequate  in 
size  and  in  close  touch  with  troops  in  battle,  and  with  troop  commanders  who 
are  very  strict  cUsciplinarians,  few  losses  should  be  sustained  at  the  front  from 
unhurt  men  accompanying  their  wounded  comi'ades  to  the  rear.  If,  however, 
the  wounded  are  not  promptly  succored  by  the  medical  deiiartment,  human 
nature  will  assert  itself  in  the  face  of  the  most  stringent  measures  adopted  to 
prevent  unwouncled  line  soldiers  from  accompanying  the  wounded  to  the  rear. 
This  fact  was  observed  again  and  again  in  the  Russo-Japanese  War,  and  has 
been  commented  on  by  Russian  as  well  as  by  other  observers.  On  numerous 
occasions  the  indulgence  in  this  practice  on  the  part  of  the  Russians  cost  them 
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so  dearly  that  the  Japanese  found  a  ^T^y  decided  lessening  in  resistance  at  the 
points  where  this  occurred.  My  own  observation  during  the  war  in  question 
is  confirmatory  of  the  correctness  of  tliis  statement.  For  example,  in  one 
of  the  hard-fought  battles  on  the  Russian  right,  at  Mukden,  I  am  certain  that 
the  loss  of  Russian  bayonets  at  the  front  contributed  greatly  to  the  Japanese 
success  at  this  particular  point. 

From  the  fii'st-aid  station  the  wounded  are  sent  promptly  to  the  rear  as 
soon  as  possible,  and  tliis  station  should  never  be  permitted  to  become  over- 
crowded. The  wounded  who  are  able  to  walk  are  directed  to  a  chessing  station, 
to  a  field  hospital,  to  a  collecting  station,  or  simply  to  the  rear.  The  wounded 
who  are  unable  to  walk  are  delivered  to  the  bearers  of  the  ambulance  company 
as  soon  as  they  arrive. 

First-aid    stations  are  closed   finally,  or  are   closed  temporarily  and    then 


Fig.  353. — Establishment  of  a  Dre.ssing  Station,  Battle  of  Mukden. 


advanced,  as  directed  l^y  the  regimental  surgeon.  In  reaching  his  decision  the 
latter  must  always  regard  the  primary  necessity  of  keeping  in  touch  with  his 
regiment.  If  night  falls  before  a  battle  is  decided,  the  regimental  medical 
personnel,  with  the  bearers  of  the  ambulance  company,  take  advantage  of  the 
darkness  to  reach  advanced  positions  in  searching  for  the  wounded.  The  hours 
of  darkness  are  also  utilized  for  clearing  first-aid  stations  of  wounded. 

Let  us  next  consider  the  character  of  siu'gical  assistance  which  is  appro- 
priate for  regiments  in  battle.  Under  conditions  of  modern  warfare,  this  must 
be  of  a  very  simple  nature.  At  or  near  the  firing  line  little  more  can  be  done 
than  to  apply  the  first-aid  packet,  and  frequently  the  wounded  man  must  do 
this  himself  or  have  it  done  by  a  comi'ade  who  happens  to  be  near  him.  Fractures 
should,  if  possible,  be  immobilized  here  and  dangerous  hemorrhage  checked. 
Not  much  more  can  be  accomplished  at  first-aid  stations.  Here,  chessings  should 
be  inspected  and  readjusted  if  necessary,  and  restoratives  and  analgesics  should 
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be  administered  as  required.  No  operations  are  performed.  This  represents 
the  possibihties  mider  the  general  conditions  which  obtain  at  first-aid  stations. 
In  exceptional  cases,  however,  more  extensive  sm'gical  work  may  be  done — 
as,  for  example,  when  the  enemy  retires  ciuickly  and  lack  of  fm'ther  resistance 
permits  the  regimental  medical  personnel  to  remain  stationary.  Under  such 
circumstances  the  facilities  for  doing  clean  surgical  work  become  the  most  impor- 
tant factor  in  determining  the  procedm^e.  Even  then  insufficiency  of  equipment 
and  lack  of  facilities  for  obtaining  water,  etc..  will  limit  operative  work  at  the 
first-aid  station  to  the  minimum. 

From  what  has  been  said  above  in  reference  to  surgical  assistance  at  the 
front  it  is  clear  that  the  ultimate  results  of  wounds  must  depend  to  a  great 
extent  on  a  good  fu'st-aid  packet,  well  applied  by  unskilled  but  trained  hands.  It 
is  believed  that  the  present  United  States  Army  first-aid  packet  is  the  best 
which  has  as  vet  been  devised.     It  consists  essentially  of  two  long  gauze  bandages 


Fig.  354. — Japanese  Field  Sterilizer  for  Instruments  and  Dressings. 

with  a  compress  sewn  in  the  centre  of  each.  The  compress  may  be  easih' 
applied  to  the  wound  without  being  touched  by  the  hand  or  anything  else,  and 
then  the  ends  of  the  bandage  are  \\Ta}3ped  around  the  part  and  tied  firmly  so 
as  to  hold  the  compress  in  proper  position.  One  bandage  with  its  attached 
compress  is  used  for  one  wound,  and  the  other  for  a  second  one.  The  contents 
are  enclosed  in  a  metal  case  that  absolutely  protects  them  from  contamination 
until  it  is  opened,  which  can  be  done  easily  even  by  a  seriously  wounded  man. 
Our  regulations  provide  that  in  war  all  soldiers  shall  be  instructed  in  the  proper 
use  of  the  first-aid  packet.  Neither  of  the  combatants  in  the  Russo-Japanese 
War  profited  from  the  benefits  of  a  good  first-aid  packet  skilfully  applied. 
Every  Japanese  soldier  carried  a  packet,  but  the  type  used  was  one  that  could 
not  well  be  applied  without  soiling  it  in  handling.  The  Russians  had  a  better 
packet,  but  it  was  not  carried  by  a  large  percentage  of  their  men. 

The  Ambulance  Company. — The  duties  of  the  ambulance  companies  in  our 
service  are: — (1)  To  establish  and  operate  the  dressing  stations;  (2)  to  assist 
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the  regimental  personnel  at  the  front;  (3)  to  carry  the  wounded  (on  litters) 
to  the  di'essing  stations  and  thence  (in  ambulances)  to  the  field  hospitals. 

Dressing  stations  are  established  by  the  ambulance  companies  under  instruc- 
tion from  the  division  chief  sm^geon.  (Fig.  353.)  As  soon  as  the  advance  ceases 
preparations  are  made  to  open  these  stations.  It  is  contemplated  that  the 
ambulance  company  with  its  pack  transportation  shall  follow  the  brigade  to 
the  point  selected  by  the  di\dsion  surgeon  for  the  dressing  stations.  No  general 
rules  can  be  formulated  for  the  location  of  these  stations.  They  should  if  pos- 
sible be  beyond  the  range  of  rifle  fii-e  and  be  well  protected  from  artillery  fire, 
and  it  is  desirable  to  have  them  as  near  the  regimental  aid  stations  as  prac- 
ticable in  order  to  save  the  bearers  and  the  walking  wounded.  An  accessible 
road  for  amixilances  from  the  rear  to  the  station  possesses  obvious  advantages, 
as   does    also    a   good   water  supply.     The  director  of   ambulance  companies 


Fig.  355. — Kaulyang  Splints. 


directs  the  opening  of  ch'essing  stations  and  reports  then-  opening  to  the 
di\'ision  chief  sui'geon.  The  bearers  proceed  to  the  front  as  soon  as  the  station 
is  opened.  When  practicable,  they  are  divided  into  as  many  parties  as  there 
are  regimental  aid  stations.  The  bearers  direct  the  walking  wounded  to  the 
station  for  slightly  wounded,  and  then  transport  the  other  wounded  to  the 
th'essing  station;  when  practicable,  too,  they  assist  the  regimental  medical 
persomiel  in  succoring  the  wounded  at  points  in  advance. 

Meanwhile,  the  commanding  officer  of  the  company,  who  remains  at  the 
station,  makes  ready  for  the  reception  of  wounded  there.  In  order  that  these 
may  be  complete  he  notifies,  when  practicable,  the  wheeled  transportation  in  the 
rear  to  report  promptly  at  the  station  with  wagons  and  ambulances.  The  follow- 
ing departments  are  prescribed  for  our  dressing  stations : — Dispensary ;  kitchen ; 
receiving  and  forwarding  department;    department  for  the  slightly  wounded; 
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department  for  the  seriously  wounded;  and  mortuary.  The  names  of  these 
departments  are  regarded  as  sufficiently  descriptive  without  detailed  explanation. 

One  of  the  most  important  departments  is  the  kitchen,  for  here  the  wounded 
must  be  given  hot  and  stimulating  foods  in  order  that  they  may  recover  from 
shock  and  be  fortified  for  the  jomiiey  to  the  rear.  The  slightly  wounded,  as 
soon  as  they  have  been  given  attention,  must  be  sent  promptly  to  the  rear,  in 
order  that  the  dressing  station  may  be  freed  for  the  oncoming  wounded.  The 
regulation  transport  provided  for  womided  from  a  dressing  station  to  the  rear 
consists  of  ambulances.  Om*  regulations  contemplate  that  these  shall  reach 
dressing  stations  promptly,  even  at  the  risk  of  losses;  they  also  contemplate 
that,  in  case  the  ambulances  prove  insufficient  for  the  wounded,  the  division 
surgeon  shall  request  from  the  division  commander  the  use  of  all  returning 
transport  of  the  division.     (Fig.  356.) 

This  brings  up  one  of  the  most  important  questions  which  the  medical  depart- 


FiG.  356. — Japanese  Wounded  en  Route  from  Dressing  Station  to  Field  Hospital.  Battle  of  Mukden. 


ment  is  called  vipon  to  solve  under  modern  battle-field  conditions,  viz.,  the  problem 
of  clearing  the  field  quickly  after  an  engagement.  In  a  great  battle  it  must  be 
ob\'ious  that  the  personnel  and  means  of  transportation  of  the  medical  depart- 
ment cannot  be  adequate  for  this.  Under  such  circumstances,  therefore,  ever}^ 
possible  measure  must  be  taken  by  division  surgeons  to  supplement  it;  one  of 
these — ^that  of  securing  all  returning  transport — has  just  been  mentioned.  This 
was  adopted  by  the  Japanese  in  the  Russo-Japanese  War,  but  they  also  made 
use  of  hundi'eds  of  liired  bearers  in  the  great  battles  of  that  war.  The  fact  that 
we  have  ambulances  while  they  have  none,  would,  it  is  true,  help  us  out  to 
some  extent,  but  in  gTeat  battles  we  should  also  have  to  hire  bearers  whenever 
they  could  be  obtained.  To  my  mind  the  achievement  of  the  Japanese,  day 
after  day,  in  the  battle  of  Mukden,  of  clearing  the  field  within  twelve  hom's  of 
all  wounded  except  those  in  the  most  advanced  positions,  was  the  most  notable 
performance  in  this  respect  which  any  army  has  yet  achieved. 

During  the  day-time,  when  a  battle  is  still  in  progress,  it  will  rarely  be  possible 
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for  ambulances  to  advance  further  than  the  cbessing  stations;  after  night-fall 
it  will  sometimes  be  possible  for  them  to  go  further  to  the  front,  and  when  a 
battle  is  concluded  they  can  be  made  of  great  use  in  collecting  wounded  at 
advanced  points  on  the  battle-field. 

Orders  for  ambulance  companies  to  close  a  dressing  station  or  to  close  and 
advance  come  from  the  division  chief  sm'geon,  who  obtains  the  authority  of 
the  division  commander  when  practicable,  but  otherwise  acts  on  his  own  initia- 
tive. Under  exceptional  ch'cumstances  the  du-ector  of  ambulance  companies 
is  permitted  to  act  on  his  own  initiative.  In  both  cases  a  report  should  be 
promptly  made  to  the  higher  commander.  In  case  of  retreat,  when  it  is 
impossible  to  evacuate  the  wounded,  they  are  left  with  a  sufficient  personnel 
to  care  for  them.  On  the  conclusion  of  an  engagement  the  dressing  stations 
are  closed  as  promptly  as  possible  and  report  of  the  fact  is  made  to  the  division 
surgeon,  who  will  ordinaril}'  use  the  personnel  at  field  hospitals  or  elsewhere. 


Fig.  357. — Tents  of  a  Japanese  Field  Hospital  in  Advance,  Battle  of  Mukden. 

The  number  of  dressing  stations  is  dependent  on  circumstances;  ordinarily 
however,  one  will  be  requh'ed  for  each  brigade. 

A  few  words  must  be  said  in  reference  to  the  character  of  the  surgical  assist- 
ance to  be  given  at  dressing  stations.  One  should  remember,  in  considering 
this  question,  that  ch'essing  stations,  to  be  efficient,  must  be  well  toward  the 
front  and  not  any  too  well  sheltered  from  the  enemy's  fire.  Moreover,  while 
conditions  in  them  are  somewhat  better  for  clean  operative  work  than  they 
are  in  first-aid  stations,  they  are  still  by  no  means  ideal.  It  is  also  true  of 
dressing  stations  that  the  wounded  must  be  hurried  back  from  them  in  order 
to  make  room  for  more  wounded.  The  rule  that  w^e  have  established,  there- 
fore, is  that  at  dressing  stations  only  such  rare  operations  are  to  be  performed 
as  may  be  immediately  required  to  save  life  or  to  permit  further  transporta- 
tion. Permanent  occlusive  ch-essings  may  be  applied  if  time  permits.  The 
conclusion  in  regard  to  this  question  is  that   no  operative  interference  should 
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be  permitted  when  the  siuToiindings,  with  respect  to  the  conditions  of  asepsis 
or  antisepsis,  are  unfavorable,  and  that  no  wounded  for  whom  transportation 
is  available  should  l)e  unnecessarily  delaj-ed  at  the  ch'essing  station.  Under 
exceptional  conditions  the  wounded  may  sometimes  be  given  more  definite 
treatment  at  di'essing  stations,  just  as  is  done  at  times  at  the  first-aid  station. 
Certain  facts  brought  to  light  by  recent  experience  in  regard  to  fiekl  equip- 
ment are  of  special  interest  in  then-  bearing  upon  the  dressing  stations.  It  is 
realized,  of  course,  that  the  surgical  equipment  for  such  stations  should  be 
simple  and  compact.  The  Japanese  sterilizer  for  instruments  and  dressings 
is  one  especially  adapted  for  use  at  both  dressing  stations  and  field  hospitals, 
although,  as  might  be  expected,  they  used  it  to  a  much  greater  extent  at  the 
latter.     This  sterilizer  weighs  very  little  and  can  be  packed  in  an  extremely 


Fig.  358. — Operating  Room,  .Japanese  Field  Hospital. 

small  space,  so  that  it  may  be  transported  on  a  pack  animal;  it  possesses  a 
further  advantage  of  utilizing  almost  any  kind  of  fuel  to  be  found  in  the  field. 
(Fig.  354.)  An  ample  supply  of  rubber  gloves  is  essential  for  both  field  hospitals 
and  ambulance  companies.  Under  the  conditions  of  field  service  sm'geons'  hands 
become  extremely  rough,  so  that  they  cannot  be  made  sm^gicallj'  clean.  More- 
over, for  obvious  reasons,  in  dressing  large  numbers  of  wounded  an  ample 
supply  of  gloves  is  highly  desirable.  The  Russo-Japanese  War  again  empha- 
sized the  necessity  for  a  most  liberal  supply  of  litters  and  splints  at  the  front. 
The  Japanese  more  than  doubled  their  litters  in  this  zone,  often  impro^'isillg 
them  from  any  materials  that  happened  to  be  at  hand.  They  also  resorted  to 
many  expedients  to  make  splints  from  materials  which  could  be  obtained 
locally.     An  ingenious  splint  of  this  type  is  illustrated.     (Fig.  355.) 

Before  lea^^ng  the  subject  of  dressing  stations  I  may  be  permitted  to  comment 
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briefly  on  the  subject  of  the  protection  afforded  the  medical  personnel  by  the 
Red  Cross  emblem.  While,  as  far  back  as  the  field  hospital,  this  emblem  may 
under  certain  circumstances  result  in  j^rotection  from  the  enemy's  fire, — though 
it  by  no  means  always  does  so, — its  use  at  the  front  in  battle  carries  absolutely 
no  protection.  In  this  connection  it  should  be  remembered  that  in  the  Japanese 
Army,  during  the  Russo-Japanese  War,  the  losses  of  the  infantry  were  highest, 
and,  so  far  as  the  front  was  concerned,  the  losses  in  sanitary  personnel  came 
second  on  the  list.  This  argues  no  inhumanity  on  the  part  of  the  Russians; 
they  utilized  their  fire  as  appeared  to  them  best  for  the  defeat  of  the  enemy, 
and  the  distance  to  wdiich  their  projectiles  carried  was  so  great  that  they  did 
not  know  whether  or  not  sanitary  personnel  was  in  the  line  of  fire.  It  is  prob- 
able that,  in  future  wars,  other  nations  will  accjuiesce  in  the  conclusions  of  the 
Japanese,  viz.,  that  in  battle  it  is  best  not  to  display  a  Red  Cross  flag  at  first-aid 
or  dressing  stations,  as  it  can  only  serve  to  attract  fire. 


Fig.  359. — Some  Japanese  Field  Hospital  Supplies,  Battle  of  Mukden. 


Field  Hospitals. — In  combat  the  duties  of  om*  field  hospitals  may  be  enumer- 
ated as  follows: — 

Opening  and  in  some  cases  replacing  dressing  stations. 

Preparations  for  the  wounded,  including  the  arrangement  of  an  operating 
room. 

Reception  of  the  wounded. 

Providing  shelter  for  the  wounded  for  a  longer  or  shorter  period. 

Providing  food. 

Supplying  extensive  and — in  many  instances — definite  treatment. 

Sending  selected  cases  to  the  rear  or  delivering  them  to  another  organization. 

Closing  stations. 

In  general  terms,  the  provisions  for  the  establishment  of  field  hospitals  and 
for  closing  them,  etc.,  are  similar  to  those  for  dres.sing  stations.  If  possible, 
field  hospitals  should  be  centrally  located,  so  that  they  may  easily  be  reached 
from  front  and  rear,  and  yet  they  should  not  be  on  the  main  road.     An  ample 
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supply  of  good  water  is  necessary,  and  suitable  buildings  are  very  desirable. 
The  ideal  situation  for  a  field  hospital  in  battle  is  just  beyond  the  limit  of  artiller}' 
fire.  If  the  enemy  retires  promptly,  field  hospitals  may  replace  dressing  stations 
to  manifest  advantage,  as  this  ob^^ates  a  transfer  of  wounded.  Only  one  field 
hospital  should  be  opened  early  in  the  battle,  and  in  appropriate  cases  the 
director  of  field  hospitals  may  instruct  those  in  the  front  to  transfer  all  their 
patients  to  the  hospitals  established  further  to  the  rear.     (Fig.  357.) 

The  following  departments  are  described  as  belonging  properly  to  a  field 
hospital: — a  dispensary;  a  kitchen;  a  receiving  and  forwarding  department; 
a  department  for  the  slightly  wounded;  a  department  for  the  seriously 
wounded;  an  operating  room;  a  mortuary;  and  a  transportation  depart- 
ment. 

As  was  true  in  the  case  of  the  cbessing  stations,  the  names  of  these  depart- 
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Fig.  360. — Tapanes?  Transport  Column,  Battle  of  Mukden. 

ments  are  sufficiently  descriptive  without  detailed  discussion.  In  a  field  hos- 
pital it  is  just  as  important  to  provide  for  the  feeding  of  patients  as  it  is  at  a 
di-essing  station,  and,  while  at  the  latter  the  concUtions  require  that  easily  pre- 
pared stimulating  foods  be  administered  to  the  wounded,  at  the  field  hospitals 
more  elaborate  meals  may  be  served  to  advantage.  The  wounded  who  are 
able  to  walk  and  those  with  trifling  injuries  should  be  sent  to  the  rear  as  soon 
as  possible,  under  the  charge  of  that  one  of  their  number  who  ranks  highest  as  an 
officer  or  a  non-commissioned  officer.  (Fig.  360.)  The  transportation  depart- 
ment of  a  field  hospital  is  intended  for  the  convenient  assembling  of  all  trans- 
port at  one  point.  Under  ordinary  circumstances  during  a  battle  the  wounded 
who  require  to  be  transported  will  be  sent  to  the  rear  as  promptly  as  trans- 
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portation  is  available  for  them.  On  the  conclusion  of  an  engagement,  however, 
a  field  hospital  may  be  temporarily  immobilized ;  in  which  case  it  will  provide 
for  patients  as  do  other  permanent  hospitals.  In  combat  a  field  hospital 
uses  all  of  its  own  transport  for  sending  the  wounded  to  the  rear,  and  may 
also  obtain  some  of  the  returning  transport  of  the  division  for  this  purpose, 
just  as  is  done  in  the  case  of  the  dressing  stations.  While  field  hospitals  should, 
if  possible,  free  themselves  of  wounded  so  as  to  be  prepared  to  advance  with 
their  division,  this  will  sometimes  be  impracticable ;  in  which  case,  under  orders 
of  the  chvision  siu'geon,  all  wounded  will  be  concentrated  in  one  or  two  field 
hospitals,  so  that  the  others  may  advance  to  provide  for  the  subsequent  needs 
of  troops. 

Before  dismissing  the  subject  of  the  operation  of  field  hospitals  in  battle 
I  must  devote  a  few  words  to  the  manner  in  which  the  patients  should  be  cared 


Fig.  361. — Brinsiii";  Patient^s  to  a  Railway  Station  at  Tieling 


for  in  those  hospitals.  From  what  has  already  been  said  it  will  be  noted  that 
field  hospitals  in  combat  are  the  first  places  where  the  wounded,  on  their  way 
from  the  front  to  the  rear,  are  safe  from  the  tire  of  the  enemy.  Moreover, 
under  ordinary  concUtions  the  field  hospital  will  be  the  first  place  to  which  it 
is  possible  to  bring  adequate  supplies  for  operations,  etc.  At  the  same  time 
it  is  not  intended  that  the  field  hospital  in  battle  shall  serve  as  a  permanent 
hospital  for  wounded;  it  simply  represents  one  of  the  stopping- places  in  the 
journey  from  the  front,  and,  as  it  is  compelled  to  move  \^dth  its  division,  can 
retain  the  wounded  but  a  comparatively  short  time.  These  conditions  will 
limit  operative  procedures  to  those  necessary  to  fit  the  wounded  for  transfer 
to  the  rear.  Operations  will  be  rare,  but  many  extensive  cbessings  will  be 
requu-ed  under  all  circumstances.  (Fig.  358.)  Occasionally,  of  course,  much 
more  complete  treatment  may  be  given  in  field  hospitals.     On  account  of  the 
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conditions  in  the  field  the  greatest  care  should  always  be  taken  to  dress  cases  in 
such  a  manner  that  they  will  not  require  re-chessing  for  some  time.  (Fig.  359.) 

Due  consideration  ha^'ing  now  been  paid  to  the  principal  field  medical 
organizations  at  the  front  which  are  directly  concerned  in  the  care  and  treat- 
ment of  those  who  are  wounded  in  battle,  it  may  be  well  to  pause  at  this  p(^int 
for  a  moment  to  refer  to  subjects  concerning  mechcal  organizations  at  the  front 
as  a  whole.  First,  in  reference  to  cases  of  hemorrhage  which  may  come 
under  oljservation: — With  the  modern  small-calibre  rifle  but  few  severe  hem- 
orrhages may  be  looked  for.  Wounds  from  artillery  projectiles  are  more  serious 
in  this  as  in  other  particulars,  but  even  so  the  experience  of  recent  wars,  in  which 


1  !(,.   :!(iJ.— Rest   Station.   Mukden. 

artillery  and  the  frightfully  mutilating  hand  grenades  were  largely  enip  oyed, 
demonstrates  the  fact  that  relatively  few  cases  of  hemorrhage  fall  into  the  hands 
of  the  military  sm'geon  at  the  front.  The  subject  of  the  treatment  of  abdominal 
wounds  has  attracted  a  great  deal  of  attention  in  recent  years  because  of  the 
notable  success  obtained  from  prompt  operation  upon  these  cases  in  ci\'il  prac- 
tice. From  what  has  been  said  it  .should  be  clear  that,  in  l)attle,  the  conditions 
— so  far  as  they  relate  to  the  opportunities  offered  for  operating  on  abdominal 
wounds — are  wholly  dissimilar  from  those  which  exist  in  civil  life.  At  the  front, 
therefore,  it  is  certain  that  one  will  only  in  very  few  instances  be  justified  in  op- 
erating on  an  abdominal  wound.  Another  question  to  which  much  attention 
has  been  devoted,  is  the  transjjortability  of  the  wounded  in  battle.  This 
is  believed  to  be  a  military  rather  than  a  sm-gical  problem.  All  the  wounded, 
except  those  who  are  moribund,  should,  as  soon  as  this  can  be  done,  be  sent  as 
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far  to  the  rear  as  the  field  hospital,  nor  is  it  permissible  to  retain  them  even  there. 
In  practice  it  will  as  I  believe  be  fount!  better  to  take  long  chances  in  getting 
all  the  wounded  away  from  the  field  to  a  hospital  where  they  can  receive  more 
suitable  treatment  and  where  they  may  be  permitted  to  remain  for  some  time. 
Station  for  the  Slightly  Wounded. — This  station  is  new,  so  far  as  our  service 
is  concerned.  It  is  designed  to  relieve  cbessing  stations  and  field  hospitals  from 
the  care  of  the  slightly  wounded  who  can  walk  and  who  require  Ijut  little  atten- 
tion. It  is  intended  that  all  the  wounded  who  arrive  at  the  station  shall  be 
allowed  to  rest,  that  their  wounds  shall  be  ch'essetl  or  re-dressed  as  may  be  neces- 
sary, and  that  restoratives  and  easily  prepared  food  shall  be  given  then).  From 
time  to  time  parties  of  wounded  will  be  despatched  to  the  rear  as  opportunity 
offers.     The  personnel  for  the  station  is  provided  from  the  different  regiments 


_->*il 


^HB 


mmm 


Fig.   363. 


-Japane.se    Stationary    Hospital  near    Mukden.     This  organization    corresponc 
evacuation   hospital. 


by  the  division  chief  surgeon.  It  will,  as  a  rule,  consist  of  one  medical  officer, 
two  non-commissioned  officers,  and  eight  privates.  Ordinarily,  this  station 
will  be  at  a  point  about  as  far  in  advance  as  that  at  which  the  most  advanced 
field  hospital  is  located.  The  description  of  the  station  indicates  clearly  what 
surgical  assistance  should  be  given  there. 

Service  of  the  Line  of  Communications  in  Combat. -^The  following  Medical 
Department  organizations  under  the  cliief  surgeon  of  the  line  of  communications 
are  concerned  in  the  transportation  and  treatment  of  the  wounded  in  combat : — 
Transport  Columns;  trains,  boats  and  ships;  evacuation  hospitals ;  and  base 
hospitals. 

Transport  Columns. — Reference  to  the  table  on  Medical  Department  organi- 
zation will  show  that  only  a  small  amount  of  transport  is  allotted  to  a  transport 
column.     It  is  intended,  however,  that  this  '^hall  be  largely  augmented  when 
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circumstances  require,  and  especially  before  a  battle,  from  the  local  resources 
of  the  country.  This  is  a  subject  for  recommendation  by  the  chief  siu'geon  of 
the  line  of  communications.     (Fig.  361.) 

Just  before  a  battle,  transport  columns  should  be  advanced  well  toward 
the  front. 

The  duties  of  transport  columns  are  described  as  follows : — 

The  removal  of  the  wounded  from  field  hospitals  to  hospitals  further  to  the 
rear,  or,  more  rarely,  from  evacuation  to  base  hospitals;  the  necessary  care 
and  treatment  of  the  wounded  en  route;  the  establishment  of  rest  stations  when 
this  is  necessitated  b}'  the  distance  of  field  hospitals  from  hos]iitals  in  the  rear 
or  by  other  circumstances. 

It  is  expected  that,  as  soon  as  the  division  chief  surgeon  liecomes  aware  that 
he  will  have  many  wounded,  and  after  he  has  established  a  field  hospital,  he 
will  request  the  chief  surgeon  of  the  line  of  communications  to  send  a  transport- 


I'lc  'M'A. — Sliiihtlv  WimiicU'il  Paissians  beiiis-  Assembled  at  Mukden  after  tlie  Hattle. 


column  to  it.  This  same  authority  will  determine  the  destination  of  the  column 
on  its  return.  Unless  the  distance  from  the  field  hospital  in  question  to  the 
destination  of  the  transport  column  is  more  than  a  day's  march  the  column 
\\\\\  ordinarily  proceed  dnectly  and  as  promptly  as  possible  from  one  to  the 
other.  If,  however,  the  distance  is  greater  than  this  it  will  usually  be  necessary 
for  the  transport  coluinn  to  establish  a  rest  station  at  some  intermediate  point 
en  route,  where  the  wounded  may  be  given  temporary  attention  and  care.  The 
destination  of  a  transport  column  in  battle  will  vary  according  to  circumstances. 
It  may  be  a  hospital  in  the  immediate  vicinity  on  the  line  of  communica- 
tions, or  a  railroad  station  or  boat  landing.  If  it  is  one  of  the  latter  it  will 
often  be  necessary  to  establish  a  rest  station  at  this  point.  (Fig.  362.) 
Part  of  the  personnel  and  su]:)i)lies  may  be  left  here  when  the  column  returns 
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to  the  front  for  other  wounded.  The  sui'gical  procediu'es  which  may  be  carried 
out  while  the  wounded  are  in  charge  of  a  transport  column  will  necessarily  be 
wholly  of  an  emergency  character. 

Transport  columns  are  also  sometimes  used  for  carrying  patients  from 
evacuation  to  base  hospitals,  to  railway  stations,  or  to  boat  landings.  It  is  not 
intended,  however,  that  they  shall  ever  be  deflected  from  the  front  for  tliis 
l^urpose  if  they  are  required  there. 

Evacuation  Hospitals. — The  prescribed  duties  of  evacuation  hospitals  in 
combat  are  as  follows:  the  establishing  or  the  replacing  of  one  or  more  field 
hospitals,  when  necessary;  the  hospital  treatment  of  a  more  or  less  definite 
character  for  all  the  wounded  received;  the  preparation  of  patients  for  trans- 
})ortation,  and  their  despatch  to  base  hospitals. 

Emphasis  has  already  been  laid  upon  the  necessity  of  having  the  medical 


Fig.  365. — Loading  Japane.'se  Wounded  on  a  Train  for  Patient.s,  Mukden. 

department  organizations  of  the  line  of  communications  relieve  those  at  the 
front  of  their  patients,  in  order  that  the  latter  may  accompany  their  troops. 
Evacuation  hospitals  are  most  important  in  effecting  this  purpose.  Before 
a  battle  they  should  be  located  at  convenient  advanced  points  in  the  line 
of  communications,  in  order  that  they  may  supplement  the  service  of  field 
hospitals.  While  they  are  not  mobile  in  the  sense  that  the  latter  are 
mobile,  nevertheless  they  are  not  fixed  in  position  like  base  hospitals.  Evacu- 
ation hospitals  have  almost  no  transport  of  their  o\mi;  hence,  when  it  is 
necessary  to  move  them,  the  chief  surgeon  of  the  line  of  communications  must 
l^rocure  transport  for  them.  In  combat  their  site  should  not  be  changed  except 
when  the  battle  has  moved  so  far  from  them  that  the  distance  is  too  great  for 
moving  wounded,  when  the  field  hospitals  are  overwhelmed  with  wounded,  and 
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when  the  convenient  route  for  the  evacuation  of  the  wounded  no  longer  passes 
tlu'ough  them.  (Fig.  363.)  At  the  conclusion  of  an  engagement  it  will  often  be 
advantageous  to  have  evacuation  hospitals  replace  one  or  more  field  hospitals 
in  order  to  give  better  treatment  to  patients  than  the  more  limited  facilities  of 
the  latter  afford.  The  departments  described  for  a  field  hospital  are  likewise 
those  of  an  evacuation  hospital. 

Although  evacuation  hospitals  will  be  expected  to  do  any  necessary  operating, 
the  character  of  the  sm'gical  treatment  given  in  them  will  vary  widely  accord- 
ing to  the  special  conditions  existing  at  the  time.  During  a  big  battle,  when 
great  numbers  of  wounded  are  being  received,  it  will  not  be  practicable  to  do 
more  than  emergency  operations  and  to  prepare  patients  for  fm'ther  transport. 
Under  such  circumstances  the  wounded  must  be  hurried  to  the  rear,  so  that  room 
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ma}-  be  made  for  oncoming  cases.  (Fig.  364.)  Under  opposite  conditions,  however, 
complete  treatment  should  be  given  at  evacuation  hospitals,  but  always,  in  order 
to  free  the  front,  patients  permanently  incapacitated  should  be  sent  to  the  rear 
when  their  condition  permits.  Evacuation  hospitals  should  not  permit  the 
front  to  l)e  depleted,  and  minor  cases  should  be  returned  thence  to  the  front. 
Patients  are  sent  from  evacuation  hospitals  to  the  rear  under  arrangements 
made  by  the  chief  sm-geon  of  the  line  of  communications.  Ordinarily,  he 
should  obtain  the  personnel  for  accompanying  parties  from  a  source  other  than 
the  evacuation  hospital,  as  personnel  can  rarely  be  spared  from  the  latter. 

Trains,  Boats,  and  Ships. — The  subject  of  trains  and  ships  has  already  been 
discussed  in  connection  with  home  territory,  boats  in  the  line  of  communications 
are  ordinarih-  administered  like  ships  for  patients.     The  only  point  which  it  is 
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desired  to  make  here,  in  connection  with  these  organizations,  is  that  in  battle 
the  chief  surgeon  of  the  hne  of  communications  must  be  prepared  to  make  use 
of  them  if  the  necessity  arises.     (Fig.  36o.) 

Base  Hospitals. — On  the  eve  of  a  battle  the  chief  surgeon  of  the  line  of  com- 
munications will  be  com])elled  to  increase  his  base  hospitals  near  the  front  or 
to  augment  the  personnel  and  sup})lics  of  those  in  existence  there.  Base  hos- 
j)itals  near  the  front  should  also  be  freed  of  })atients  before  a  battle,  in  order  to 
make  room  for  the  wounded.  Base  hospitals  will  not  be  moved  in  battle,  but 
new  ones  may  be  established  when  those  already  in  existence  are  too  far  separated 
from  the  army,  when  they  are  needed  to  supplement  the  more  advanced  hosi)itals, 
or  when  new  sites  will  l)c  more  convenient  for  handling  the  wounded.  (Fig.  Sfifi.) 

In  battle  the  wounded  from  the  more  advanced  base  hospitals  will  necessarily 


Fig.  3fi7. — Line-of-f'omimuiications  Hospital.  Dalny.     This  corresijonds  to  our  base  hospital. 

be  sent  to  the  rear  in  case  more  wounded  from  the  front  must  be  provided  for. 
Parties  to  accompany  the  wounded  will  be  provided  by  the  chief  surgeon  of 
the  line  of  communications,  and  should  usually  come  from  base  hospitals  far 
to  the  rear,  where  the  demands  for  personnel  will  not  be  so  urgent  as  they  are 
toward  the  front. 

Base  hospitals  are  pro\^ded  with  the  necessary  facilities  for  doing  all  surgical 
work,  and  under  ordinary  circumstances  there  would  be  no  object  in  postponing 
the  necessary  surgical  procedm-e  till  a  later  stage  in  the  jom-ney  of  the  wounded 
man  from  front  to  rear.  (Fig.  367.)  Usually,  however,  the  wounded  who  require 
very  long  treatment  in  hospitals  had  best  be  sent  home  when  their  condition 
justifies  such  a  step.  Similar  action  should  always  be  taken  with  the  wounded 
who  are  permanently  incapacitated  for  service.     In  order  not  to    deplete   the 
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front  the  wounded  who  have  sufficiently  recovered  should  be  returned  from  base 
hospitals  to  the  front  as  promptly  as  possible. 

Furnishing  Supplies  to  the  Medical  Department  in  Battle. — Attention  has 
already  been  in\dted  to  the  fact  that,  in  war,  two  currents  exist  in  the  adminis- 
tration of  the  medical  department:  one  of  patients  from  the  front,  and  the 
other  of  medical  supplies  from  the  rear.  In  battle  the  flow  of  both  of  these 
currents  is  necessarily  more  rapid  than  at  other  times.  Preliminary  to  a  battle 
the  chief  sm^geon  of  the  line  of  communications  is  expected  to  obtain,  by  requisi- 
tion or  by  local  purchase,  all  the  medical  supplies  required  l)oth  for  the  front  and 
for  the  line  of  communications  at  this  time.  Supplies  for  the  former  should  also 
be  brought  into  advanced  positions  in  the  line  of  communications.  (Fig.  368.) 
From  these  supplies  division  chief  surgeons  will  be  expected  to  stock  their 


Fig.   368. — Japanese  Modical   Siijiply    l)('pot   at  Tieling. 


Reserve  Medical  Supplies  very  completely.  Furthermore,  tli\-ision  chief  surgeons, 
in  preparation  for  a  battle,  should  require  field  hospitals,  ambulance  companies, 
and  troops  to  procure  all  the  medical  supplies  which  they  will  rec|uire  from  the 
Reserve  Medical  Supply.  Like  action  should  be  taken  by  the  chief  surgeon  of 
the  line  of  communications  to  outfit  his  medical  department  organizations  from 
supply  depots  in  the  line  of  communications.  It  will  always  prove  much  easier 
in  battle  for  medical  department  organizations  on  the  line  of  commiuiications 
to  replace  their  medical  supplies  than  it  will  be  for  those  at  the  front.  AVhen 
the  opportunity  offers,  division  surgeons  should  move  up  medical  supplies  to 
points  from  which  they  may  conveniently  he  conveyed  to  the  front. 

In  battle  regimental   medical  organizations  will   usually  be  compelled  to 
depend  on  their  own  medical  supplies,  which  rarely  may  be  replenished  from 
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the  reserve  stock.  Under  exceptional  conditions  they  may  be  allowed,  on  the 
authority  of  the  cUvision  surgeon,  to  secm-e  supplies  from  an  ambulance  company 
or  a  field  hospital.  In  combat  a  field  hospital,  replacing  a  cb-essing  station  in 
order  that  the  ambulance  company  may  advance  to  establish  another  di-essing 
station,  will  replace  all  supplies  which  have  been  used  by  the  ambulance  company. 
Similar  action  will  be  taken  by  evacuation  hospitals  which  replace  field  hospitals. 
Supplies  for  the  station  for  slightly  wounded  will  come  from  the  Reserve  Medical 
Supply  or  from  a  field  hospital. 


NAVAL  SURGERY. 

By  SURGEON -GENERAL  CHARLES  FRANCIS  STOKES, 

United  States  Navy. 


Naval  surgery  is  defined  as  the  branch  of  surgery  deahng  with  thos^  wounds 
and  accidents  incident  to  service  on  a  naval  vessel  in  peace  and  war  which,  by 
reason  of  their  freciuency  or  the  unique  character  of  the  agents  producing  them, 
may  be  regarded  as  peculiar  to  the  environment.  It  comj^rehends  further  all 
problems  of  organization,  transportation,  and  equipment  related  to  the  care 
of  the  injured. 

Many  operations  for  disease  are  undertaken  on  naval  ships,  but  such  prac- 
tice is  not  essentially  different  from  that  obtaining  in  all  civilized  communities 
and  so  does  not  call  for  mention  in  a  special  treatise.  It  will  be  noted,  too,  that 
surgical  states  arising  under  the  typical  conditions  of  land  warfare  are  not 
given  place  in  this  definition.  These  latter  are  excluded  on  the  ground  that 
naval  surgerj',  as  defined,  can  justly  claim  recognition  as  a  specialty.  For  the 
purpose  of  adjusting  the  terminology  to  this  distinction,  the  writer  would  re- 
strict the  application  of  the  term  "military  surgery"  to  the  surgery  practised 
by  land  forces,  and  in  addition  begs  to  offer  a  generic  term  which  shall  include 
both  specialties — the  "Surgery  of  ^^'arfare."  Until  comparatively  recent  times, 
the  fighting  personnel  in  naval  warfare  was  composed  of  land  forces  embarked 
for  an  expected  engagement,  and,  as  a  consequence,  naval  surgery  presented  no 
separate  development.  Even  so  late  as  1798,  the  framers  of  our  own  govern- 
ment provided  that  the  duties  of  the  War  Department  should  include  super- 
vision of  na^'al  affams.  Thus,  naval  surgery  has  emerged  so  recently  from  a 
subordinate  ]30sition  that  the  term  "military  surgery"  has  been  expanded 
to  embrace  the  surgery  of  ships,  but  it  will  be  conceded  that  the  distinction 
drawn  is  justified,  when  due  weight  is  accorded  the  highly  specialized  develop- 
ment of  the  modern  battleship,  the  peculiar  character  of  wounds  and  accidents 
encountered,  and  the  unique  nature  of  the  surroundings  in  which  battles  are 
fought  at  sea. 

Duties  of  Medical  Corps. — A  medical  officer  may  be  assigned  to  navy  yards, 
hospitals,  shii)s,  recruiting  offices,  and  various  special  duties.  In  these  places 
he  may  be  suddenly  called  upon  to  pass  judgment  on  any  subject  falling  within 
the  broad  domain  of  medicine,  since  all  matters  relating,  however  remotely, 
to  the  health  of  the  personnel  are  referred  to  him.  His  services  may  be  required 
to-day  in  obstetrics,  in  legal  medicine,  or  for  the  examination  of  suspected  water; 
to-morrow,  in  a  surgical  emergency,  in  the  treatment  of  wounds  by  venomous 
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fish,  or  in  the  hancUing  of  a  yellow-fever  epidemic.  Consultants  and  reference 
libraries  are  often  far  away,  and,  from  Ms  stock  of  assimilated  knowledge,  he 
must  make  decision  and  assume  sole  responsibility  for  his  judgment.  It  is 
possible,  how'ever,  that  the  extent  of  this  diversity  of  practice  will  be  restricted 
at  certain  stations  by  the  specific  character  of  the  duties  assigned  or  the  prox- 
imity of  expert  aid. 

At  a  navy  yard  *  the  nature  of  the  clinical  work  done  is  much  like  that 
in  a  civilian  out-patient  department.  The  sick  and  injured  of  the  Navy  and 
Marine  Corps  are  treated,  and  civil  employees,  who  may  number  several 
thousand,  receive  first-aid.  Careful  records  must  be  kept,  not  only  for  medical 
purposes  but  also  to  preserve  data  by  means  of  which  subsequent  claims  for 
pensions  may  be  decided.  Families  of  officers  furnish  cases  similar  to  those 
met  with  in  civilian  practice,  and,  in  addition,  medical  services  may  be  furnished 
a  lajge  native  population,  as  is  done  in  certain  of  our  island  possessions.  San- 
itary and  quarantine  responsibilities  round  out  a  list  of  duties  most  imusual 
in  their  range. 

Service  at  a  home  hospital  is  comparable  to  that  at  any  first-rate  civilian 
hospital,  except  that  all  administrative  affairs  are  under  the  imniediate  control 
of  a  commanding  officer.  Under  him  there  are  a  supervising  or  executive 
surgeon  and  a  number  of  junior  officers  who  are  generally  assigned  to  specific 
duties.  At  a  hospital  outside  our  continental  limits,  the  character  of  cases 
received  is  altered  by  the  large  proportion  of  tropical  diseases  or  other  affections 
peculiar  to  the  country. 

There  are  also  certain  general  duties  concerned  with  the  conduct  of  the 
naval  organization  which  devoh'e  on  medical  officers.  The  character  of  these 
may  be  sufficienth'  indicated  by  the  mention  of  certain  of  them:  The  care  of 
all  kinds  of  property;  the  upholding  of  discipline;  the  instruction  of  subordi- 
nates; duty  on  courts-martial  and  boards  of  examination  or  survey;  and  such 
sanitary  and  emergency  work  as  exigency  may  require. 

Recruiting  is  entitled  to  individual  mention.  It  is  in  the  recruiting  office 
that  the  enlisted  personnel  is  born,  and  the  standard  of  excellence  adhered  to 
there  fixes  permanently  the  standing  of  our  Navy,  since  laxit}^  in  recruiting  can 
be  only  slightly  compensated  by  subsequent  rigidity  of  training.  In  every 
war,  the  losses  by  disease — at  least  in  land  operations — far  exceed  those  in- 
flicted by  the  engines  of  warfare, t  and  it  may  safely  be  affu-med  that  incompe- 
tency in  the  medical  department  can  inflict  more  damage  on  a  fighting  force 
than  the  most  egregious  blunders  of  the  commanding  officers.  Resistance  to 
disease  and  the  manifold  effects  of  injuries  can  be  predicted  only  in  a  hard}' 
physique,  and  the  issue  of  any  military  enterprise  thus  becomes  largely  de- 
pendent on  the  manner  in  which  the  duties  of  the  medical  corps  have  been  per- 

*  "  Some  Features  of  the  Medical  Department  of  the  Na\y  in  Peace  and  War,"  by  C.  F.  Stokes, 
Medical  Record,  New  York,  August  14th,  1909. 

t  A  few  brief  references  to  conditions  in  recent  wars  will  amply  substantiate  this  statement- 
See  ref.  Spear — Seaman,  J.  Assn.  Mil.  Surg.,  xvii.,  500.  Longmore:  "The  records  of  battles 
for  the  past  two  hundred  years  show  that  there  has  rarely  been  a  conflict  of  any  duration 
in  which  at  least  four  men  have  not  perished  from  disease  for  one  from  wounds." 
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formed.  One  of  the  chief  contributions  of  the  corps  to  mihtary  success — the 
bringing  of  every  man  to  his  post  of  battle  in  a  state  of  the  highest  vigor — is 
possible  only  when  the  fundamental  work  of  wise  selection  is  well  done  in  the 
recruiting  office 

In  the  Crimean  Campaign,  the  Allied  Forces  lost  50,000  from  disease  and 
2,000  from  bullets.  ''Who'e  regiments  died  away  from  disease  without  having 
seen  the  firing  line. ' 

In  the  French  Campaign  in  Madagascar,  14,000  men  were  sent  to  the  front; 
29  were  killed  in  action  and  7,000  persihed  from  preventable  disease. 

Reliable  figures  are  wanting  for  the  Russo-Japanese  War.  It  is  acknowl- 
edged that  the  conduct  of  medical  affairs  by  the  Japanese  was  unique  in  its 
success,  and  yet  the  deaths  from  disease  probably  amounted  to  over  twice  those 
due  to  wounds. 

On  September  14th,  1905,  there  were  in  the  Russian  army  east  of  Lake  Baikal — 

Officers  Men 

Wounded 34 746 

Sick    ; 1,129 30,035 

Accidents  and  Wounds  in  Time  of  Peace. — The  injuries  to  which  seafarine- 
men  are  exposed  have  always  been  of  a  specialized  character.  Formerly  naval 
ships  used  no  steam  at  all,  or  drew  their  fires  when  clear  of  port,  and  the  accidents 
then  were  almost  altogether  due  to  the  handling  of  sails  and  tackle  in  all  weathers. 
With  the  transformation  which  ships  have  undergone  (Fig.  369),  there  has  been 
a  correlated  change  in  the  men  who  work  them  and  in  the  accidents  that  pre- 
vail. Seamen  have  passed  with  sails.  They  are  now  become  gunners,  fire- 
men, machinists,  electricians,  and  mechanics.  The  injuries  sustained  comport 
with  the  new  type  of  activities.  They  are  the  accidents  that  take  place  in  every 
industrial  centre  multiplied  in  frequency  by  the  concentration  of  the  various 
kinds  of  machinery  in  a  space  in  which  the  utilization  of  every  cubic  inch  has 
been  contrived  with  the  greatest  ingenuity.  Machinery  is  exploited  for  every 
purpose.  It  manipulates  guns  and  handles  ammunition;  it  raises  and  lowers 
boats,  causes  ponderous  turrets  to  revolve,  drives  the  cranes,  and  drops  and 
weighs  anchors.  Even  in  the  smaller  matters  of  work  in  the  galleys,  automatic 
meat-choppers,  dough-mixers,  and  bread-cutters  add  to  the  chances  of  injury. 
There  are  great  boilers  and  extensively  ramified  steam-pipes  located  in  closed 
compartments  where  the  dangers  of  escaping  steam  are  intensified.  Powerful 
explosives  are  stored  and  handled  in  large  quantities  at  times  when  the  stimulus 
of  competition  tends  to  disregard  of  due  precautions.  Passages,  hatches,  and 
ladders  are  a  prolific  source  of  falls,  especially  when  the  ship  is  rolling  and 
pitching  at  sea.  Although  these  traumatisms  of  a  general  character  are  in 
nowise  peculiar  to  naval  life,  yet  their  occurrence  is  so  favored  by  conditions 
on  board  ships  of  war  that,  in  few  other  places,  are  they  met  in  such  number, 
and  they  come  to  fill  a  large  place  in  naval  practice.  Some  injuries,  such  as 
ordinary  wounds,  contusions,  and  fractures,  require  no  comment  here:  others 
merit  more  extensive  notice. 


NAVAL  SURGERY. 


973 


974  AMERICAN  PRACTICE  OF  SURGERY. 

Wounds  by  Bites  and  Stings.— Wounds  are  occasionally  inflicted  by  dog- 
fish, pike,  and  sharks.  They  are  much  more  infrequent  than  might  be  expected 
in  ^de^v  of  the  number  of  predaceous  fish  present  in  tropical  waters. 

Sailors  and  marines,  in  common  with  all  who  frequent  tropical  re^ons, 
are  exposed  to  the  bites  or  stings  of  noxious  insects,  scorpions,  myriapods, 
reptiles,  and  other  animals.  These  are  not  peculiar  to  naval  life  and,  in  fact, 
they  are  almost  always  the  accidents  of  land  operations.  The  wounds  made 
by  venomous  Jish,  however,  are  almost  exclusively  seen  among  seafaring  men, 
including  sailors  and  fishermen.*  In  this  connection  we  do  not  si)eak  of  those 
fish  which,  when  eaten,  cause  an  alimentary  intoxication,  but  only  those  which 
possess  a  venom  sac  in  conjunction  with  some  defensive  weapons,  usually  one 
or  more  spines.  Such  fish  are  not  numerous  and  the  association  of  any  species 
with  the  wound  can  rarely  be  determined,  so  that  extended  description  is  un- 
necessary. 

Of  the  symptoms  produced  l\v  these  fish,  pain  is  the  most  characteristic. 
With  certain  species  it  is  excruciating  and  radiates  throughout  a  limJD.  The 
agonizing  character  of  the  pain  is  evinced  by  the  maniacal  symptoms  it  pro- 
duces and  by  the  observation  that  rats,  experimentally  inoculated,  frequently 
amputate  their  own  limbs.  There  are  also  general  symptoms — muscular  in- 
co-ordination,  weakness,  a  feeling  of  deep  anxiety,  vomiting,  and  a  slowing  of 
the  heart.  There  is  local  paralysis  of  both  motor  and  sensory  nerves.  Death 
is  not  commonly  the  result  of  the  wound,  l^ut  it  may  occur  promptly  in 
syncope  or  later  as  the  result  of  complicating  tetanus  or  septicsemia.  Local 
gangrene  is  the  rule  after  wounds  by  the  more  poisonous  species,  eschars 
being  tin-own  off  slowly  and  healing  long  delayed. 

Treatment. — The  wounds,  when  first  seen,  should  be  freely  incised  to  allow 
copious  bleeding,  thoroughly  washed  out,  cupped,  and  cauterized.  The  pain 
is  combated  by  moist  ch'essings  and  morphia.  Constitutional  symptoms  may 
require  stimulants. 

LancHng  parties  are  subject,  in  certain  countries,  to  wounds  by  poisoned 
iceapons.  Most  tribes  use  a  vegetable  extract,  but  some  dip  their  weapons 
in  putrefying  meat  or  tetanic  earth.  The  nature  of  the  poisons  varies  so  greatly 
that  no  general  rules  of  treatment  can  be  laid  down. 

Venomous  Marine  Snakes  f  are  very  common  in  all  tropical  waters.  Most 
of  them  belong  to  the  suborder,  Ophidia  colul^ridir,  family  Hydropliina?.  The 
hych'ophina?  are  viviparous  and  rarely  come  on  shore.  All  are  poisonous  and 
vicious.  The  symptoms  following  then'  wounds  are  suggested  by  a  mention 
of  the  active  principles  of  the  venom:  1,  a  tln-ombin;  2,  a  hemorrhagin;  3, 
a  ha'molysin  and  an  agglutinin;  4,  a  polyvalent  cytolysin;  and  5,  a  principle 
which  attacks  the  central  nervous  system. 

The  venom  of  most  of  the  hych'ophina^  contains  a  large  proportion  of  neuro- 

*Seet  Gatewood,  "Naval  Hygiene";  J.  M.  Rogers,  R.  N.,  "W.  I.  Poisonous  Fishes"; 
U.  S.  Fish  Commission  Bulletins;  Rochard  and  Bodet;  "Traite  d'Hygiene";  Pellegrin:  "Les 
Poissons  Veneneux";  and  the  article  by  Major  .Mason  in  Vol.  III.  of  this  series. 

t  Stejneger;  Noguchi;  Calmette;  Mason;  et  al. 
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toxin,  and  hence  oedema  and  ecchymosis  are  not  noticeable  characteristics  of  the 
wounds  which  the}'  inflict.  Stupefaction,  paralysis,  dyspna^a,  and  cessation  of 
respu-ation  form  the  usual  train  of  symptoms.  When  death  is  delayed,  there 
is  generally  a  diminished  proportion  of  neurotoxin,  and  the  local  symptoms 
are  consequently  more  pronounced.  Death  may  occur  in  a  few  minutes.  In 
patients  who  recover,  the  loss  of  the  bactericidal  properties  of  the  l)lood  is 
manifested  by  the  frequency  of  secondary  infections. 

Non-specific  treatment  is  concerned  (1)  with  retarding  and  intermitting 
absorption  by  means  of  a  tourni(|uet,  and  (2)  with  removing  or  destroying  the 
free  venom.  Excision,  cupping,  and  sucking  are  useful  measures.  Permanga- 
nate of  potassium  and  cln-omic  acid  are  remedies,  either  of  which  may  be  used, 
in  one-per-cent  solution,  for  local  injection.  Many  ch'ugs — strychnine  (Mueller), 
morphine,  nicotine,  curare,  alcohol,  coffee  and  tea — have  been  recommended 
by  various  authors,  but  their  employment  has  resulted  in  doubtful  benefit, 
and  has  even,  in  some  cases,  hastened  death.  Salt  solution  may  l^e  of  advan- 
tage. Ai'tificial  respiration  should  be  kept  u])  for  one  hour,  or  at  least  for  as 
long  a  time  as  the  heart  continues  to  beat. 

Specific  antivenine  is  almost  never  at  hand  and  not  nuich  work  has  been 
done  leading  to  the  production  of  a  polyvalent  serum. 

Scalds. — Burns  by  hot  water  and  steam  are  very  common  among  the  engi- 
neer force.  Bm-sting  pipes  or  valves  permit  the  sudden  escape  of  large  volumes 
of  steam  under  pressure  into  small  compartments.  Long  ladders  confine  the 
men  as  in  a  trap,  since  it  is  impossible  to  find  the  way  out  in  the  midst  of  scalding 
vapors,  or,  indeed,  to  sm^vive  the  attempt.  The  action  of  the  steam,  although 
brief,  is  intense.  The  vapor  is  superheated  at  the  moment  of  its  escape  and 
the  high  temperature  combines  with  the  specific  heat  of  steam  to  inflict  ter- 
rible scalds. 

"At  the  moment  of  explosion  (of  the  boilers)  men  rushed  on  deck  panic- 
stricken,  mutilated,  and  crying  horribly.  Some  tried  to  throw  themselves  into 
the  sea;  others  sank  to  the  deck  without  voice  or  power  of  movement,  over- 
come by  the  agony  and  dying  quickly.  Some  of  the  unfortunates  were  entirely 
stripped  of  their  skin.  The  nails  hung  dangling  from  the  extremities  of  the 
fingers  and  toes.  One  saw  large  sm'faces  quite  denuded  where  removing  the 
clothing  had  torn  away  great  masses  of  tattered  skin.  The  features  were  c{uite 
unrecognizable.  The  skin  was  pale,  flabby,  without  elasticity,  white  as  if 
boiled,  t;lie  eyes  alone  appearing  animated,  lit  with  an  expression  of  despair. 
Most  of  the  men,  however,  died  asphyxiated.  The  inspired  steam  had  pene- 
trated c^uite  to  the  bottom  of  the  bronchioles  and  obstructed  them  with  masses 
of  detached  epithelium  mixed  with  the  products  of  the  plastic  exudate.  These 
men  succumbed  in  paroxysms  of  horrible  suffocation,  spitting  up  with  diflRculty 
the  lining  membrane  of  the  tongue  and  mouth."     (Saiu-el.*) 

As  a  part  of  first-aid  instruction,  men  should  be  warned  that  escape  from 
the  compartment  is  not  to  ])e  thought  of.  The  vapor  tends  to  rise,  and  hence 
let  them  be  taught  to  lay  hold  of  some  covering,  throw  themselves  flat  on  the 

*  "Traite  de  Chirurgie  Navale." 
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deck,  face  dowTi,  shut  the  eyes,  hold  the  breath  and  wait.  The  time  will  not 
be  long,  for  condensation  will  be  completed  in  a  few  moments  at  most. 

Of  a  different  character  are  the  bmiis  due  to  explosion  of  smokeless  powder. 
In  these,  the  lesion  results  from  exposure  to  an  intense  flame  of  short  duration. 

'Tlarebacks"  *  are  made  possible  by  the  admixture  of  a  limited  quantity 
of  au'  with  explosive  gases  remaining  in  the  breech  of  the  gun  and  they  may 
lead  to  the  explosion  of  powder  charges  in  the  turret  or  near  the  gun.  De\dces 
to  prevent  the  occurrence  are  now  installed  on  ships,  but  such  accidents  have 
been  not  infrequent  in  all  naiies. 

We  may  take  a  rej^ort  t  of  one  of  these  accidents  as  typifying  what 
may  be  expected.  Out  of  thu'ty-five  persons  exposed  directly  to  the  flame, 
thu'ty-two  perished.  Tliree  charges  of  three  hundred  and  sixt}^  pounds  each 
were  ignited,  one  in  the  tiu-ret  and  two  in  the  handling  room.  The  bodies 
of  the  unfortunate  victims  showed  no  lesion  suggestive  of  the  disruptive  action 
of  exploding  powder.  The  lesions  were  those  to  be  expected  as  a  result  of  ex- 
posm-e  to  sudden  and  intense  flame  of  short  duration.  The  time  of  exposure  is 
estimated  at  one  to  tln-ee  minutes,  the  integument  of  their  whole  bodi(^s  being 
hardened,  charred,  and  split  open  in  places.  They  lived  four  hours,  however, 
and  were  conscious  until  the  end.  Many  of  the  victims  showed  a  peculiar, 
hardened,  blanched,  and  waxy  appearance  of  the  exposed  skin  and  mucous 
membranes,  with  charring  onl}-  of  the  hair. 

It  is  of  interest  to  note  that  it  was  impossible  to  utilize  board  stretchers 
in  the  i*emoval  of  the  injured  men  from  the  turret,  nor  was  it  advisable  to  tolerate 
the  delay  incident  to  fastening  straps.  A  blanket  was  used  to  lower  the  men 
from  the  turret  and  it  proved  satisfactory. 

Irrespirable  Gases. | — Burns  are  not  the  only  result  of  powder  explosions. 
Intoxication,  aspliyxiation,  and  acute  respiratory  lesions  are  seen  in  connection 
wdth  them.  Symptoms  may  also  develop  under  various  conditions  of  gun 
practice,  especially  where  a  breeze  carries  back  into  the  ships  the  fumes  from 
the  guns. 

Smokeless  powders  consist  of  nitroglycerin,  nitrocellulose,  guncotton,  and 
metallic  nitrates,  or  other  deterrents,  such  as  urea  and  vaseline.  Picric  acid 
is  used  in  some  European  powders.  Guncotton  and  nitrocellulose  yield,  when 
detonated,  large  amounts  of  carbon  monoxide.  When  the  powder  is  not  ex- 
ploded, but  biu'ns  as  it  does  in  modern  firearms,  a  considerable  quantity  of 
the  oxides  of  nitrogen  is  given  off. 

The  toxic  action  of  these  gases  has  been  frequently  reported.  Spear  § 
states  that  the  fumes  from  the  Japanese  Shimose  shells  caused  nausea,  weak- 
ness, and  sometimes  unconsciousness,  and  that  recovery  in  some  cases  required 
several  days.     Urie  ||  reports  that  "the  gases  generated  penetrated  the  different 

*Gatewood:   ''Naval  Hygiene." 

t  J.  F.  Urie,  Surgeon,  IT.  S.  N.,  "Report  of  the  Surgeon-General  of  the  Navy,"  1904. 
X  Spear,  R.,  Report  to  Surgeon-General  of  the  Navy  on  Russo-Japanese  War;  Keiffer,  J.  A. 
M.  A.,  "Smokeless  Powders,"  with  references. 
§  Op.  cit. 
II  Report  to  the  Surgeon-General  of  the  U.  S.  Navy,  1904. 
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parts  of  the  ship  in  the  vicinity  of  the  explosion.  The  composition  of  the 
gases  is  not  accurately  known.  The  vapor  from  the  muzzle  of  the  gun  after 
discharge  has  a  distinctly  reddish  tint. and  the  odor  of  nitrous  acid.  Carbon 
monoxide  and  marsh  gas  are  said  to  be  generated.  A  number  of  officers 
and  men  were  variously  affected  by  inhalation  of  the  gases.  An  exhilara- 
tion was  experienced  at  first,  followed  in  a  few  cases  by  a  partial  loss  of 
consciousness.  Other  effects  of  the  inhalation  of  the  products  of  combustion 
wei'e  those  caused  by  the  irritative  action  of  gases  on  the  lining  of  the  respira- 
tory tract." 

Experiments  by  Keifter  gi^'e  the  characteristic  symptoms:  The  pulse  I'ose 
to  118-128  and  became  an-hythmic  and  dicrotic.  The  subjects  complained 
of  angor  cardii,  great  distress  in  the  chest,  a  feeling  of  oppression  in  the  head, 
smarting  of  the  eyes,  and  dryness  of  the  tlii'oat.  There  was  marked  loss  of 
hearing,  amounting  to  one-half;  acuity  of  vision  was  diminished  -tq-^-q, 
and  mental  confusion  was  apparent.  A  headache  of  great  violence  appeared 
early  and  lasted  twenty-four  to  forty-eight  hours.  An  initial  flushing  of  the 
face  was  succeeded  by  a  peculiar  turgescence.  There  was  an  average  fall  in  the 
blood-pressure  of  50  mm.  of  Hg.  Locomotion  and  co-ordination  were  markedly 
affected.     Free  nitrates  could  be  demonstrated  in  the  urine. 

The  presence  of  NO2  in  the  products  is  evidenced  by  the  acrid,  reddish 
fumes  whch  are  so  irritating  to  the  fauces  and  conjunctiva^.  When  present  in 
large  amounts,  nitrogen  peroxide  causes  severe  and  perhaps  fatal  pulmonary 
irritation.  ''The  NO2  (or  the  nitrites)  converts  the  haemoglobin  into  a  mix- 
ture of  metha'moglobin  and  nitric-acid  ha-moglobin."  Thus  we  have  most 
of  the  symptoms  due  to  the  permanent  l:)inding  of  the  ha-moglobin  with  CO 
and  NO2,  and  its  partial  reduction  to  metha'moglobin.  Li  addition,  the  NO2 
has  on  the  lungs  an  intensely  u'ritating  action  which  may  prove  fatal.  The 
treatment  of  these  cases  would  be  similar  to  that  for  poisoning  by  illuminating 
gas.  with  direct  transfusion  of  blood  occupying  a  prominent  place. 

In  the  late  Russo-Japanese  war,  hand  grenades  filled  with  chemicals  pro- 
ducing noxious  or  irrespirable  gases  made  theii-  reappearance.  It  is  very  im- 
probable that  these  will  play  a  part  in  ordinary  naval  warfare,  but  they  may 
find  employment  under  special  cu'cumstances.  No  forecast  can  be  made  as 
to  the  nature  of  the  substances  to  be  used. 

In  the  Battle  of  Tsushima  Straits,  the  distribution  of  groups  of  cases  of 
asphyxiation  demonstrated  that  the  crew  was  more  subject  to  this  accident 
in  the  better  ventilated  compartments.  Dming  battle,  a  ship  is  apt  to  be 
en^'eloped  in  gases  arising  both  from  the  discharge  of  its  own  guns  and  from  the 
bursting  of  the  enemy's  shells.  It  is  ine\'itable  that  these  gases  should  be 
drawn  in  by  the  blowers  and  distributed  thi'oughout  the  ship.  Prolonged 
stoppage  of  the  blowers  is  impracticable,  although,  during  a  short  and  severe 
engagement,  air  from  the  outside  may  be  supplied  to  the  fire-room  only.  But 
even  if  the  l:)lowers  stop,  the  enveloping  gases  may  find  their  way  in  by  pene- 
trating shell  tracks,  hatches,  or  other  adventitious  openings,  and  exploding 
shells  may  spread  fumes  into  neighboring  compartments.  To  meet  this  situa- 
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tion,  Bastier  *  suggests  that  air  may  be  stored  under  pressure  so  that  compart- 
ments can  be  occasionally  cleared.  The  value  of  tliis  suggestion  is  shown  by 
an  experience  f  of  the  Russians,  when  the  complete  medical  force  attached  to 
a  dressing  station  was  rendered  unconscious  by  the  fumes  from  the  Shimose 
shells. 

Asphyxiation. — ^Asphyxiation  is  of  common  occm-rence.  Submersion  everj^ 
yeai'  leads  among  the  causes  of  lethality,  it  having  furnished,  in  1909,  fifty-one 
deaths  out  of  a  total  of  two  hundred  and  eighty-six.  Accidents  of  this  general 
character  may  always  be  anticipated  among  divers  and  the  crews  of  subma- 
rines; and  on  surface  craft,  also,  men  are  sometimes  overcome  in  double 
bottoms  or  other  compartments  which  have  been  deprived  of  then-  oxygen  by 
paint  and  other  reducing  substances.  Submarines,  at  least,  should  be  supplied 
with  some  form  of  oxygen-generating  apparatus. 

If  the  asphyxiation  is  due  to  submersion,  the  patient  should  be  placed  in 
the  prone  position  and  rhythmically  suspended  by  the  hands  of  the  manipulator 
clasped  about  the  abdomen,  in  order  to  clear  the  respiratory  passages.  Arti- 
ficial respu'ation  is  best  maintained  by  the  Brosch-Sylvester  method.  It  is 
described  by  Keith  J  as  follows : 

''In  1897  Brosch  modified  the  Sylvester  method  as  follows:  'He  raised 
and  extended  the  arms  by  the  patient's  head  exactly  as  Sylvester  recommended, 
but  in  place  of  stopping  the  movement  after  the  first  degree  of  traction  had 
been  exercised,  he  used  a  considerable  degree  of  force  to  continue  the  move- 
ment until  the  arms  actually  touched  the  table  or  ground  on  which  the 
supine  patient  was  placed.  At  the  end  of  this  movement  the  body  is  arched  up- 
ward so  that  it  rests  on  the  ground  only  at  the  shoulders  and  at  the  heels.  The 
spine  is  overextended.  With  the  withdrawal  of  the  operator's  force  the  body 
recoils  on  the  ground,  and  the  chest  at  the  same  time  begins  to  collapse.  The 
expiratory  movement  is  completed  by  forcing  the  patient's  arms  against  the 
chest,  not  toward  the  lateral  aspects  as  advised  by  Sylvester,  but  directly  over 
the  sternum  and  yielding  costal  cartilages  which  are  forced  inward  so  as  to  com- 
press the  lungs  and  heart.  Meyer  and  Loewy  have  recently  (1908)  carried  out 
experiments  on  the  efficiency  of  the  Brosch-Sylvester  method.  They  found 
that  they  could  fill  the  lungs  with  from  1,000  to  3,000  c.c.  of  air  with  each  move- 
ment (Schafer's  method,  300  to  400  c.c.)  and  effect  a  respiratory  exchange  vary- 
ing from  7,000  to  16,000  c.c.  per  minute,  while  Schafer  finds  that  he  can  produce 
a  respiratory  change  (per  minute)  of  5,850  c.c.  with  his  method,  an  amount  which 
he  regards  as  amply  sufficient  for  the  purpose  of  resuscitation.'" 

In  connection  with  Crile's  studies  on  resuscitation,  it  is  interesting  to  note 
that  both  the  above  methods  fm'nish  a  rhythmic,  although  slow,  compression 
of  the  thorax,  and  that  Crile's  chief  measure  of  injecting  adrenalin  centripetally 
is  practicable  at  the  same  time.  A  sterile  irrigating  apparatus,  a  sterile  saline 
solution,  and  a  hypodermic  syringe  may  easily  be  kept  ready  at  all  times. 

*Arch.  de  Med.  Nav.,  No.  12,  1908. 

t  Braisted,  op.  cit. 

J  The  Lancet,  London,  March  13th.  20th,  27th,  1909. 
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Damage  Done  to  the  Ears. — When  a  large  piece  of  ordnance  is  discharged, 
the  gaseous  pressure  within  the  tube  is  communicated  to  the  atmosphere  in 
the  neighborhood  with  its  degree  diminished  proportionately  to  the  expansion 
which  the  gas  has  undergone.  The  onward  movement  of  the  blast  and  the  os- 
cillation of  the  gaseous  medium  tend  to  replace  this  sudden  high  pressure  with 
a  vacuum,  characterized  by  equally  abrupt  onset.  The  effect  of  this  and 
succeeding  rapid  alternations  of  positive  and  negative  pressure  is  seen  in  the 
vasomotor  system  and  the  tympanum. 

The  general  agitation,  together  with  the  compression  and  suction  applied 
to  the  abdomen,  brings  on  nausea,  giddiness,  and  fainting;  but  these  transitory 
effects  appear  insignificant  wdien  we  turn  to  the  permanent  damage  often  done 
to  the  auditory  apparatus. 

Ordinary  gun  practice  brings  about  in  many  individuals  a  degree  of  deaf- 
ness which  is  apparently  a  simple  suspension  of  function.  These  cases  may 
be  regarded  as  analogous  in  origin  to  instances  of  temporary  blindness,  anuria, 
or  other  examples  of  inhibition  of  epithelial  structm'es.  Complete  restoration 
of  hearing  shortly  takes  place.  Deafness  that  is  permanent  may,  however, 
result  and  be  unaccompanied  by  any  demonstrable  lesion.  The  nature  of 
such  changes  is  not  known.  They  may  be  scleroses  of  the  middle  ear,  minute 
hemorrhages,  or  injuries  sustained  by  the  auditory  mechanism  of  the  internal 
ear. 

These  injuries  are  apparently  more  common  when  a  rigid  attitude  of  ex- 
pectancy, which  favors  bone  conduction,  is  assumed  at  the  instant  of  discharge. 
Bone  conduction  is  frecjuently  lost  as  a  result  of  gun-firing,  and  we  know  that 
violent  driving  inward  of  the  stapes  sets  up  vibrations  of  the  endolymph  and 
perilymph  which  may  be  of  such  intensity  that  the  auditory  nerve  terminals 
are  affected.  So  it  is  at  least  probable  that,  apart  from  the  injm'ies  inflicted 
upon  the  membrana  tympani,  the  nervous  mechanism  of  the  internal  ear  is  the 
part  most  commonly  damaged.  It  is  not  altogether  clear  to  what  extent  the 
occurrence  of  these  lesions  is  influenced  by  opening  the  Eustachian  tube  at  the 
moment  of  the  blast.  This  expecUent  is  intended  to  equalize  the  pressure  on 
each  side  of  the  membrana  tympani,  but  it  fails  signally  of  its  purpose.  The 
tortuosity  of  the  internal  approaches  delays  the  pressure  wave  from  one  to 
four  seconds,  it  is  said.  Moreover,  the  delayed  positive  wave  may  reach  the 
inside  of  the  tympanic  membrane  at  the  precise  instant  that  a  negative  oscilla- 
tion acts  on  the  outside,  thus  doubling  the  aural  effects  of  the  blast.  The 
Germans  believe  that  the  first  atmospheric  blast  is  what  commonly  ruptures 
this  membrane,  bm-sting  it  inward,  but  they  mention  not  infrequent  cases  of 
patulous  Eustachian  tube,  in  wliich  the  ruptm-e  occurred  outward,  presum- 
ably from  the  augmentation  of  the  negative  wave  just  described. 

Headache,  pain,  tinnitus  aurium,  and  partial  deafness  are  such  common 
accompaniments  of  gun-firing  that  little  notice  is  taken  of  them  unless  the 
hemorrhage  is  considerable,  in  which  case  an  aural  examination  will  usually 
show  single  or  multiple  tears  of  the  membrana  tympani.  In  these  cases  the 
drum  membrane  heals   promptly   under  simple   methods   of  treatment;  but 
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many  cases  are  not  reported  until  otitis  media  or  other  complication  drives 
the  indi\ddual  to  the  medical  officer. 

Any  officer  or  man,  incapacitated  b}'  reason  of  deafness,  is  lost  to  the  service 
as  truly  as  if  deprived  of  a  limb,  and  prophylaxis  demands  our  attention.  Plug- 
ging the  external  meatus  has  proved  an  efficient  means  of  protection,  but  has 
not  yet  come  into  general  use  for  several  reasons.  The  chief  objection  to  the 
procedure  is  that  verbal  or  telephonic  communication  is  hindered  by  plugging 
the  ear,  although  this  statement  loses  much  of  its  weight  when  it  is  remembered 
that  defective  hearing  is  apt  to  result  from  failure  to  use  these  devices.  Another 
objection,  not  less  real,  is  that  the  enlisted  men  are  indifferent,  or  they  consider 
it  effeminate  to  adopt  elaborate  precautions  against  what  seems  only  a  trifling 
discomfort.  Refusal  on  the  part  of  the  personnel  to  avail  themselves  of  pro- 
tection for  such  reasons  should  not  be  tolerated  when  the  loss  to  the  active 
service  and  the  unnecessary  increase  of  the  always  large  retired  list  are  given 
due  reflection.  It  is,  therefore,  believed  that  ear  ])rotection  should  be  made 
mandatory. 

The  selection  of  the  best  means  of  protection  then  becomes  necessary,  and 
the  choice  is  difficult,  since  no  device  yet  suggested  is  free  from  defects.  Ab- 
sorbent cotton  and  slii'edded  wool  have  been  tried  and  have  been  found  to 
afford  considerable  protection  to  the  anatomical  structm'es  of  the  ear  and  free- 
dom from  symptoms,  without  materially  interfering  with  audition.  They 
also  keep  the  meatus  clean,  and  accidents,  if  they  occur,  are  less  likely  to  be 
followed  by  septic  complications.  On  the  other  hand,  cotton  is  liable  to  be 
sucked  out  unless  well  placed,  and  there  is  some  danger  attending  the  practice 
of  instigating  unskilled  men  to  force  cotton  into  their  ears  with  a  match.  The 
cotton  may  also  requu'e  removal  by  a  medical  officer,  or  be  forgotten  until  a 
pm'ulent  discharge  leads  to  its  discover)'.  Modelling  clay,  wax,  paraffin,  and 
other  plastic  materials  have  given  satisfaction.  They  are  molded  closely  to 
the  meatus,  and,  like  wool,  mitigate  aural  shock  without  totally  interrupting 
hearing.  It  is  said  that  such  substances  are  more  effective  when  worked  up 
with  cotton  or  wool  into  a  strongly  cohesive  mass. 

Perhaps  the  most  satisfactory  solution  of  the  problem  is  furnished  by  an 
instrument  invented  by  Elliott.  (Fig.  370.)  It  consists  of  a  ball  with  which  to 
plug  the  meatus,  and  a  wing  which  serves  to  engage  the  auricle  and  hold  the 
api)aratus  in  place.  A  canal,  which  perforates  the  instrument  throughout 
its  length,  provides  for  hearing,  while  the  tortuous  com^se  of  the  channel  dimin- 
ishes the  aural  effects  of  an  explosion  to  limits  which  can  be  borne  without 
injury. 

A  perfect  fit  is,  of  course,  indispensable,  and,  to  insure  this,  a  great  number 
of  the  instruments  would  be  required  in  a  large  assortment  of  sizes.  It  has 
been  suggested  that  each  man  be  furnished  with  one  pair  as  a  part  of  his  outfit ; 
but,  if  that  were  done,  the  small  implements  would  be  continually  mislaid  or 
lost  altogether.  The  English  Admiralty  has  recently  investigated  the  sub- 
ject of  ear  protection,  and  has  decided  to  leave  the  choice  of  means  to  the  in- 
dividual.    Much  ear  trouble  seen  in  the  Navy  results  from  high  diving,  and 
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some  aural  injimes  produced  by  gun-firing  ai-e  not  discovered  vuitil  an  otitis 
develops  after  swimming,  so  that  it  is  often  hard  to  verify  the  origin  of  a  rui> 
tured  tympanic  membrane. 

Space  Allotted  the  Medical  Department  on  a  Battleship. — Having  reviewed 
the  special  accidents  which  may  happen  on  a  modern  battleship,  we  may  now 
turn  to  consider  what  provision  has  been  made  for  meeting  this  formidable  array 
of  surgical  emergencies,  for  nursing  the  cases  of  disease  that  may  develop,  and 
for  curtailing  the  epidemics  that  may  break  out  from 
time  to  time.  A^Tien  one  bears  in  mind  that  the  offen- 
sive and  defensive  resources  of  the  ship  cannot  be 
materially  sacrificed  to  humanitarian  motives,  it  is  re- 
markable what  complete  facilities  exist  on  board  naval 
ships  for  coping  with  every  medical  situation.  Such 
facilities  as  we  possess  are  not  a  concession  to  the 
Medical  Department,  but  betoken  a  recognition  of  the 
unity  of  aims  pervading  all  branches  of  the  service. 

It  will  be  seen  by  references  to  the  plan  (Fig.  371)  that 
the  space  allotted  to  the  Medical  Department  consists  of 
an  examining  room,  a  ward,  a  dispensary,  an  operating 
room,  an  isolation  ward,  and  a  bath-room  (Fig.  372) 
with  closet.  In  the  large  ships  (Fig.  373)  about  twenty- 
eight  beds  are  pro\'ided  for  the  sick,  and  these  suffice 
to  accommodate  about  three  per  cent  of  the  total  rated 
complement.     Under  ordinary  cu'cumstances,  the  average 

number  of  sick  on  a  cruising  ship  will  amount  to  1.75  per  cent  of  the  com- 
plement. Additional  beds  are,  however,  needed  over  this  flat  average,  in 
order  to  provide  for  an  increase  in  the  number  of  sick  due  to  accidents,  epi- 
demics, or  a  lack  of  opportunity  to  transfer  men  to  a  hospital.  Also,  better 
discipline  is  maintained  in  the  sick  ]3ay  if  the  members  of  the  Hospital  Corps 
are  berthed  there  and  kept  apart  from  the  crew.  So,  to  the  number  of  beds 
required  for  the  average  sick  list,  there  should  be  added  a  marginal  provision 
for  unusual  conditions  and  berthing  facilities  for  the  Hospital  Corps.  On  the 
other  hand,  cruising  ships  rarely  have  a  full  complement,  and  there  will  be 
some  sick  on  the  list  who  do  not  recjuire  a  bed  in  the  sick  bay,  so  that  an 
allowance  of  beds  on  a  basis  of  thi'ee  per  cent  of  the  complement  should 
suffice  for  the  needs  of  the  Medical  Department. 

The  isolation  room  contains  at  least  two  beds,  though  usually  four  are 
provided.  TMs  room  is  of  the  utmost  value  in  limiting  the  spread  of  infections 
and  also  in  caring  for  the  very  sick  when  relative  quiet  is  important. 

The  dispensary  (Fig.  374)  contains  primarily  a  stock  of  all  drugs  and  supplies 
that  are  ever  used  by  the  medical  officer  on  duty:  if  his  practice  requires  the 
use  of  preparations  not  regularly  supplied,  they  can  nearly  always  be  obtained. 
A  chemical  equipment  is  furnished  for  clinical  examinations,  analysis  of  water 
and  foods,  and  determination  of  poisons.  In  this  room  is  kept  the  microscope 
also,  with  such  bacteriological  accessories  as  are  required  for  the  examination 
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of  smears,  maintenance  of  cultures,  and  the  preparation  of  vaccines.  Roentgen 
apparatus  is  not  at  present  sujiplied  to  ships  of  war,  but  attention  is  being 
given  now  to  the  selection  of  a  type  adapted  to  the  peculiar  demands. 

Although  a  discussion  of  the  structural  details  of  a  sick  bay,  and  of  much 
of  the  equipment,  belongs  more  ]3roperly  to  a  treatise  on  naval  liA^giene,  we  may 
speak  here  of  certain  recjuLrements  intimately  concerned  with  the  practice  of 
surgery.  Cubic  space  is  alwa^'s  limited  and  adequate  artificial  means  must 
be  pro^dded  for  the  frec{uent  renewal  of  air.  In  the  absence  of  such  provision, 
cases  of  shock,  hemorrhage,  and  gas  poisoning  are  deprived  of  the  oxygen  they 
need,  and  volatile  anaesthetics  may  reach  a  concentration  at  which  the\  are 
explosive  and  productive  of  physiological  effects  on  the  operators. 

The  walls  of  the  operating  room  (Fig.  375)  are  of  steel,  hea^dly  pamted  or 
covered  with  cork  paint,  and  the  floor  is  of  mosaic  tiling.  All  these  surfaces 
):)ermit  satisfactorv  cleaning  of  the  room.     Steam  from  the  boilers  is  used  in  the 


Fig.  371. — Sick  Bay  on  Board  a  Battleship. 


sterilizing  apparatus  (Fig.  376),  which  consists  of  a  pressure  chamber  and  instru- 
ment and  utensil  boilers,  with  tanks  for  hot  and  cold  sterile  water.  Tables, 
sinks,  and  other  accessories  are  of  the  most  approved  type. 

Ai'tificial  lighting  must  be  relied  on  exclusively.  The  choice  of  lighting 
units  is  restricted  by  the  prevalence  of  excessive  ^dbrations  from  the  engines 
and  during  gun-fii-e,  so  that  lamps  having  fragile  filaments  cannot  be  used. 
Although  possessing  certain  defects,  the  Nernst  form  of  electric  glow  lamp 
is  perhaps  the  best  adapted  to  surgical  purposes,  since  it  is  the  only  small  unit 
lamp  that  gives  white  light  and  at  the  same  time  is  sufficienth'  resistant  to 
jarring  vil^rations. 

Although  the  sick  bays  on  our  recent  sliips  are  small,  they  are  equipped 
for  every  kind  of  work,  and  during  a  cruise  the  equii)ment  is  sm"e  to  be  tested 
in  the  most  diverse  ways.  It  will  be  seen  that  nothing  essential  is  lacking  for 
the  diagnosis  and  successful  treatment  of  disease,  but  there  are,  outside 
the    sick   bay,   certain   influences   which   are    potent    in  restricting  practice. 
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These  hindrances  are  inseparal^le  from  the  environment.  There  will  be  much 
incidental  noise  and  bustle  when  there  are  a  thousand  men  living  within  a  small 
space.  That  noise  will  be  increased  by  the  fact  that  the  dwelling  is  a  busy 
machine  shop  as  well,  and  there  will  be,  v.hile  at  sea,  some  vibration  from  the 


Fig.  372. — Sick  Bay  Bath  Room,  U.  S.  S.  Connecticut. 


v,ngines  and  perhaps  ^dolent  pitching  and  rolling  of  the  ship.  These  conditions 
do  not  contribute  to  the  successful  conduct  of  either  medical  or  surgical  cases. 
Therefore,  we  hold  it  as  a  guiding  principle  that  the  care  of  no  serious  case 
should  be  undertaken  on  a  fighting  ship  when  it  can  be  avoided.     There  will, 
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notwithstanding,  arise  emergencies  in  wliich  postponement  of  operation  or 
transfer  of  a  case  to  a  hospital  is  impossible.  Then  the  surgeon  ma}'  proceed 
with  full  assm-ance  that,  so  far  as  the  facilities  of  the  sick  bay  are  concerned, 
he  ma}^  expect  an  ideal  result. 

Anaesthetics. — It  has  been  found  that  the  methods  of  administering  an- 
aesthetics need  not  be  altered  to  suit  climatic  conditions.  Even  the  open  drop 
method  of  giving  ether  is  practicable  in  the  high  temperature  of  the  tropics. 
Indeed,  it  is  the  custom  to  keep  American  operating  rooms  at  a  temperature 
quite  equal  to  that  prevailing  in  troj^ical  countries,  and  the  amrsthetist  accus- 
tomed to  work  in  our  amphitheatres  will  discover  that  hot  climates  entail  no 


Fig.  37.3. — Portion  of  Sick  Bay,  U.   S.   S.   New  Hampshire,  Showing  Superposed  Folding-cots. 


departure  from  familiar  practice.  The  choice  of  amrsthetic  will  dej^end  upon 
the  preference  of  the  individual  medical  officer,  but  bulky  ana'sthetics  like 
nitrous  oxide  can  rarely  have  a  place.  Ether  and  chloroform  soon  fill  a  small 
room  with  vapor  which,  as  has  been  mentioned,  may  reach  such  a  concentra- 
tion that  the  operator  is  affected  during  prolonged  exposure,  and,  too,  explosive 
mixtures  are  formed, — a  point  of  practical  importance,  since  a  chance  shell 
may  destroy  the  electric  wiring  and  a  candle  or  lantern  will  then  be  required. 
Further,  the  operating  room  of  a  sick  l:)ay  is  not  remotely  situated.  It  is  in 
the  midst  of  all  the  sick.  The  odors  and  noises  incident  to  a  chloroform  or  ether 
narcosis  add  to  the  distress  of  the  injured  who  are  awaiting  their  turn  and  who 
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may  well  be  completely  unnerved  by  the  presence  in  the  next  bed  of  a  shipmate 
in  the  throes  of  recovery.  Should  there  be  a  collision,  or  should  fire  break  out, 
orders  may  have  been  issued  to  throw  overboard  all  explosives  and  inflammables, 
thus  in  a  moment  depriving  a  medical  officer  of  all  his  ether,  chloroform,  and 
ethyl  chloride.  Moreover,  there  is  often  great  difficulty  in  finding  experienced 
attendants  for  the  o^'erwhelming  number  of  cases  that  may  accumulate.  Local 
anirsthetics  are  not  open  to  these  grave  objections,— they  do  not  affect  the 
operator,  are  not  liable  to  explode,  are  not  inflammable,  occupy  little  room, 
and  are  not  attended  by  disagreeable  after-affects.  They  lessen  the  number 
of  assistants  and  nurses  required,  and  their  physiological  "blocking"  action 
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Fig.  374. — Di.sjjensary,  U.  S.  S.  Ciirmecticid. 


is  of  the  utmost  value  in  that  it  permits  one  to  operate  early  in  spite  of  existing 
shock,  ^'enous  and  terminal  arterial  anaesthesia  are  particularly  adapted  to 
certain  injuries,  and  spinal  anaesthesia  deserves  mder  employment  under  con- 
ditions of  naval  warfare  when  broad  considerations  may  justify  the  routine 
adoption  of  methods  which,  under  normal  cuTumstances,  are  restricted  in  their 
application  to  special  cases.  It  is,  then,  imperative  that  the  naval  medical 
officer  should  perfect  himself  in  the  various  uses  of  cocaine  and  its  substitutes. 
General  Surgical  Technique. — General  surgical  technique  differs  in  no  re- 
spect from  that  practised  in  shore  hospitals,  although,  where  a  choice  of  methods 
is  sanctioned  by  good  practice,  preference  should  invariably  be  given  to  the 
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simpler.  For  example,  if  it  becomes  generally  accepted  that  two  applications 
of  tincture  of  iodine  constitute  a  safe  method  of  sterilizing  the  skin,  it  should 
be  forthwith  adopted  as  being  superior  to  procedm-es  which  involve  the  tedious 
application  of  successive  solutions  that  are  difficult  to  ])repare  and  yet  more 
difficult  to  store  in  sufficient  c}uantities.  Attention  will  be  du'ected  later  to 
novel  considerations  arising  from  the  havoc  of  battle  and  imposing  new  guides 
for  our  conduct,  so  that  it  is  neither  desirable  nor  possible  to  prescribe  uniformity 
in  practice.     The  pressing  demands  of  huncb-eds  of  wounded,  the  possible  de- 


FiG.  .37.5. — Portion  of  Operating  Room,  U.  S.  S.  Neic  Hampshire. 

struction  of  all  our  carefull}-  ])lanned  {provisions  and  other  unforeseen  factors, 
may,  indeed,  force  us  to  depart  v.idely  from  all  accepted  practice  and  assume 
risks  that  would  l)e  unjustifiable  under  less  extraordinary  circumstances. 

Duties  of  the  Medical  Corps  with  Reference  to  Battle. — Having  passed 
briefly  over  the  organization  of  the  Medical  Department  and  its  activities  in 
times  of  peace,  we  may  now  with  propriety  treat  at  some  length  its  functioning 
in  relation  to  battle.  AMiile  it  is  true  that,  in  the  main,  our  active  part  in  in- 
fluencing the  issue  of  a  conflict  will  have  been  terminated  before  the  day  of 
battle,  5'et  there  are  many  specific  preparations  to  be  made  when  a  l^attle  is 
impending, — measures  designed  to  relieve  suffering,  sustain  naval  effectiveness, 
and  contribute  to  prompt  recuperation  from  the  effects  of  the  engagement. 
These  preparations,  together  with  the  duties  of  the  Medical  Department,  may 
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be  conveniently  assembled  for  purposes  of  description  under  thi'ee  chronological 
headings,  namely,  Before,  During,  and  After  Battle.  The  first  group  is  con- 
cerned, as  has  been  said,  in  making  such  preparations  as  may  tend  to  minimize 
the  damage  inflicted  by  the  enemy,  support  courage,  lessen  suffering,  preserve 
life,  and  restore  naval  efficiency.  The  second  group  falls  in  a  period  of  time 
corresponding  to  the  course  of  the  action,  and,  from  the  circumstances  attend 
ing  a  naval  l^attle,  the  duties  embraced  may  be  very  limited,  both  in  number 
and  in  scope.     The  third  group  involves  restoring  the  crew  as  promptly  as  pos- 


I'lG.  376. — Steam-Pressure  Sterilizin";  Outfit. 


sible  to  its  normal  pitch  of  effectiveness,  lessening  suffering,  and  preserving  life 
and  future  industrial  usefulness. 


1.  Before  the  Battle. 

A.  Maintenance  of  a  State  of  Preparedness. — Both  materiel  and  personnel 
must  be  kept  in  a  high  state  of  preparedness,  and  their  condition  attested  by 
periodic  inspections.  Ana'sthetics,  gauze,  antiseptics,  ligatures,  instruments, 
splints,  and  other  supplies  must  be  at  hand  in  sufficient  quantity  and  variety; 
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for,  although  it  may  be  possible  to  recruit  these  materials  from  a  station  or  hos- 
pital ship,  the  cruising  ship  may  be  acting  as  an  independent  unit  remote  from 
such  assistance,  and  hence  the  equipment  should  be  collected  without  reference 
to  the  possible  neighborhood  of  reserve  supplies. 

Identification  Tags. — It  is  not  uncommon  for  the  dead  to  be  um-ecognizable. 
Under  certain  circumstances,  it  may  be  impossible  to  say  who  are  dead,  and 
who  have  escaped  to  other  ships  or  been  captm-ed  by  the  enemy.  Om-  respon- 
sibil'.ty  for  a  man  does  not  cease  with  his  death;  we  must  care  for  his  body, 
when  possible,  and  forward  a  report  of  his  death,  so  that  both  the  Department 
and  the  man's  family  may  have  authentic  information  concerning  his  fate. 
Some  means,  then,  of  insuring  identification  should  be  provided.  The  method 
most  in  favor  is  to  suspend  from  the  neck,  by  a  light  metal  chain,  an  aluminum 
disc  on  which  is  stamped  the  wearer's  full  name  and  rate. 

Dressing  Tags. — In  each  hospital  corps  pouch  thei-e  is  to  be  found  a  package 
of  linen  dressing  tags,  conspicuously  multi-colored.  These,  when  properly 
used,  are  of  invaluable  assistance  in  the  methodical  handling  of  the  wounded. 
The  member  of  the  Medical  Corps  who  first  sees  a  patient  estimates  his  condi- 
tion as  accurately  as  possible  and  leaves  attached  to  the  primary  dressing  in- 
formation as  to  the  severity  of  the  wound,  urgency  of  the  need  of  fm'ther  at- 
tention, what  transportation  may  be  endured,  the  nature  of  the  treatment 
already  given,  and  at  what  time  the  chessing  was  performed.  The  ready  legi- 
bility of  the  information  is  assured  by  colored  detachable  coupons.  For  ex- 
ample: if  both  coupons  are  detached,  the  plain  white  card  signifies  that  the 
patient  is  able  to  walk,  the  presence  of  the  blue  coupon  indicates  that  transporta- 
tion is  required,  the  retention  of  the  red  coupon  denotes  a  serious  condition  in 
which  life  would  be  jeopardized  by  transportation. 

First-aid  Instruction. — In  the  press  of  work  following  liattle  there  will  be 
no  opportunity  for  instruction  or  even  supervision.  Therefore,  the  members 
of  the  Hospital  Corps  must  be  so  saturated  wdth  an  understanding  of  then'  duties 
that  the  performance  of  them  becomes  automatic  and  may  be  relied  on  in  the 
midst  of  the  most  perturbing  surroundings.  Such  familiarity  comes  only  from 
long  experience  or  unremitting  drill.  The  members  of  the  Corps  must  be  taught 
the  art  of  nursing,  they  must  be  proficient  in  the  management  of  the  general 
types  of  injuries  and  post-operative  cases,  they  should  be  familiar  with  the 
phenomena  of  anesthesia,  and  they  should  be  able  to  prepare,  store,  and 
handle  the  special  material  of  sm-gicak  practice. 

These  men  must  be  taught  their  duties  as  carriers — how  to  estimate  the 
urgency  of  various  injuries,  how  to  control  hemorrhage,  perform  artificial  res- 
piration and  apply  temporary  splints;  how  to  handle  a  man  with  due  regard 
to  the  requirements  of  his  injury,  manage  transportation  in  the  face  of  formi- 
dable obstacles,  and  aid  men  prostrated  with  burns,  scalds,  or  shock.  Finally, 
they  must  be  imbued  with  a  spirit  of  serene  confidence  in  their  own  resources. 
This  temper  will  not  only  sustain  them  when  in  trying  situations  and  at  the 
head  of  independent  posts,  but  also  will  give  fresh  heart  to  their  despairing 
charges. 
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The  training  we  have  outlined  should  not  be  confined  to  the  Hospital  Corps. 
The  difficulties  under  wliich  the  Medical  Department  labors  during  battle 
will  be  dwelt  upon  at  greater  length  in  another  place,  and  it  will  be  seen  that 
man}'  groups  of  men  arc  removed  from  the  possibility  of  outside  assistance  for 
considerable  periods  of  time.  The  aid  which  the}^  receive  must  be  given  by 
their  combatant  companions,  and  it  will  devolve  upon  the  members  of  a  gun 
crew  to  pull  a  wounded  conu-ade  off  to  one  side  and  perhaps  to  staunch  a  smart 
hemorrhage.  Such  ministrations  are  not  primarily  humane  in  purpose.  They 
are  chiefly  undertaken  in  order  that  the  helpless  and  the  dead  shall  not  be  left 
under  foot  to  unnerve  the  gunners  by  their  cries  and  groans  or  the  nuite  elo- 
quence of  their  plight.  A^^ounds  are  rendered  less  terrible  when  every  man  may 
enter  into  action  borne  up  by  the  certainty  that  should  he  fall  he  will  receive 
the  succor  that  his  sacrifice  merits.  So,  from  these  points  of  view,  the  training 
of  the  whole  personnel  in  the  ])rinciples  of  first-aid  becomes  of  great  mili- 
tary importance. 

Yet,  men  are  apt  not  to  appreciate  the  importance  of  the  subject,  and  they 
remain  indifferent  until  the  presence  of  an  enemy  brings  them  face  to  face  with 
the  hazards  of  combat.  Moreover,  the}^  are  totally  lacking  in  any  general 
information  which  might  help  them  to  understand  the  principles  involved.  Tliis 
indifferent  attitude,  and  the  defects  of  early  training,  require  that  the  instruc- 
tion imparted  be  in  the  nature  of  simple  demonstrations  and  practical  exercises, 
given  as  frec|uently  as  possible  to  small  sections  of  the  crew,  and  made  interesting. 
The  scope  of  such  first-aid  instruction  is  not  fixed,  but  it  is  generally  agreed 
that  the  subjects  treated  should  include:  artificial  respiration;  immediate 
care  of  cases  of  burns,  scalds,  and  shock;  handling  and  transportation  of  the 
wounded;  application  of  first-aid  dressings;  and  control  of  hemorrhage.  It 
has  Ijeen  found  that  the  occasional  demonstrations  allow^ed  medical  officers 
do  not  suffice  to  teach  the  subjects  thoroughly,  and  one  of  two  com'ses  should 
be  adopted,  to  wit:  either  the  number  of  horns  allotted  to  first-aid  teaching 
In'  medical  officers  should  l)e  largely  increased;  or  midshipmen  at  the  Naval 
Academy  should  be  so  thoroughly  schooled  in  the  principles  and  practices  of 
first-aid  that,  when  commissioned,  they  are  ciualified  to  teach  it  to  their  divisions 
as  a  routine  drill.  The  latter  course  is  demanded  In'  the  naval  im|)ortance  of 
adecjuate  instruction  in  the  subject. 

B.  In  Expectation  of  Immediate  Battle. — Before  proceeding  to  \)\im  our  pre- 
parations for  Ijattle,  it  will  l^e  necessary  to  forecast,  so  far  as  we  may,  the  cir- 
cumstances which  battle  may  develop.  We  ought,  for  instance,  to  get  some 
idea  of  how  many  wounded  there  may  be,  the  damage  which  may  be  done  to 
the  decks  and  passages  and  particular  localities  by  gun  fire,  the  nature  of  the 
projectiles  in  use,  the  character  of  the  wounds  encountered,  and  other  con- 
tingencies with  reference  to  which  our  scheme  of  first-aid  must  be  designed. 

The  Number  of  Wounded. — Contrary  to  general  expectation,  apparently 
there  has  not  been  an  increase  in  the  loss  of  life  on  board  ships  during  recent 
battles.  Gun  fire  has  become  enormously  more  destructive,  but  means  of 
defense  have  been  to  a  corresponding  degi'ee  elaborated,  and  the  range,  at  which 
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battles  are  fought  has  been  steadily  increased,  so  that  the  number  of  casualties 
necessary  to  compel  acknowledgment  of  defeat,  the  number  for  which  we  must 
provide,  remains  remarkably  constant. 

In  former  times,  every  man  was,  on  occasion,  a  member  of  a  gun  crew. 
In  these  days  of  specialization,  the  proportion  of  fighting  men  is  necessarily 
smaller.  Few  members  of  the  special  branches  can  leave  then'  own  duties  to 
replace  gunners  who  have  fallen,  and  we  may  reckon  that,  when  one-half  the 
ship's  complement  is  disabled,  it  is  no  longer  possible  to  hght  the  ship.  There- 
fore, we  may  say  that,  when  the  casualties  on  a  ship  amount  to  one-third  or 
one-half  of  the  complement,  she  will  drop  out  of  action;  and  that,  in  the  event 
of  greater  loss  of  life,  the  mortality  in  the  medical  department,  the  destruction 
of  supplies,  and  the  local  conditions  will  make  the  rendering  of  any  aid  (|uite 
impossible. 

Of  the  total  number  of  casualties,  we  can  dismiss  almost  one-half  from  our 
consideration;  that  is,  the  dead  and  slightly  wounded  re(iuh"e  no  special  pro- 
\asion.  We  may,  then,  expect  a  list  of  seriously  wounded,  who  will  require 
immediate  treatment  and  subsequent  care,  comprising  one-sixth  to  one-fourth 
of  the  complement.  Tlierefore,  we  should  proceed  with  our  preparations  on 
the  assumption  that,  on  a  l)attleship,  we  must  afford  facilities  for  the  surgical 
treatment,  nursing,  and  feeding  of  two  hundred  wounded. 

As  bearing  further  on  this  subject,  a  few  statistics  from  the  most  recent 
war  are  instructive: 

From  the  Japanese*  side  we  have  the  following  figures  for  the  whole  Russian 
war : — 

Total  killed  and  wounded    3,674 

Dead  at  once 1,887 

Dead,  after  being  wounded    116 

Recovered;  sent  to  duty    1,408 

Recovered ;  invalided 34 

Patients  remaining    229 

It  is  noteworthy  that  over  lialf  the  total  number  of  killed  and  wounded 
were  killed  outright,  and  that  few  (150)  of  the  wounded  subsequently  died  or 
were  invalided,  but  on  the  contrary  most  of  them  (1,408)  were  later  returned 
to  duty. 

The  mortality,  according  to  rank,  was: — 

Commissioned  officers 304 

Warrant  officers 86 

Petty  officers  and  men 3,219 

Employes 65 

Statistics  on  which  percentile  calculations  could  be  based  are  lacking. 
The  fleet  at  the  Battle  of  Tsushima  suffered  (according  to  the  reports  made 
public  by  Admiral  Togo)  the  following  casualties: — 

Killed 113 

Severely  wounded 101 

Wounded 317 

Total     531 

♦  Surgeon  W.  C.  Braisted,  U.  S.  N.,  Report  to  Surgeon  General,  1905. 
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''On  the  Russian  ships,  liowever,  the  loss  of  Hfe  was  so  great  in  some  cases 
and  the  wounded  so  numerous  that  the  surgeons,  I  am  told,  were  completely 
paralyzed  and  unable,  not  only  to  j^erform  operations,  but  even  to  make  the 
necessary  dressings.  The  Russian  casualties  were  estimated  at  from  o.OOO  to 
8,000."  * 

"The  rate  per  cent  (as  gathered  from  the  study  of  a  large  mass  of  statistics) 
of  killed  and  wounded  for  each  class,  under  the  heads  of  officers,  seamen,  com- 
batants and  non-combatants,  shows  that  surgeons  and  medical  attendants 
have  the  largest  rate;  next,  officers  and  seamen,  engineers  and  stokers  having 
the  smallest  rate."t 

At  first  glance,  this  mortality  among  those  of  the  hospital  branch  is  very 
surprising,  but  there  is  a  reason  why  the  distribution  of  casualties  should  be 
as  stated.  Armor  furnishes  protection  against  the  du'ect  flight  of  shells,  but 
does  not  shelter  the  personnel  from  the  fragments  of  shells  which  ha^'e  exploded 
above  or  which  have  dropped  in  their  flight  behind  the  armor.  The  hospital 
corps  men  are  exposed  equally  with  all  others  who  are  stationed  above  the  pro- 
tective deck,  and,  in  addition,  the  nature  of  their  duties,  unless  all  activities 
are  suspended  during  battle,  leads  them  to  seek  out  places  where,  for  the  moment, 
the  injured  are  most  numerous  and  the  danger  greatest. 

Character  of  Present-Day  Warfare. — In  the  contest  of  development  which 
is  always  being  actively  waged  between  the  offensive  and  defensive  powers 
bestowed  on  ships,  the  offensive  ciualities  have  generally  been  in  the  lead. 
This  has  resulted  in  a  tendency  to  depend  largely  on  distance  for  defence  and 
to  let  the  effects  of  long-range  gun-fire  decide  the  contest.  Out  of  this  tendency 
we  have  seen  the  "all-big-gun"  ship  evolved.  Combat  between  ships  of  this 
description  will  be  fought  at  long  ranges  and  by  guns  upward  of  ten  inches  in 
calibre. 

The  duration  of  battle  will  depend  on  many  factors.  Between  ships  equally 
matched  in  speed  and  offensive  power,  there  is  no  reason  to  believe  that  the 
contest  will  be  short,  since  the  increased  destructive  power  of  the  guns  is  offset 
by  the  number  of  misses  and  decreased  effectiveness  of  fire  at  the  long  ranges. 
When,  however,  by  reason  of  any  cu'cumstances,  an  overwhelming  fire  is  con- 
centrated on  one  ship,  the  ensuing  carnage  and  structural  damage  entail  a  brief 
action. 

Nature  of  Missiles. — Because  of  the  great  distances  which  will  separate  the 
ships  and  also  on  account  of  the  general  distribution  of  armor,  small  arms 
will  ordinarily  play  no  part  in  a  naval  engagement.  Even  the  use  of  secondary 
batteries — usually  of  six-inch  guns — is  becoming  restricted  to  defence  against 
torpedo  craft.  Consequently  the  projectiles  of  present-day  naval  warfare  will 
probably  be  exclusively  10-inch  to  14-inch  shells.  A  ship  of  the  Michigan 
class,  mounting  eight  12-inch  guns,  is  able  to  tlii'ow  seven  tons  of  metal  a  minute, 
with  a  muzzle  velocity  of  2, 700  D  feet.  The  shells  are  of  steel,  conical  in  shape, 
adapted  to  penetrate  armor,  and  are  furnished  with  a  detonating  mechanism 

*Braisted.  loc.  cit. 

t  P.  M.  Rixey,  in  Keen's  "  System  of  Surgery,"  1908,  vol.  iv.,  p.  1027. 
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designed  to  ignite  the  contained  charge  of  explosive  after  the  interior  of  tlie  ship 
has  been  gained.  When  a  shell  explodes,  the  disruptive  action  of  the  powder 
is  so  modified  by  the  onward  momentum  of  the  mass  that  the  area  of  damage 
from  the  fragments  forms  a  cone  with  its  apex  coinciding  with  the  point  occupied 
l\y  the  shell  at  the  instant  of  disruption.  (See  Fig.  377.)  It  happened  on  the 
Texas,  at  Santiago,  that  a  gunner  standing  in  the  neighborhood  of  a  (Fig.  377) 
was  severely  burned  by  the  flash  of  a  Ixn-sting  shell  and  yet  entirely  escaped 
injury  by  fragments.     A  glance  at  the  diagram  will  make  it  evident  that  the 

men  on  the  engaged  side  of  a 
vessel  are  less  dangerousl}'  situ- 
ated than  those  on  the  unengaged 
side.  The  necessity  of  protecting 
the  men  on  the  unengaged  side  is 
at  once  apparent.  On  some  of  the 
later  vessels  each  gun  crew  is  en- 
closed in  a  small  armored  com- 
partment, but  in  other  ships  the 
crews  of  the  secondary  batter}'  are 
without  protection  from  their  rear, 
so  that,  as  shown  b}^  the  record, 
one  shell  may  disable  sixty  men. 
When  each  crew  is  not  sheltered 
in  its  own  miniature  fort,  it  be- 
comes our  dut}'  to  give  the  crews 
such  individual  protection  as  may 
be  possible.  Both  the  Russians 
and  the  Japanese  *  regarded  limiting  the  danger  zone  as  most  important,  and 
they  utilized  for  this  pm"pose  hammocks,  festoons  of  chains  and  cables,  sand- 
bags retained  by  torj^edo  wire  netting,  or  mattresses.  The  Russians  had  great 
confidence  in  the  protective  power  of  coal,  and  exploited  the  bunkers  when- 
ever that  was  possiljlc.  Woodwork  gives  rise  to  flying  splinters,  and  all  that 
is  movable  should  l^e  tlu'own  overboard  before  action,  stored  in  an  unoccu- 
pied compartment,   or  enclosed  in  nettings. 

The  character  of  the  injuries  encountered  has  been  already  foreshadowed. 
Intact  shells  ma}'  leave  only  scattered  fragments  of  a  man  or  may  cleanly  am- 
])ulf.te  a  member.  Bursting  shells  spread  their  pieces  broadcast,  so  that  an 
individual  may  be  slu-edded  if  near,  or  sown  with  scraps  if  more  distant.  Splin- 
ters from  woodwork  inflict  all  sorts  of  acerated  and  punctured  wounds.  Cut 
steam  pipes  fill  compartments  with  scalding  vapor.  Exploding  shells  fill  the 
spaces  with  noxious  gases,  and  perhaps  ignite  powder  charges  which,  in  turn, 
envelop  men  in  flames  and  add  to  the  poisonous  fumes. 

Local  Conditions. — Although  these  terrible  injuries  imperatively  require 
inmiiediate  attention,  little  assistance  can  be  given  during  the  progress  of  the 
battle.     The  very  dangers  of  which  we  have  spoken — the  flying  missiles  and 

*Braisted,  Spear,  op.  cit. 
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Fig.  377. — Diagram  Illustrating  the  Effects  of  a 
Bursting  Shell. 
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splinters,  spreading  gases,  fire  and  explosion — require  that  each  part  of  the  ship 
be  isolated,  to  the  end  that  the  damage  following  any  one  shot  may  be 
circumscribed.  Battle  hatches  are  battened  down,  and  most  apertures  in 
the  honeycomb  of  bulkheads  are  fast  closed.  Even  the  few  passages  that  re- 
main open  are  liable  to  be  obstructed  b}'  buckled  iron  work  and  debris.  So 
tlie  impossibility  of  intercommunication  between  the  different  parts  of  a  ship 
effectually  precludes  any  extensive  exercise  of  our  functions  during  battle. 
(Fig.  378.) 

How,  then,  shall  we  organize  to  render  what  little  aid  we  can,  in  view  of 
circumstances  so  beset  with  difficulties?  Perhaps  this  phase  of  om'  subject  can 
best  be  unfolded  by  taking  up  in  order  the  selection  of  posts  for  the  wounded, 


Fig.  37S.— Boat  Deck  of  the  Orel  after  tlie  Battle  of  Japan  Sea,  .May  :J()tli,  1904;  to  Show  the  Difficulty 
of  Giving  First-Aid  to  the  Wounded.      (From  BraisteiLj 

the  distribution  of  materiel,  the  stationing  of  personnel,  and  the  transportation 
of  the  injured. 

Posts  for  the  Wounded. — In  describing  our  dressing  stations  we  shall  be 
guided  largely  by  a  scheme  which  is  capable  of  l:»eing  applied  to  shore  con- 
ditions without  material  alteration.  The  reasons  why  the  constitution  and 
ecjuipment  of  naval  forces  should,  so  far  as  is  practicable,  conform  to  those  of 
the  military  forces  of  a  nation,  have  then-  basis  in  the  freciuency  of  landing  par- 
ties. When  a  landing  party  is  thi^own  on  shore  without  warning,  the  excite- 
ment and  disorder  v/hich  follow  do  not  favor  the  successful  operation  of  a 
staange  system  suddenly  put  into  practice  under  novel  surroundings.  We 
shall  escape  much  confusion  if  our  familiar  system  can  be  landed  with  us,  for 
it  will  be  readily  granted  that    in  any  stress,  a  system  is  less  likely  to  break 
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down  the  more  automatic  has  become  the  practice  of  its  principles.  In  the 
event  of  war,  the  number  of  newly  enlisted  men  may  be  in  excess  of  trained 
men,  and,  at  best,  there  may  be  neither  time  nor  opportunity  for  adequate 
drilling  to  insure  the  mastery  of  a  system  of  first-aid  adapted  only  to  naval 
employme-nt.  This  difficulty  is  not  lessened  if  teaching  another  system  for 
landing  parties  be  attempted.  Moreover,  in  combined  operations  with  the 
Ai*my,  harmony  of  action,  transportation  of  supplies,  and  replacement  of  equip- 
ment are  greatly  facilitated  by  the  suggested  uniformity,  which  should  be 
extended  to  embrace  details  of  organization,  equipment,  and  perhaps 
nomenclature. 

In  conformity  with  the  idea,  the  parallelism  of  naval  and  military  schemes 
for  furnishing  aid  will  be  indicated. 

Military.  Naval. 

■D        TT       -J.  1  (  Sanitary  Base. 

Base  Hospital j  Hospital  Ship. 

Stationary  Hospital Secondary  Station. 

Field  Hospital     Primary  Stations. 

Field  Dressing  Stations  Relief  Stations. 

Regimental  Aid Relief  Parties. 

As  a  preliminary  to  any  remarks  on  the  selection  of  dressing  stations,  it 
may  be  pointed  out  that  it  is  impossible  to  present  any  schemes  of  first-aid 
except  in  the  most  general  way,  since  there  will  be  required  in  each  case  of 
attempted  application  more  or  less  extensive  modifications  which  can  be  de- 
termined only  after  careful  study  of  the  ship  for  which  the  scheme  is  to  be 
appropriated.  The  regular  sick  bay  must  generally  be  abandoned.  In  our 
more  recent  ships  it  is  situated  on  the  gun  deck  where  the  maximum  of  air, 
light,  and  space  is  obtained,  but  it  gains  those  desirable  endowments  at  the  sac- 
rifice of  protection,  since  its  position  above  the  armor  belt  renders  it  very  liable 
to  be  gutted  during  action.  So,  if  we  place  the  sick  bay  on  an  upper  deck  for 
the  sake  of  securing  light  and  air  clming  the  many  years  of  peace,  we  must  make 
up  om^  minds  to  abandon  it,  and  all  its  fixed  equipment,  without  compunction 
during  the  brief  period  of  battle  when  protection  becomes  of  paramount  impor- 
tance. For,  the  stations  which  are  to  serve  as  centres  for  the  collection  of  the 
w^ounded  must,  first  of  all,  afford  reasonable  security.  Secondly,  the  stations 
must  be  accessible,  and  hence  are  to  be  located  with  reference  to  ladders  and 
hatches — particularly'those  which  are  apt  to  remain  open  during  battle.  Thirdly, 
there  must  be  sufficient  space  for  the  performance  of  dressings  and  operations 
and  to  accommodate  the  accumulated  wounded. 

The  Secondary  Station. — The  primary  station  is,  above  all,  a  reserve  station, 
in  which  the  medical  supplies  are  seciu-ed  against  destruction.  Here  are  stored 
all  supplies  remaining  after  issue  for  immediate  use  during  the  progress  of  the 
battle  has  been  made.  Volatile  ana?sthetics  are  gathered  here  in  metal  lockers, 
quantities  of  sterile  gauze  are  accumulated,  and  instruments  are  kept  in  readi- 
ness for  such  operations  as  may  be  imperative.  The  senior  surgeon  will  have 
his  post  at  this  station  and  will  direct,  so  far  as  may  be  possible,  the  conduct 
of  his  department. 
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From  this  brief  re\dew  of  the  services  required  of  the  secondary  station,  the 
necessity  of  a  seciu'e  location  is  obvious.  A  place  below  the  protective  deck 
should  be  chosen,  and  a  station  located  there  for  use  as  storeroom  only.  The 
space,  however,  beneath  this  deck  is  in  great  demand.  So  much  room  is  re- 
quired for  the  motive  power,  magazines,  and  other  equipment  or  gear  that  are 
rightly  regarded  as  vital  parts  of  the  ship,  that  it  may  prove  impossible  to  create 
a  post  there.  If  so,  a  position  behind  armor  can  be  obtained,  and  it  should  be 
carefully  sm'veyed  in  order  to  take  advantage  of  coal  bunkers  or  other  fortuitous 
means  of  added  protection.  In  such  case,  it  can  be  merged  with  one  of  the  two 
primary  stations. 

The  neighborhood  of  hatches  which  will  be  kept  open  is  essential  if  this 
station  is  to  be  the  seat  of  any  surgical  work  dm'ing  action;  but  its  function 
as  a  hospital  is  so  much  less  important  than  its  use  as  a  place  of  safe  storage, 
that  the  latter  consideration  should  guide  us  in  our  choice  if  both  requirements 
cannot  be  fulfilled.  Again,  it  is  pointed  out  that,  if  we  would  not  be  left 
without  material  when  the  need  is  greatest,  the  choice  of  a  reserve  station  must 
be  wisely  made,  and,  if  two  suitable  localities  are  available,  our  stores  should 
be  divided  between  them  for  greater  precaution  against  destruction. 

Primary  Stations. — The  j:)rimary  stations  should  be  located  behind  armor 
on  the  berth  deck,  one  forward  and  one  aft.  With  these,  absolute  protection 
is  less  essential.  Yet,  much  material  will  be  gathered  in  them.  They  will 
serve  also  for  the  detention  of  many  wounded,  and  members  of  the  Medical 
Department  will  be  there  in  number.  Therefore,  a  degree  of  protection  should 
be  sought;  but,  if  the  secondary  station  is  fortunately  situated  below  the  pro- 
tective deck,  the  matter  of  accessibility  of  the  primary  stations  becomes  of 
equal  importance  with  that  of  their  safety. 

It  is  important  that  there  be  an  unobstructed  passage-way  between  the 
two  primary  stations,  so  that  attendants,  supplies,  and  patients  may  be  easily 
transferred  from  one  to  the  other  as  the  needs  of  the  moment  may  chctate. 
Circumstances  can  easily  be  imagined — as  when  a  shell  has  wiped  out  one 
station,  when  one  station  is  swamped  with  patients  while  the  other  is  idle, 
or  when  the  approach  to  one  from  the  upper  deck  is  obstructed — in  which  ready 
communication  would  be  reciuu-ed. 

The  scope  of  relief  offered  by  the  primary  stations  will  vary  according 
to  circumstances  and  according  to  the  precise  plan  of  aid  adopted  by  the  senior 
officer,  but,  in  any  case,  it  seems  not  achdsable  to  make  large  collections  of 
wounded  at  these  poorly  protected  points,  since  the  slight  benefit  to  be  gained 
thereby  will  rarely  justify  the  attendant  risks. 

Relief  Stations. — Through  men  at  the  relief  stations  the  system  of  first- 
aid  is  first  brought  into  contact  with  the  crew.  These  stations  filter  out  the 
slightly  wounded,  dress  them,  and  send  them  back  to  then-  guns;  and  serious 
cases  are  passed  along,  correctly  tagged,  to  the  primary  stations,  or  are  re- 
tained in  small  groups  until  opportunity  for  transport  presents  itself.  These 
stations  are  distributed  in  such  number  and  localities  as  may  be  practicable, 
due  consideration  being  always  had  to  the  number  of  men  capable  of  the  work 
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and  the  necessity  of  preserving  them  for  later  and  more  important  service. 
One  station,  at  least,  should  be  established  where  it  is  most  accessible  to  the 
fire-room  force.  It  should  be  specially  prepared  to  treat  cases  of  scalds,  heat 
exhaustion,  and  asphyxiation. 

It  is  probable  that  the  advantage  which  would  accrue  from  the  protection 
that  might  1)e  given  these  stations  after  the  manner  indicated  for  gun  crews, — 
viz.,  heavy  tarpaulins,  nettings,  mattresses  and  such  materials,  sometimes 
recommended  to  be  used  to  limit  the  flight  of  s])linters  and  shell  fragments, — 
would  be  overshadowed  b}^  the  danger  from  fire,  which  must  always  be  seriously 
considered. 

The  effective  prosecution  of  the  duties  belonging  to  the  relief  stations  will 
be  served  by  avoiding  too  great  fixity  of  station.  Free  mobility  vrill  permit 
men  to  go  wherever  need  arises,  adjust  themselves  to  the  frequent  shifting  of 
a  crew,  and  maintain  a  proper  regard  for  then-  own  safety.  Means  of  telephonic 
connnunication  should  be  established,  if  possible,  in  all  stations. 

To  recapitulate:  the  relief  and  primary  stations  may  be  regarded  as 
sieves  of  increasing  fineness,  which  pass  the  cases  according  to  their  gravity. 
At  the  relief  stations,  a  temporary  dressing  will  be  applied  and  the  man,  if 
slightly  wounded,  will  be  returned  to  his  post.  If  his  injury  precludes  further 
ser\'ice  during  the  engagement,  he  may  be  made  comfortal^le  where  he  has 
fallen,  or  moved  on,  when  occasion  offers,  to  a  primar}'  station  where  he  is 
more  sheltered  from  the  effects  of  gun  fire,  can  receive  a  more  elal^orate  dressing, 
and  be  given  a  resting-place.  If,  however,  hemorrhage  or  obstructive  asphyxia- 
tion demands  immediate  interference,  he  may  be  operated  on  in  this  station. 

The  arrangement  of  stations  may  be  shown  in  a  tabular  form: — 

1.  Secondary  station,  principally  a  secure  store-room,  but  also  an  ecjuipped 
operating-room,  situated  either — a,  below,  the  protective  deck,  in  which  case 
no  work  could  be  done  there  during  action;  or  h,  on  the  protective  deck,  l^ehind 
armor,  for  both  storage  and  active  work,  in  which  case  it  would  be  merged  with 
one  of  the  primary  stations. 

2.  Primary  stations,  one  forward  and  one  aft,  on  the  protective  deck 
behind  armor. 

3.  A  number  of  relief  stations. 

Syncope  would  seem  too  slight  an  affection  to  deserve  specific  mention, 
but  the  cases  are  rather  common.  They  arise  from  fright  and  ungrounded 
apprehension  regarding  the  seriousness  of  wounds.  Pain  may  requu'e  anodynes, 
not  only  for  its  alleviation,  but  also  to  suppress  its  disquieting  effects. 

\'ery  numerous  psychoses  seem  to  develop  under  the  conditions  attending 
warfare.  The  immediate  results  of  battle  are  hysterical  excitements  and  con- 
fused states.  These  usually  clear  up  in  a  few  days,  but  irritability,  fearful- 
ness,  and  emotional  instability  remain  for  weeks.  It  may  be  that  prolonged 
exertion,  deprivations,  loss  of  sleep,  hunger  and  thirst  play  as  important  a 
role  in  the  causation  of  these  states  as  the  psychic  trauma  of  battle.  The 
psychoses  may  develop  de  novo,  or  in  combination  with  certain  intoxications, 
or  on  the  basis  of  a  special  neuropathic  constitution.     In  any  case,  the  circum- 


NAVAL  SURGERY.  997 

stances  of  war  stamp  them  with  a  depressive  character  such  as  is  not  noticed 
in  times  of  peace.  The  number  of  mental  diseases  in  the  Russian  Ai-my  is  es- 
timated at  possibly  3,500  in  the  thi'ee  years  of  the  war.* 

There  are  also  three  points  of  surgical  practice  which  deserve  mention  in 
connection  with  first-aid.  First,  tourniquets  should  not  be  widely  distributed, 
since  they  are  rarely  necessary,  are  frequently  applied  irrationally,  and  are 
often  overlooked  and  left  in  })lace  twenty-four  hours.  Many  medical  officers 
feel,  therefore,  that  they  are  productive  of  more  harm  than  good.  Second, 
hypodermic  syringes  are  very  apt  to  be  used  without  discrimination.  Except 
morphia,  hypodermic  medicaments  rarely  do  good  and  frequently  hasten  death, 
and  their  employment  ought  to  be  rigorously  restricted  to  medical  officers. 
Third,  antiseptic  solutions  are  bulky,  difficult  to  handle  and  store,  and  their 
usefulness  is  much  less  than  is  generally  supposed.  For  the  disinfection  of 
skin  surfaces,  tincture  of  iodine  is  peculiarly  adapted  to  our  purposes.  Its  em- 
ployment cannot  be  attended  by  any  seriously  harmful  results,  ^^ery  small 
quantities  are  required;  its  action  is  rapid,  two  "paintings"  being  sufficient 
without  preparatory  or  adjuvant  treatment  of  the  skin,  and  no  solutions,  which 
inevitably  wash  extraneous  dirt  into  the  wound,  are  used.  The  use  of  chemical 
antiseptics  on  open  wounds  is  deprecated,  unless  the  infection  i'ec|uire  actual 
cauterization  of  the  tissues  by  Harrington's  solution,  phenol,  or  tincture  of 
iodine. 

Materiel. — In  the  preparation  of  material,  we  are  to  bear  in  mind  that 
supplies  must  be  sufficient  for  th'essing  200  men;  that  every  one  of  these  will 
require  two  or  more  dressings  daily;  that  the  size  of  the  wounds  and  their  in- 
fected character  call  for  bulky  ckessings,  and  that  we  must  provide  against 
the  total  destruction  of  our  sterilizing  plant.  Hence,  an  enormous  amount 
of  gauze  is  to  be  prepared,  in  small  packets  for  dressing  stations,  and  in  large 
packages  or  drums  for  continuous  use  during  the  hours  of  operating  after  en- 
gagement. Quantities  of  sterile  water  and  solutions  should  l^e  stored  in  enamel- 
ware  or  glass  containers  enclosed  in  a  strong  mesh.  The  frequency  of  bm'ns 
and  scalds  recjuu-es  a  large  supply  of  ointment  and  picric-acid  solution.  The 
preparation  of  other  material  needs  no  special  mention. 

At  the  relief  stations  we  shall  place  first-aid  packets,  shell  packets,  tourni- 
quets, splints,  adhesive  gauze,  and  bandages.  At  the  primary  stations  we 
shall  place  these  same  materials,  and  in  addition  an  outfit  for  a  few  operations 
— such,  for  example,  as  tracheotomy  and  ligatiu"e  of  vessels.  At  the  secondary 
station  few,  if  any,  di'essings  will  be  done,  but  a  few  operations  may  be  per- 
formed. This  station  is  sure  to  be  well  supplied,  since  it  is  the  storage  place; 
but,  in  order  to  prevent  oversight,  some  of  the  supplies  needed  may  be  de- 
tailed : — 

Dressings:  Gauze,  bandages,  safety-pins,  drainage  tubes,  and  adhesive 
plaster. 

Instruments,  ligatures,  sutures,  and  needles. 

Sterile  water  and  salt  solution. 

*  See  Richards,  in  Journal  of  Military  Surgeons,  February,  1910. 
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Chemicals:  Tincture  of  iodine,  Harrington's  solution,  phenol,  bichloride, 
liquid  soap,   and  picric  acid. 

Hypodermic  sjTinges,  solutions  of  morphine,  and  solutions  for  local  anes- 
thesia. 

Infusion  apparatus  for  rectal,  hypodermic,  and  intravenous  use. 

Accessories:  Basins^  trays,  buckets,  pitchers,  lanterns,  candles,  and 
matches. 

Dry-goods:     Sheets,  towels,  gowns,  aprons,  sleeves,  and  gloves. 

Operating  and  di'essing  tables. 

Sand-bags  for  the  splinting  of  fractures. 

Since  steam  and  water  are  shut  off  from  the  pipes  above  the  protective  deck, 


Fig.  3<9. — Stokes'  Slifll-WouiiLl  Packet  being  Applied. 

electric  sterilizers  are  very  useful,  although  then-  value  is  lessened  by  the  pos- 
sibility that,  at  any  time,  the  cm-rent  may  be  interrupted. 

The  reader  may  not  be  familiar  with  the  "first-aid"  and  ''shell- wound" 
packets.  The  first-aid  packet,  as  adopted  by  a  joint  Ai'my  and  Navy  Board, 
is  composed  of  gauze  compresses,  bandages,  and  safety-pins,  all  enclosed  in  a 
water-tight  metal  case,  with  instructions  for  its  proper  use.  These  packets, 
intended  for  the  small  perforating  wounds  of  small-calibre  fire-arms,  can  have 
^'ery  limited  use  in  naval  warfare.  Of  far  more  value  is  a  dressing  of  the  char- 
acter of  the  Stokes'  ''Shell-Wound  Packet."  (Figs.  379  and  380.)  Tliis  is 
described  as  follows: — 

"  A  piece  of  No.  16  galvanized  wire  gauze  is  shaped  into  a  parallelogram  S 
inches  by  6;  a  piece  of  gauze,  -l  feet  in  length,  is  cut  off  the  roll,  is  folded  length- 
wise, and  is  securely  stitched  to  one  8-inch  side  of  the  wire  form.  The  wire  frame 
is  filled  with  cotton  in  the  form  of  a  compress  and  the  gauze  is  folded  over  it  and 
is  stitched  to  the  frame  for  security.     The  remainder  of  the  fold  of  gauze  still 
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attached  is  snugly  wound  about  the  rigid  compress.  A  piece  of  unbleached  mus- 
lin, 4  feet  long  and  9  inches  wide,  is  then  stitched  to  the  free  end  of  the  gauze  and 
it,  too,  is  made  to  encircle  the  form.  Its  free  end  is  nicked  with  the  scissors  at 
several  points  so  that  the  whole  dressing  may  be  easily  secured  by  splitting  and 
tying  the  muslin.     Three  safety-pins  fix  the  muslin  at  the  sides  and  ends." 

Tills  dressing  can  he  made  on  board  ship,  with  wood  or  bamboo  if  wire  is 
not  at  hand.  It  is  sterilized,  enclosed  in  a  small,  individual  muslin  bag,  and 
issued.  The  correct  application  of  these  packets  is  simple  and  the  crew  should 
receive  thorough  drilling  in  handling  them.  "Dummy"  dressings  can  be  kept 
on  hand  by  the  Medical  Department  for  issue  to  the  various  divisions  during 
theu'  first-aid  drills.     It  is  desirable  to  attach  one  of  these  bags  to  the  person 


Fig.  380.— Stokes'  Shell-Wound  I'aek.i  Ai>i,1km1. 

of  each  member  of  the  crew,  and  also  to  distribute  numl^ers  of  them  widely 
about  the  ship,  particularly  in  the  turrets  and  other  places  likely  to  be  isolated 
dming  action. 

Spear's  shell-wound  packet  (Fig.  381)  embodies  a  coaptation  splint  of  wood. 
It  is  described  as  being  capable  of  repeated  sterilization  by  either  steam  or 
solutions.  It  supports  a  single  member  and  attaches  it  to  the  trunk  or  oppo- 
site member,  is  quickly  applied,  and  is  applicable  to  all  sites.  The  Hodgen 
(Fig.  382)  and  the  Cabot  (Fig.  383)  splints  are  very  valuable  for  treating 
wounds  of  naval  warfare. 

Mattresses  are  useful  for  couching  the  wounded  while  awaiting  opportunity 
for  transporting  them.  Life-preservers  also  may  be  hung  here  and  there  as 
a  precautionary  measure.  The  Russians  possessed  cork  mattresses  wdiich 
saved  many  lives  among  both  the  well  and  the  wounded  w^hen  the  ships  had 
to  be  abandoned. 
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Each  member  of  the  Ho.sijital  Corps  is  to  Ije  equipped  with  either  a  large 
or  a  small  pouch.     A  list  of  their  contents  indicates  their  range  of  usefulness: — 


Large  Pouch. 

Small  PoucJi. 

Bandages. 

Bandages. 

Pocket  case. 

Pocket  case. 

Chloroform. 

Catheter. 

Diagnosis  tags  and  pencil. 

First-aid  packets. 

First-aid  packets. 

Folding  lantern  and  candle. 

Gauze. 

Gauze. 

Jack-knife. 

Jack-knife. 

Ligatures,  catgut  and  silk. 

Mist,  chloroformi  et  opii. 

Pins  and  safety-pins. 

Adhesive  plaster. 

Adhesive  plaster. 

Rubber  bandages. 

Tourniquet. 

Scissors. 

8pt.  Ammon.  Aromat. 

Spt.  Ammon.  Aromat 

Wire  gauze  (for  splints). 

Wire  gauze. 

Hypodermic  syringe. 

Hypodermic  solutions. 

Personnel. — In  the  description  of  the  distril)ution  of  the  personnel,  it  will 
be  noted  that  the  })lan  provides  for  a  continuous  first-aid  service  during  the 
progress  of  battle.  This  outline  of  activities  may  here  be  cjualified  by  certain 
affirmations,  which  will  be  laid  dow^l  without  further  elaboration  at  present : — 

Extensive  frrst-aid  is  impossible  and  undesiral^le. 

Multiple  relief  stations  afford  all  the  assistance  possible. 

Most  fu'st-aid  will  be  impromptu. 

No  organizing  for  transportation  is  possible  or  desu'able. 

For  the  performance  of  the  duties  expected,  we  have  on  a  battleship  two, 
perhaps  tln^ee,  medical  officers,  one  hospital  steward,  two  first-class  hospital 
apprentices,  and  four  to  six  hospital  apprentices  of  the  ordinary  grade. 

Tlii'ee  medical  officers  are  needed  on  a  battleship.  If  we  are  to  attempt 
nnu'h  in  the  way  of  first-aid  during  battle,  the  limited  means  of  conununica- 
tion  requne  that  a  fourth  officer  be  stationed  on  the  gun-deck;  but,  since  it 
is  generally  accepted  that  medical  officers  should  remain  at  the  ch'essing  stations, 
where  they  receive  the  wounded  as  they  come,  the  fourth  officer  is  not  essential. 
Tlie  number  should  not,  however,  be  less  than  three.  Each  of  the  principal 
stations  should  be  furnished  with  an  officer,  although,  if  there  are  only  two 
officers,  one  may  have  his  post  in  the  secondary  station  and  the  other  must  then 
divide  his  attention  between  the  two  primary  stations.  It  must  be  anticipated 
that  accidents  may  disable  one  or  more  officers;  and,  when  it  is  borne  in  mind 
that,  allowing  an  average  of  ten  minutes  for  a  dressing,  thirty-three  hours  of 
actual  work  will  be  required  to  com])lete  the  dressing  of  the  wounded,  and 
that  incidental  demands  will  consume  much  time  in  the  fii'st  hoiu's  after  an 
engagement,  thus  delaying  further  the  prompt  rendering  of  assistance,  it  will 
be  seen  that  at  least  tln*ee  medical  officers  should  be  attached  to  each  l^attle- 
ship. 
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Hosj^ital  Corps. — The  hospital  steward  is  placed  at  the  central  dressiiif^ 
station  where  he  is  first  assistant  to  the  senior  medical  officer  in  ^^'hatever  ac- 
tivities are  carried  on  at  the  station.  He  serves,  in  addition,  as  a  means  of 
communication,  by  which  the  senior  officer  receives  reports  of  affairs  at  the 
subsidiary  posts  and  issues  new  or  modifying  orders. 

The  two  hospital  ai)i)rentices,  first  class,  are  divided  between  the  two  pri- 
mary stations,  where  they  likewise  become  first  assistants  to  the  junior  officers. 
The  other  hospital  apprentices,  perhaps  six  in  number,  are  distributed 
according  to  the  judgment  of  the  senior  officer.     One,  at  least,  will  be  needed 


ii< 
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at  each  of  the  principal  stations.  Two  would  be  desirable,  but  we  are  then 
confronted  with  the  situation  that  there  remain  no  Hospital  Corps  men  for 
duty  at  the  relief  stations.  The  services  offered  by  the  relief  stations  can  not 
be  entirely  withch'awn;  and  since  we  have  at  most  tkree  hospital  api)ren- 
tices  for  this  duty,  we  are  ch-iven  to  turn  to  other  branches  for  assistance  in 
the  carrying  out  of  our  scheme. 

To  what  branches  shall  we  look  to  fm'nish  this  special  detail?  Japanese 
ships  were  over-manned,  so  that  a  sufficient  number  of  bandsmen,  yeomen,  and 
messmen  were  assigned  to  this  single  duty.  But,  whatever  complements  may 
be  embarked  on  our  ships  in  time  of  wai-,  all  our  vessels  now  show  a  deficiency 


1002 


AMERICAN  PRACTICE   OF  SURGERY. 


in  their  quotas,  and  every  man,  whatever  his  rate,  who  is  not  specifically  en- 
listed in  the  neutralized  Hospital  Corps,  contributes  in  some  way  to  the  fight- 
ing of  the  ship.  Bandsmen  and  others  are  employed  in  the  passing  of  ammuni- 
tion, or  other  occupations  below  decks,  in  which  then-  co-operation  is  needed, 
and,  therefore,  when  the  medical  officer  requests  a  temporary  detail,  he  is  met 
by  the  assertion  that  men  cannot  be  spared. 

Naval  exigencies  rightfully  dominate  any  situation  arising  from  conflict 
of  interests,  but  it  is  usually  possible  to  effect  a  compromise.     The  number 

of  men  requned  for  first-aid  and  transportation  is 
now  computed  at  5  per  cent  of  the  complement ;  that 
is,  oO  men  out  of  a  crew  of  1,000 — a  proportion  which, 
as  the  experience  of  the  Japanese  shows,  is  not  ex- 
cessive. But,  a  point  of  equal  importance  with  the 
number  of  men  to  be  recjuested  is  that  we  should 
endeavor  to  obtain  the  same  individuals  on  all  occa- 
sions, in  order  that  we  may  train  these  men  for  the 
proper  performance  of  their  duties.  So,  what  with 
the  conflict  of  interests  and  the  necessity  of  training, 
it  may  be  necessary  to  cut  the  estimate  just  given 
down  to  fifteen  or  twenty  men.  This  reduction  can 
be  conceded  the  more  willingly  when  the  limitations 
of  acti"\dty  suggested  in  the  beginning  of  this  section 
are  Ijorne  in  mind. 

Transportation  of  the  Wounded  During 
Battle. — The  importance  of  easily  traversed 
approaches  to  the  ch^essing  stations  has 
already  been  mentioned,  but 
this  attribute  of  easy  access 
is  founded  in  comparison; 
for,  at  best,  the  passages  will 
be  narrow  and  intersected 
with  bulkheads,  and  the  com- 
munication between  decks  will  be  by  ladders  or  hatches  which  are  not  super- 
imposed. Very  little  methodical  handling  of  the  wounded  will  be  possible, 
and,  for  the  most  part,  the  conn-ades  of  the  fallen  man  will  pull  him  to  one 
side  where  he  will  lie  imtil  after  the  battle. 

It  is  conceivaljle  that,  if  a  gun  crew  in  a  turret  were  wiped  out  by  a  shell, 
or  if  the  disabled  should  interfere  by  their  number  with  the  working  of  the  guns, 
the  hatch  might  be  opened  and  the  men  cU'opped  out  on  the  unengaged  side. 
The  central  dressing  station  would  then  be  notified  by  telephone,  and  the  men 
reclaimed  by  the  carriers  if  possible;  but  the  advisability  of  such  procedure  is 
open  to  grave  doubt. 

C.  Prophylaxis. — There  still  remain  to  be  made  a  few  final  preparations 
which  tend  to  minimize  the  damage  suffered. 

It  will   be  remembered  that   the  wounds  of  naval   practice  are   prone  to 


Fig.  382. — Hodgen  Si)lint. 
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suppurate  and  freqiientl}'  harbor  fragments  of  clothing.  The  number 
and  severity  of  septic  cases  may  be  greatly  lessened  if  the  men  are  com- 
pelled to  loathe  just  before  action  and  put  on  clean  clothes.  Sterilization 
of  underclothing  is  practicable  on  board  ships  which  possess  a  large  disin- 
fecting chamber,  and,  if  put  into  practice,  promises  a  further  protection  from 
infection. 

Supplies  of  drinking  water  ought  to  be  placed  in  convenient  locations.     The 
extreme  thirst  accompanying  hemorrhage  and  shock  is  familiar,  and,  when 
further  intensified  by  the  smoke  and  acrid  fumes  of  gun  fire,  it  is  rightly  de- 
scribed as  a  torture,  for  which  we  should 
not  fail  to  provide  relief.     Cold  water  serves 
another  useful  pm"pose.     It  is  a  most  effec- 
tive stimulant  to  wearied  men,  invigorating 
their  Ijodies    and    sharpening  their  dulled 
faculties. 

If  some  more  elaborate  method  of  ear 
protection  is  not  adopted,  the  use  of  cotton 
should  be  made  compulsory.  It  is  of  dis- 
tinct value  in  affording  protection  from 
the  effects  of  gun-fire  and,  should  accidents 
occur,  its  use  lessens  the  likelihood  of  coni- 
{)lications.  Dryness  of  the  eyes,  a  sequel 
of  exposure  to  the  fumes  of  smokeless 
powder,  is  very  annojdng  and,  in  a  short 
time,  impau's  vision.  The  Japanese  found 
that  Ijuckets  of  boracic-acid  solution,  con- 
veniently located  for  quick  rinsing  of  the 
eyes,  were  of  great  benefit. 

Action  having  been  taken  to  make  the 
skin  as  clean  as  may  be,  the  excessive  mor- 
tality of  a])dominal  wounds,  and  the  futil- 
ity of  operation,  prompt  us  to  attempt 
some  measure  calculated  to  render  the  in- 
testinal contents  innocuous.  Naturall}^,  the  wholly  successful  methods  familiar 
in  gastro-intestinal  sm-gery  are  not  practicable,  but  nevertheless  some  real 
lessening  of  intestinal  toxicity  may  be  brought  about  by  such  simple  measures 
as  we  can  employ.  The  amount  and  variety  of  intestinal  flora  can  be  greatly 
diminished  by  a  diet  w^hich  both  can  be  and  is  completely  absorbed.  Not 
only  are  the  results  of  abdominal  wounds  mitigated  when  the  intestine 
is  empty  and  comparatively  free  from  organisms,  but  the  course  of 
wounds  other  than  abdominal  is  favorably  influenced  when  the  intestines  are 
not  loaded  with  putrescent  material,  and  the  body  is  not  surfeited  with 
food.  It  may,  then,  be  worth  while  to  restrict  diet  before  battle,  so  that 
digestion  may  be  perfect,  absorption  complete,  and  assimilation  not  beyond 
physiologic  needs.     A  mild  cathartic  is  a  further  means  to  this  end. 


Fig.    3S3— Modified    Cabot    Posterior 
Wire  Splint. 
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2.  DuRixG  Battle. 

The  reader  will  have  been  struck  with  the  limited  activities  of  the  Mechcal 
Corps  dm"ing  battle,  as  inchcated  by  the  sHght  provision  for  the  transportation 
of  wounded  and  for  operative  procedui-es.  This  is  not  due  to  a  lack  of  earnest 
desu'e  to  ameliorate  suffering  or  even  to  a  well-grounded  distrust  in  the  re- 
sults of  sm-gical  interference  under  conditions  imposed  by  battle.  On  the 
contrar}-.  the  most  potent  checks  on  our  activity  are  broad  considerations  of 
naval  efficiency.  ''The  Navy  is  created  to  fight.  Every  part  of  its  organiza- 
tion ought  to  fiu'ther  that  end, — all  should  be  sacrificed  to  it.  The  succor  of 
the  wounded,  whatever  be  its  importance  from  a  humanitarian  view,  should 
not  entail  the  least  liindrance  to  manoeuvring  and  naval  action.''  *  Here  we 
see  our  course  indicated.  So  far  as  we  may  aid  the  wounded,  let  us  do  so; 
but  let  us  never  attemj^t  that  which  might  impair  the  safety  of  the  ship,  or 
jeopardize  the  fortune  of  the  Heet  and  the  triumj^h  of  the  larger  interests  at 


Fig.  384.— Cabot  Splint  in  Use. 

stake.  If  the  sight  and  sounds  of  wounded  men  undermine  courage,  the  in- 
jured should  be  removed;  but.  if  their  removal  entails  open  hatches,  which 
may  be  a  som'ce  of  danger,  then  the  injured  must  lie  where  they  have  fallen. 
Many  parts  of  the  ship  are  so  cut  off  that  access  to  them  is  impossible.  For 
instance,  the  turrets  have  ])ut  one  interior  opening  and  that  is  sacred  to  the 
raising  of  ammunition,  a  function  with  which  we  cannot  interfere.  In  the 
balanced  tm'rets  there  is  a  hatch  in  the  overhang,  but  the  maintenance  of  pos- 
itive air  pressure  within  the  tmTet — to  prevent  flarebacks — renders  it  necessary 
that  the  hatch  be  kept  closed  cUu'ing  action.  Bulkheads  must  be  kept  closed 
to  limit  the  spread  of  all  destructive  agencies.  Open  hatches  permit  the  en- 
trance of  shells,  and.  therefore,  cannot  be  tolerated.  So.  considerations  affect- 
ing the  structural  integrity  of  a  battleship  effectually  inhibit  our  activity  dur- 
ing the  progress  of  an  engagement. 

Prompt  removal  of  the  wounded  is  not  imperative,  not  even  of  moment. 
"While  the  courage  of  the  crew  may  be  supported  by  the  certainty  of  attention 
in  case  of  injm'y,  there  are  instances  in  history  which  prove  that  a  crew  may 
fight  on,  deluged  in  blood,  until  scarcely  a  man  is  left  on  his  feet.  The  French 
have  found  that,  if  supplies  are  at  hand,  the  members  of  a  gun  crew  never  fail 


♦Bremaud:  "Etude  sur  le  Service  Medical  a  Bord,"  1897. 
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to  apply  a  di'essing  to  a  wounded  companion  and  then  to  puil  him  to  one  side. 
And  there  is  not  good  reason  wiiy  he  should  receive  further  attention,  since 
those  \\ho  ha^'e  fallen  on  boai'd  a  ship  are  not  liable  to  be  trampled  on  b}'  sub- 
sequent cavalry  or  artillery  charges.  They  are  in  reasonably  clean  surround- 
ings and  in  a  tolerable  temperatiu-e.  They  face  no  possibility  of  being  aban- 
doned or  left  for  hoims  to  lie  without  protection  on  a  battlefield,  tormented  A^ith 
insects  and  thirst,  or  slowly  freezing,  and  the  duration  of  uninterrupted  battle 
is  bound  to  be  short,  so  that  in  the  pause  the  wounded  can  receive  all  reason- 
able attention  without  undue  delay.  Moreover,  the  wounded,  b}'  reason  of 
their  injiu'ies,  are  not  absolved  from  further  obligations  to  their  ship,  fleet,  and 
country.  They  must  continue  to  serve  with  fortitude  until  the  end  of  battle. 
Indeed,  under  these  circumstances,  we  meet  some  of  our  most  inspiiing  ex- 
amples of  heroism.  Finally,  by  a  merciful  provision,  a  state  of  apathy  is  in- 
duced by  shock  and  wounds  from  fire-arms,  so  that  insensibility  persists  for 
a  long  time.  This  anaesthesia  is  so  marked  that,  in  former  times,  military  sur- 
geons seized  the  opportunit}'  it  affoi-ded  for  the  performance  of  major  opera- 
tions. ^^'e  may  fairh'  conclude  that  leaving  the  wounded  until  the  end  of 
battle  is  far  less  cruel  than  at  first  appears. 

Reference  to  the  preceding  tables  will  make  clear  another  point  bearing 
on  the  advisability  of  not  attempting  aid  dm-ing  battle.  The  great  majority 
of  casualties  are  slight,  or  else  result  in  immediate  death.  The  latter  class  of 
injuries  we  cannot  help.  The  former  seek  us  out  at  our  stations,  and,  if  we 
remember  that  naval  surgery  must  be  guided  by  the  principle  of  the  greatest 
good  for  the  greatest  number,  it  may  well  be  doubted  whether  it  is  the  part  of 
wisdom  to  risk  our  trained  carriers  in  removing  a  small  part  of  the  wounded  to 
a  place  in  which  they  are  neither  more  comfortable,  more  safe,  nor  better  cared 
for,  and  then  possibh*  find  that,  as  a  result,  proper  attention  cannot  be  given 
the  mass  of  wounded  after  battle  because  of  casualties  in  the  medical  depart- 
ment. 

Apprehension  need  not  be  felt  by  the  medical  officer  if  provisions  promise 
to  be  inadequate  for  the  relief  of  the  wounded  during  battle,  nor  need  he  enter- 
tain regrets  if  he  perforce  becomes  a  passive  onlooker.  He  is  compelled  to 
wait  by  constraints  which  he  cannot  break,  and  his  zeal  should  l)e  restrained 
until  after  engagement. 

The  far-reaching  effects  of  the  recent  revolution  in  battleship  construction 
are  not  yet  fully  realized.  In  the  present  ships,  "building  and  projected,  the 
guns  of  the  main  battery  are  mounted  in  turrets,  and  the  small  guiLS  of  the 
secondary  battery  are  not  manned,  unless  to  repel  an  attack  by  torpedo  craft. 
A  prudent  commander  will  keep  all  his  men,  except  the  gun  crews  in  the  turrets, 
in  the  most  protected  locations  below.  A  recent  report  *  states  that  "there 
will  be  only  four  persons  exposed  above  armor — two  at  the  range-finders  and 
two  on  the  fire-control  mast."  To  these  may  be  added  the  travelling  inspec- 
tion parties  whose  duty  is  to  discover  fire.  So,  practically  the  whole  crew  will 
be  di\ided  into  three  groups  according  to  location: — those  in  the  turrets,  those 
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between  decks  and  l3ehind  armor,  and  those  below  the  water  hne  and  the  imper- 
\dous  protective  deck.  Now,  practicahy  no  one  can  enter  or  leave  the  tiuTets 
dui-mg  action.  The  engineer  force  and  stokers,  below  the  protective  deck, 
cannot  receive  aid  even  from  primary  stations,  since  the  space  below  this 
deck  cannot  be  traversed  because  of  the  closm-e  of  bulkheads  and  the  forma- 
tion of  water-tight  and  forced-draft  compartments,  and  the  reserves  are  held 
behind  ai'mor  as  much  out  of  danger  as  the  dressing  stations  themselves  can 
be.  Thus,  more  and  more,  with  each  advance  in  battleship  construction,  do 
om-  activities  during  engagement  become  curtailed. 

The  scheme  at  present  in  general  use  is  incapable  of  application,  and  can 
result  only  in  a  useless  loss  of  life  among  those  whose  ser\dces  can  ill  be  spared. 
Ndtmthstanding  this,  the  writer  has  presented  that  scheme  of  first-aid  in 
detail,  because  it  is  one  that  has  received  sanction  in  the  past,  has  been  tested 
in  action,  and  is  applicable  to  many  ships  still  in  commission.  But  it  is  now 
obsolescent,  passing  with  the  type  of  ship  for  w^hich  it  was  designed;  and  it 
may  be  confidently  asserted  that  hereafter  our  preparations  for  battle  will 
be  confined  to  the  establishment  of  a  safe  store-house,  locating  a  few  relief  sta- 
tions, and  distributing  ample  supplies  in  the  turrets,  fire-room,  and  between 
decks.     In  brief,  our  acti\dties  will  begin  at  the  close  of  the  battle. 

Transportation  During  a  Lull  in  the  Battle. — At  any  time  there  may  occur, 
from  one  cause  or  another,  a  suspension  of  Ixattle.  Hatches  and  bulkheads 
may  then  be  safely  opened,  tm-rets  can  be  entered,  and  carriers  may  expose 
themselves  ^^dthout  risk.  It  is  not  to  be  doul^tcd  that,  after  the  heat  of  action 
has  passed,  the  sight  of  dead  and  horribly  mutilated  comrades,  hdng  in  appar- 
ent neglect,  has  a  seriously  depressing  effect  on  the  remainder  of  the  crew, 
and  we  should  seize  the  opportunity  to  accomplish  what  we  can. 

Om-  general  dispositions  are  not  at  all  those  which  will  be  outlined  for  use 
after  battle,  because,  if  we  expect  that  the  confiict  will  be  shortly  resumed, 
our  real  work  cannot  yet  commence,  nor  can  we  freely  choose  new  dressing 
and  operating  stations.  Om-  original  battle  stations  will  be  retained,  and  we 
are  to  confine  endeavors  to  removing  all  the  wounded  from  then-  posts  and 
assembling  them  in  localities  chosen  primarily  for  the  protection  they  afford, 
and  secondarily  for  space,  air,  and  easy  access.  The  place  selected  will  neces- 
sarily be  behind  armor,  i)rol3ably  on  the  berth  deck  at  one  of  the  regular  dress- 
ing stations.  It  is  true  that  the  most  pressing  cases  will  be  ch-essed  also,  so 
far  as  time  permits,  but  nevertheless  it  is  chiefly  our  resources  of  transporta- 
tion which  will  be  exercised.  The  system  of  raising  and  transporting  the 
wounded  is  not  different  in  its  operation  during  a  lull  than  after  action,  and  its 
description  in  this  connection  will  serve  for  both  occasions. 

In  planning  the  details  of  any  system  of  transportation,  we  should  remem- 
ber that  moving  individuals  in  safety  and  comfort  is  not  our  sole  aim.  We 
must  strive  for  the  complete  relief  of  all  the  wounded  in  the  least  time,  and, 
in  consequence,  the  injured  must  be  considered  collectively.  Hence,  it  follows 
that  we  must  devise  measures  for  meeting  two  requirements,  namely,  speed 
and  safety.     Speed  will  be  gained  by  distributing  carriers  and  arranging  theii- 
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respective  duties  so  that  a  wounded  man  shall  traverse  the  passages  with  the 
least  delay.  Safety  will  be  served  l)y  employing  jjroper  stretchers  and  l^y 
training  the  carriers  to  handle  men  with  due  regard  to  their  injuries. 

From  the  point  of  view  of  transportation,  the  wounded  may  l^e  divided  into 
fom-  groups: — 

(a)  Those  who  can  present  themselves  at  the  dressing  stations; 

(6)  Those  who  requu-e  the  assistance  of  one  or  two  men; 

(c)  Those  who  need  to  be  carried  in  arms,  and 

(d)  Those  who  recjuire  stretchers  and  the  utilization  of  hatchwaj^s. 
The  first  and    second  groups  of  cases  offer  no  problem.     These  men  will 

find  their  way  to  the  dressing  stations,  either  unaided  or  with  such  assistance 
as  may  be  improvised  by  their  companions.  But  the  cases  included  under 
"rf,"  cases  of  men  whose  extensive  maiming  permits  no  such  impromptu  ex- 
pecHents,  recjuu-e  an  apparatus  which  shall  safely  transfer  the  sufferer  in  the 
recumbent  position.  The  men,  also,  who  need  to  be  carried  in  arms,  escape 
much  discomfort  if  they  are  put  at  once  in  a  stretcher,  which  shall  serve  both 
as  a  litter  and  as  a  bed  until  there  is  opportunity  for  transfer  to  a  hospital  ship. 

^\e  have  estimated  the  wounded  at  two  hundred.  About  one-half  of  these 
will  fall  in  groups  "c"  and  "d";  and,  therefore,  we  should  be  provided  with 
means  for  transporting  one  huncbed  wounded  in  an  expeditious  manner.  There 
will  not,  how^ever,  be  sufficient  stretchers  for  this  number,  and  it  is  therefore 
fortunate  that  some  cases  are  of  such  a  character  that  the  injm'ed  man  may 
be  transported  when  laced  up  in  a  hanmiock  and  mattress,  thus  relieving  some- 
what the  stringency  in  the  supply  of  stretchers. 

The  passages  which  must  be  traversed  by  the  wounded  are  horizontal, 
inclined,  and  vertical.  To  these  may  be  added  a  fourth — aerial — which  ap- 
pertains more  particularly  to  the  transference  of  cases,  either  by  whij)  or  by 
the  aerial  cable,  from  the  battleship  to  a  dock,  lighter,  or  hospital  ship.  This 
method  will,  therefore,  be  described  later.  It  is  to  be  remembered  that  all 
passages  wdll  present  difficulties  far  greater  than  are  incidental  to  their  design. 
The  destruction  wrought  by  gun-fire  \^^ll  encumber  decks  and  passages  with 
obstacles  and  debris  that  offer  serious  impediment  to  transportation,  and 
will  have  to  be  reckoned  with.     (See  Fig.  378.) 

Horizontal  passages  ordinarily  offer  little  difficulty,  although  they  may 
be  narrow  and  tortuous,  and  even  totally  impassable  after  a  severe  engage- 
ment. The  patient  is  to  be  lifted  on  a  stretcher  and  then  carried  or  slid  along 
the  deck  from  the  place  where  he  fell  to  the  dressing  station  or  hatchway. 
The  carriers  ha\dng  been  trained  in  the  execution  of  their  duties,  no  super- 
\ision  is  necessary,  unless  to  pass  judgment  on  the  ad\dsability  of  mo^^ng 
a  man  who  is  threatened  with  hemorrhage  or  in  whom  the  injm-y  consists  of 
an  evisceration. 

If  the  dressing  station  is  not  on  the  same  deck,  vertical  or  inclined  passages 
will  next  be  employed  to  reach  the  lower  deck  on  which  the  station  is  located. 
Whether  the  patient  is  lowered  obliquely  along  a  ladder,  or  horizontally  thi'ough 
a  hatchway,  he  must  be  secured  against  falling.     Even  though  the  mainten- 
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ance  of  a  horizontal  position  is  premeditated,  the  hatch  is  apt  to  be  small,  and 
the  ropes  may  not  be  perfectly  adjusted,  so  that  the  patient  has  to  be  passed 
tlii'ough  on  end.  Hence,  the  possibility  of  his  slipping  out  must  be  obviated, 
whatever  the  mode  of  transport  designed. 

It  may  be  necessary  to  traverse  several  hatches  which  are  not  superposed, 
and  thus  there  is  required  a  stage  of  horizontal  transport  in  the  midst  of  the 
vertical.  Certainly,  some  horizontal  transport  will  be  recjuired  from  the  land- 
ing place  to  the  dressing  station.  As  will  be  seen, 
therefore,  horizontal  and  vertical  or  oblique  pas- 
sages usually  alternate  in  the  course  followed  by  the 
wounded  man  on  his  way  to  the  dressing  station. 

The  character  of  the  duties  of  the  carriers  is 
now  apparent.  To  accomplish  the  transference 
with  the  least  delay,  it  is  probably  best  to  divide 
the  duties  of  the  carriers,  one  set  collecting  the 
wounded  and  delivering  them  at  the  hatchway,  a 
second  set  lowering  the  stretchers  either  by  hand 
or  b}'  ^\•hip,  and  a  third  set  removing  them  from 
the  landing  on  the  lower  deck  to  the  appointed 
place.  It  is  likewise  evident  that  specially  trained 
men  are  required  only  to  select  cases,  according  to 
the  urgency  of  their  condition,  and  place  them  in 
stretchers  with  due  regard  to  the  nature  of  their 
wounds.  Further  transfer  can  be  accomplished  l\v 
any  of  the  crew,  and,  during  a  lull  or  after  the 
battle,  plenty  of  men  can  always  be  impressed  for 
this  service.  It  may  be  anticipated  that  four  or 
five  minutes  will  generally  be  consumed  in  the 
complete  conveyance. 

Means  of  Transportation. — Stretchers. — A  great 

number  of  stretchers  have  been  devised  for  use  on 

ships  of  war,   but   very  few  fulfil  the  numerous 

requirements.      A   stretcher    must    be    rigid,    yet 

simple;  it  should  permit  the  recumbent  position; 

it  should  be  safe  and  comfortable;  it  should  be 

adajited  to  all  the  vicissitudes  of  transportation  on 

board   ships;  it   must   be  non-inflammable  and  not  give  rise  to  splinters;  it 

should  be  capable  of  use  as  a  bed;  it  must  take  up  little  room;  it  nuist  not  add 

to  the  injury;  and  should  give  reasonable  splinting. 

The  use  of  blankets,  hammocks,  and  other  materials  which  are  always  at 
hand,  will  suggest  itself  to  every  officer,  and  our  description  of  devices  will 
be  limited  to  the  "Stokes  Splint  Stretcher,"  which  is  officially  adoi)ted  in  the 
U.  S.  Navy. 

The  "Stokes  S])lint  Stretcher"  is  a  wire  basket  (see  Fig.  385)  conforming 
roughly  in  outline  and  dimensions  to  a  man's  body — 80  x  20  x  8  inches.     The 


Fig.  .385.— stokes'  Splint  Stretcher. 
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free  border  of  the  busket  is  finished  with  half-inch  galvanized  steel.  Two 
longitudinal  braces  of  the  same  material  add  strength  and  rigidity-,  and  serve 
further  as  runners.  The  frame  has  handles  which  are  used  as  hand-grips  and 
for  the  attachment  of  ropes.  From  the  frame  is  suspended  the  basket  of  gal- 
vanized wire  netting.  The  wu'e  is  heavy  enough  to  give  firm  support,  yet 
])liable  enough  to  be  moulded  to  an  extremity  and  thus  act  as  an  efficient  splint. 
One  end  is  di\'ided  into  gutters  for  the  legs,  an  arrangement  which  facilitates 
splinting  of  the  extremities.  Additional  fixation 
can  be  obtained  by  bandages  run  through  the 
mesh.  The  weight  of  the  body  is  kept  off  the 
perineum  b}^  two  adjustable  foot  pieces.  The  body 
is  secm"ed  in  the  stretcher  by  straps  which  encircle 
the  thorax  and  pelvis.  These  retention  straps  also 
act  to  protect  the  perineum  when  both  limits  are 
injm'ed  or  the  patient  is  unconscious.  A  sanitary- 
opening  is  designed  for  cases  in  which  it  may  be 
necessary  to  retain  the  wounded  man  in  the  stretcher 
for  hours  or  days.  The  stretchers  may  be  ;iested  in 
lots  of  tlu'ee. 

A  glance  at  the  illustrations  (Figs.  385  and  386) 
will  make  the  description  clear.  The  reader  will 
readily  perceive,  without  further  details  being  sup- 
plied, what  are  the  capabilities  of  the  device  and 
that  it  fulfils  our  above-mentioned  recjuirements. 

3.  After  the  Battle. 

Mention  has  not  heretofore  been  made  of  a 
necessity  which  will  arise  at  the  close  of  battle,  that 
is,  the  prompt  evacuation  of  the  stations  which 
were  selected  for  the  period  of  combat.  They  were 
located  primarily  in  view  of  the  protection  afforded, 
which  was  deemed  of  paramount  importance  during 
battle:  but.  now  that  the  necessity  for  protection 
has  passed,  the  disadvantages  inseparable  from  a 
safe  location  lead  us  to  seek  new  c^uarters.  The 
battle  stations  are  more  or  less  inaccessible  and 
small,  and   have   become   overheated,  encumbered, 

and  charged  with  foul  air.  The  continuous  administration  of  volatile 
anaesthetics  is  dangerous  in  such  a  confined,  poorly  ventilated  space,  and  it  is 
unsm-gical  to  attempt  operative  procedures  until  a  favorable  site  has  been 
fixed  upon  and  occupied. 

In  the  selection  of  a  new  station  we  may  be  seriously  hampered  by  the 
effects  of  gun-fire.  The  superstructure  may  be  extensively  riddled,  perhaps 
totally  untenantable.     The  upper  decks  may  be  in  a  disordered  or  even  chaotic 
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Fig.    386.— The    Figure    Shows 

Three  Stokes'  Stretchers  Nested. 
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state,  so  that  we  shall  be  forced  to  content  ourselves  with  a  position  on  the 
lower  deck  at  one  of  our  battle  stations.  The  ward  room  is  well  adapted  to 
our  use,  and  it  ma}'  happen  that  the  regular  sick  bay,  having  escaped  heing^ 
gutted,  can  be  occupied,  in  which  case  our  task  is  much  lightened.  If  not  so 
fortunate,  we  should  strive  to  secure  some  accessible  location  which  is  spacious, 
unencumbered,  well-ventilated,  and  well-lighted. 

This  new  post  becomes  our  hospital  and  is  the  centre  of  all  subsequent  work. 
All  patients  will  be  congregated  there — not  only  for  dressing,  but  also  for  re- 
tention afterward;  and,  hence,  we  must  now  assemble  there  every  resource 
the  ship  affords  for  the  care  of  the  injured. 

While  the  carriers  are  engaged  in  the  transportation  of  the  wounded,  a  num- 
ber of  our  men  will  be  busied  in  bringing  equipment  from  the  abandoned  sta- 
tions and  the  reserve  store-rooms.  All  our  instruments  will  be  needed,  since 
the  regional  distribution  of  injuries  may  compel  us  to  attack  nearly  every  struc- 
ture and  tissue  of  the  body.  Two  tables,  at  least,  wdll  be  required  for  simul- 
taneous operating,  and  a  copious  supply  of  cold  and  hot  water  is  important, 
particularly  if  water  and  steam  remain  shut  off  because  of  damage  to  the 
piping. 

The  space  reserved  should  be  so  divided — nominally,  at  least,  if  not  in 
fact — that  it  will  be  practicable  for  us  to  follow  a  fixed  program.  There 
should  be  a  gathering  place,  or  recei\ing  room,  to  which  all  patients  are 
first  brought.  There  they  are  inspected  carefully  and  labelled,  according 
to  their  requirements,  for  one  of  two  destinations — either  the  main  oper- 
ating-room or  the  space  set  apart  for  minor  dressings.  After  receiving 
treatment,  the  patients  are  removed  to  the  recovery  room  or  to  berthing 
space.  The  reality  of  this  division  of  space  will  depend  on  the  deck  plan, 
but  adherence  to  the  principle  involved  will  add  to  the  speed  and  smooth- 
ness with  which  we  accomplish  the  work.  Rapidity  in  handling  cases  is 
necessary,  not  only  to  give  attention  to  each  sufferer  as  soon  as  possible, 
but  also  because  the  physical  strength  and  mental  energy  of  the  operators 
are  not  inexhaustible. 

The  allotment  of  duties  corresponds  to  the  division  of  space.  A  junior 
officer  should  remain  in  the  recovery  room  and  inspect  cases  as  they  arrive, 
decide  whether  an  operative  or  simple  dressing  is  reciuii'ed,  and  tag  the  indi\dd- 
ual  for  his  proper  destination.  He  should  also  estimate  accurateh'  the  require- 
ments of  each  case,  so  that  injuries  may  be  dealt  with  in  the  order  of  their 
urgency.  He  is  aided  in  the  exercise  of  this  function  if  he  l^e  guided  by  a 
sequence  which  is  accepted  as  justified  by  universal  experience.  Threatened 
hemorrhage  furnishes  the  most  insistent  class  of  cases,  and  these  are  given 
priority.  Severe  wounds  of  the  abdomen  come  second ;  then  perforating  wounds 
of  the  joints;  and,  lastly,  large  wounds  complicated  by  fracture,  with  or  without 
comminution  of  the  bone.  Since  some  of  the  injm-ed  may  have  to  wait  several 
hours,  it  is  obviously  most  important  that  their  relative  urgency  be  nicely 
appraised. 

The  hospital  steward  is  cjualified  to  apply  dr(\ssiiigs  and  carry  out  all  neces- 
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sary  procedures  at  the  station  for  minor  dressings.  In  the  operating  station, 
the  senior  officer  and  one  jiniior  will  be  separately  occupied  in  the  perform- 
ance of  operations  and  more  complicated  dressings.  Even  here,  regard  for  the 
common  good  leads  us  far  from  the  ideal  treatment  of  the  individual.  The 
immobilization  of  simple  fractm-es,  for  example,  is  much  less  important  than 
haste,  and  is,  therefore,  to  be  postponed.  It  is  certainly  unwise,  also,  to  in- 
dulge at  this  time  in  prolonged  search  for  suspected  foreign  bodies,  although 
when  the  first  rush  of  work  is  over  their  possible  presence  should  never  be  lost 
sight  of.  Primary  capital  operations  are  not  justifiable;  failures  c|uickly  cause 
their  abandonment  and  it  is  regarded  as  axiomatic  that  we  should  operate 
only  when  intervention  is  unavoidable  and  then  do  the  least  possible.  Rochard 
expresses  the  same  idea: — '"'We  should  not  risk  losing  many  wounded  whom 
we  might  save,  in  attempting  to  save  a  very  few  whom  almost  surely  w^e  shall 
lose." 

The  utilization  of  the  hospital  apprentices  will  loe,  in  part,  such  as  seems 
best  at  the  moment,  but  it  is  well  to  have  most  of  them  assigned  to  specific 
duties.  Some  may  be  used  to  undress  the  patients  and  prepare  their  injuries 
for  examination.  One  can  be  employed  in  rendering  the  field  of  operation 
sterile  with  an  iodine  swab,  two  may  administer  anai'sthetics,  and  others  may 
have  charge  of  post-ansesthetic  nursing.  One  should  give  his  whole  attention 
to  sterilizing  instruments, — a  difficult  matter  in  the  absence  of  steam  and  hot 
water.  The  galley,  however,  will  be  turned  over  to  us,  although  its  remote- 
ness may  make  carrying  hot  water  and  sterile  instruments  a  tedious  process. 
Some  apprentices  must  act  as  assistants,  and  one  should  have  sole  charge  of 
sterile  instruments,  dry-goods,  and  ligatures.  This  last  man  can  keep  himself 
apart  from  the  operations  and  hand  over  materials  as  they  are  called  for  from 
the  general  supply.  A  clinical  clerk  is  a  necessity.  Many  considerations 
oblige  us  to  keep  acciu'ate  records  of  persons  and  casualties.  With  the  aid  of 
the  identification  tags,  the  name,  rate,  and  injury  of  every  man  reaching  the 
receiving  room,  even  the  dead  and  unconscious,  can  be  entered  on  a  card. 
During  examination  and  treatment  of  a  patient,  the  examiner  should  dictate 
to  the  recorder  an  accurate  description  of  the  injury  and  details  of  treatment. 
Outline  charts  of  the  body  are  very  helpful.  The  office  of  the  recorder  is  per- 
manent so  long  as  any  of  the  wounded  are  retained  on  the  sick-list.  It  is  quite 
possible  that  none  of  the  Hospital  Corps  can  be  spared  for  this  duty,  and  a  mem- 
ber of  the  yeoman  branch  may  then  serve.  He  should  be  a  skilful  steno- 
grapher. 

Surgical  technique,  under  the  circumstances,  cannot  be  perfect,  although, 
by  assigning  specific  duties  to  each  man,  we  may  be  reassured  that  details 
will  not  be  overlooked.  Only  a  few  suggestions  regarding  technique  need  be 
added  to  what  has  already  been  said.  By  using  rubber  gloves,  detached  sleeves, 
and  aprons,  we  can  save  much  time  that  would  be  otherwise  consumed  in  scrub- 
bing the  hands  and  changing  gowns.  Instruments  and  needles  should  be  washed 
and  returned  in  carbolic  solution  to  the  appointed  apprentice  under  whose 
charge  they  remain,  immersed  in  the  solution,  until  called  for.     Other  points 
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will  suggest  themselves.  Orderl}'  management  and  painstaki-ng  observance 
of  details  are  indispensable;  yet,  however  faithfully  we  compass  these  recjuisites, 
we  may  be  certain  that  our  resourcefulness  will  be  severely  tried,  and  that 
success  will  depend  far  more  on  personal  adaptiveness  than  on  equipment  or 
sj'stem. 

Our  responsibilities  do  not  yet  cease  with  the  completion  of  an  operation, 
for  the  patients  must  be  berthed  and  nm'sed  until  transfer  is  possible.  Our 
facilities  for  berthing  the  wounded  are  poor.  Hanmiocks  are  not  well  adapted. 
They  impose  a  flexed  position,  uncomfortably  restrict  movement,  and  com- 
press the  limbs.  Stretchers  will  be  few  in  number  and  will  be  requu'ed  in  con- 
tinuous transportation.  Hammock  mattresses  scattered  about  the  deck  are 
objectionable,  in  that  they  allow  patients  to  roil  about  with  the  motion  of  the 
ship,  to  the  detriment  of  their  wounds  and  at  the  cost  of  much  suffering.  In 
spite  of  then*  ch'awbacks,  however,  these  mattresses  must  usually  be  om'  chief 
resource.  The  twenty-two  beds  in  the  sick  bay,  if  perchance  they  have  escaped 
destruction,  will  be  invaluable  at  this  time,  and  the  carpenter  may  be  able 
to  help  us  further  l^y  converting  a  number  of  hammocks  into  rigid  hanging- 
cots. 

For  the  nursing  of  the  wounded,  the  corps  men  are  to  be  apportioned  to 
watches,  for  active  and  rigorous  surveillance  of  the  patients,  so  that  we  may 
deal  promptly  with  secondary  hemorrhage  or  other  complications.  All  the 
bed  cases  must  likemse  receive  sanitary  attention,  for  the  most  part  from 
attendants  slightly  acquainted  with  their  duties,  so  that  careful  oversight  is 
obligatory.  In  addition,  the  numerous  patients  must  be  fed, — no  small  under- 
taking in  itself  where  there  exist  no  conveniences  for  ser\'ing  food.  It  is  evi- 
dent that  these  duties  will  occupy  om*  regular  corps  men,  and  also  a  large  addi- 
tional detail,  for  many  days. 

The  hygiene  of  the  sick  bay  should  not  be  lost  sight  of  in  the  press  of  cm*ative 
measures.  Dming  the  early  hom-s,  we  must  obviate  the  concentration  of 
anaesthetic  vapors.  Later,  how  to  provide  sufficient  fresh  an-  and  how  to  pre- 
vent overheating  and  undue  humidity,  become  real  problems,  particularly  if 
the  system  of  ventilation  has  been  ruined  by  gun-fire. 

It  can  be  prophesied  with  assm-ance  that  all  wounds  will  inevitably  sup- 
purate, but  we  cannot,  for  that  reason,  neglect  measures  designed  to  limit 
the  spread  of  infections.  The  prevention  of  gangrene  and  erysipelas  especially 
requires  thorough  methods  of  disinfection.  On  no  account  should  we  allow 
the  dressing  stations  to  become  littered  with  soiled  ch'essings.  Such  material 
is  best  deposited  du-ectly  in  large  bags  of  paraffined  paper  which  should  be 
tied  up  when  full  and  tlii'own  into  the  fm'naces.  There  is  no  occasion  for  re- 
hearsing further  minutia^  of  aseptic  and  antiseptic  procedm*e,  but  they  should 
not,  for  that  reason,  be  the  less  esteemed. 

The  ship,  as  a  whole,  likewise  demands  notice.  To  illustrate  to  what  a 
state  the  ship  may  have  been  brought.  Spear*  says:  ''The  Rossi ja  was  cov- 
ered with  flesh  and  blood,  and,  desi)ite  frequent  washings  and  disinfections 

*0p.  cit. 
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by  formalin,  the  stench  of  decomposing  tissues  remained  on  board  for  two 
months.     Shortly  after  the  fight  it  was  almost  unbearable."  * 

There  remains  only  the  question  of  the  disposal  of  the  dead.  The  Russians 
summarily  thi'ew  the  killed  overboard,  and  it  was  the  opinion  of  the  officers 
that  this  was  the  only  i)ractical  method  of  disposing  of  the  dead  while  active 
fighting  was  going  on.  If  the  loss  of  life  be  great,  this  course  must  be  followed, 
but  it  should  not  be  countenanced  otherwise.  Those  who  die  on  our  hands, 
or  who  reach  us  already  dead,  ought  to  be  unobstrusively  diverted  to  a  side  room 
where  they  are  removed  from  sight.  A  special  detail  party  can  be  employed 
to  collect  the  dead  in  a  place  set  apart  for  use  as  a  morgue,  until  opportunity 
for  burial  presents  itself.  This  party  need  not  be  recruited  from  the  Hospital 
Corps,  but  should,  nevertheless,  be  supervised,  in  order  that  the  absence  of 
life  may  be  determined  beyond  doubt.  Keeping  careful  lists  of  the  killed, 
as  well  as  of  the  wounded,  is  very  essential  to  the  Pension  Commissioner  to 
help  him  decide  claims  for  pensions,  and  is  also  a  duty  we  owe  the  families 
of  the  deceased.  It  is  not  possible  to  embalm  the  dead  for  return  to  their 
relatives,  and  a  burial  at  sea  is  the  most  they  can  receive. 

Wounds  of  Naval  Warfare. — The  wounds  of  naval  warfare  have  already 

*  Since  -writing  the  foregoing,  further  study  of  naval  conditions  has  led  me  to  arrive  at 
conckisions  which  should  be  embodied  in  this  article,  in  order  to  bring  it  up  to  date.  They 
deal  with  the  monster  problem  that  will  confront  us  after  battle,  which  has,  up  to  this  time, 
in  my  opinion,  remained  unsolved.  If  the  battle  organization  be  sixteen  ships,  then  we  shall 
have  approximately  16,000  men  engaged  and  must  provide  for  the  care  of  from  4,000  to  5,000 
killed  and  wounded  of  our  own  and  possibly  as  many  more  of  the  enemj- . 

This  great  responsibility  presents  military  and  humanitarian  difficulties  that  only  thor- 
ough preparedness  can  satisfactorily  meet.  Among  the  military  features  may  be  mentioned 
the  imperative  necessity  for  the  immediate  removal  of  the  killed  and  wounded,  in  order  that 
the  fleet  may,  if  required,  again  engage  in  battle.  The  knowledge  of  the  fact  that  both  offi- 
cers and  men  will  be  cared  for  promptly  by  skilled  surgeons,  equipped  with  every  device  and 
appliance  that  the  necessities  of  the  situation  may  demand,  will  be  comforting  to  those  about 
to  engage  in  battle,  tending  to  uplift  the  spirit  and  morale  of  the  command. 

How  are  we  expeditiously  to  remove  from  the  ships  these  scattered  and  maimed  thousands 
of  fighting  men?  The  success  of  the  fleet  may  depend  upon  this  very  manoeuvre.  The  diffi- 
culties of  hastily  transferring  from  ship  to  ship  an  equal  number  of  uninjured  people  at  sea  is, 
in  itself,  a  large  problem.  What  are  we  to  do  with  them  after  we  have  taken  them  out  of  the 
ships?  This  leads  us  to  the  consideration  of  the  establishment,  as  a  war  measure,  of  a  great 
medical  base,  to  be  located  either  in  the  Pacific,  or  in  the  Atlantic,  depending  on  the  probable 
field  of  operations.  Upon  the  completeness  with  which  the  organization  and  equipment  of 
this  great  plant  is  prepared  and  its  personnel  drilled,  will  depend  its  success  or  breakdown  in 
time  of  war. 

If  it  were  possible,  which  is  not  the  case,  it  would  not  be  advisable  to  scatter  our  wounded 
here  and  there  through  the  civil  hospitals  of  our  cities.  We  must  keep  them  together,  as  far  as 
expedient  from  the  "firing  line,"  until  they  are  finally  disposed  of.  It  is  probable  that  a  great 
hotel  for  administrative  purposes,  and  accommodating  the  wounded,  with  its  grounds  for  ex- 
pansion under  canvas,  can  be  made  use  of.  One  only  of  our  naval  hospitals  has  a  suitable 
environment  and  is  so  located  that  it  could  be  utilized  as  the  heart  of  a  great  sanitary  base. 

How  are  we  to  give  the  wounded  prompt  and  efficient  treatment,  identify  and  tag  them, — 
in  other  words,  give  them  the  care  along  humanitarian  lines  which  their  great  sacrifice  merits? 
It  is  obviously  advisable  that  they  should  be  ministered  to  by  the  same  hands  that  first  cared  for 
them  at  the  "firing  line,"  until  they  are  finally  disposed  of  at  the  sanitary  base. 

I  have  devised  a  plan  which  it  is  believed  will  meet  the  complicated  difficulties  of  the  great 
problem  that  has  been  outlined,  removing  the  wounded  promptly,  giving  them  excellent  care 
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received  consideral^le  incidental  notice  in  other  connections,  l^ut  a  general 
review  may  not  be  out  of  place.     (See  Figs.  387  to  393  inclusive.) 

Some  wounds,  although  not  many,  are  caused  by  intact  shells  which  have 
failed  to  explode.  These  may  still  have  undiminished  velocity,  or  may  have 
expended  most  of  their  energy  in  piercing  armor  and  thus  be  ''spent."  They 
may  also  have  been  deflected  by  angular  impact  on  some  resistant  surface  and 
thereby  have  accjuired  extreme  gyratory  motion.  But  even  if  the  velocity 
of  these  missiles  has  been  i-educed,  their  weight  is  still  often  sufficient  to  shear 
off  a  member  cleanly  (Fig.  388),  or  mutilate  a  body  beyond  recognition. 

Hemorrhage,  of  course,  furnishes  the  prime  indication  for  interference  in 
these  cases.  The  shock  and  previous  loss  of  blood  will  usually  be  so  consider- 
able that  amjuitation  is  not  justified  for  some  hoiu"s  at  least,  and  all  that  can 
be  done  immediately  is  to  catch  and  tie  the  bleeding  points,  or,  if  necessary, 
ligature  in  continuity. 

Bursting  shells  bring  about  diverse  results.  They  may  cause  severe  injury 
by  their  concussion-blast,  their  flame  may  produce  extensive  burns,  and  their 
fumes  may  be  overpowering.  Actual  wounds  are  inflicted  b}^  the  fragments, 
and  by  splinters  to  which  has  l^een  conmiimicated  the  nature  of  missiles.     The 

with  continuous  treatment  at  the  hands  of  the  same  group  of  medical  officers  until  they  are 
finally  disposed  of  at  the  base.  It  is  fully  appreciated  that  conditions  may  arise  which  will 
necessitate  a  modification  of  these  methods  of  meeting  the  peculiar  exigencies  of  unexpected 
situations. 

It  should  be  understood  that  this  scheme  is  purely  a  war  measure,  and  that,  under  the  articles 
of  the  Geneva  Convention  and  Hague  Conference,  the  necessary  ships  may  be  procured  anywhere, 
may  coal  and  provision  in  any  port,  being  neutralized  under  the  Red  Cross,  and  are,  conseciuently, 
not  likely  to  be  an  encumbrance  to  the  fighting  forces. 

It  is  probable  that  Congress  will,  in  the  near  future,  authorize  the  establishment  of  a  Naval 
Medical  Reserve  Corps,  without  which  the  proposed  plan  will  not  be  feasible.  Only  those  of 
the  highest  professional  attainments  should  be  commissioned  in  the  Reserve.  They  will  be 
fjuartered,  in  time  of  war,  on  great  ships  capable  of  carrying  a  thousand  wounded  each;  they 
will  not  be  exposed  to  gun-fire  or  capture;  they  will  be  al)le  to  serve  their  country  along  human- 
itarian lines,  bringing  their  great  professional  skill  to  bear  upon  the  Navy's  wounded  and  leaving 
the  medical  officers  of  the  regular  establishment  free  to  stand  side  by  si-^e  with  their  combatant 
confreres,  centring  their  efforts  on  keeping  as  many  men  at  their  stations  as  possible. 

Briefly  stated,  the  plan  is  as  follows: — Four  ships,  capable  of  caring  for  1,000  wounded  each, 
will  be  required  for  16  battleships.  Each  of  these  ships  will  carry  a  few  necessary  regular  medical 
officers,  and  in  addition  there  will  be  one  regular  medical  officer  for  each  ship  of  the  battle  fleet, 
and  under  him  at  least  5  medical  reserve  corps  officers  and  25  hospital  corpsmen,  representing 
the  unit  for  a  single  ship.  Behind  this  unit  will  be  such  dressings  and  appliances  as  may  be 
necessary  for  a  first  dressing  and  preparation  for  immediate  transport.  Each  one  of  the  four 
sanitary  ships  will,  during  a  lull,  or  after  an  action,  care  for  the  wounded  of  four  battleships, 
which  comprises  a  division  in  the  battle  fleet.  The  humanitarian  units  will  go  to  their  respective 
ships,  taking  along  with  them  their  necessary  paraphernalia;  wiH  take  charge  of  the  wounded, 
look  to  their  immediate  removal,  and  will  follow  them  along  to  the  base.  The  flow  of  wounded 
to  the  sanitary  ships  will  l)e  continuous  and  uninterrupted,  and  the  desiralile  details  heretofore 
outlined  can  be  carried  out. 

The  medical  officers  attached  to  the  fighting  ships,  who  have  participated  in  the  hazards  of 
battle,  would  probably  not  be  physically  fit  to  attend  the  scores  of  wounded  that  woukl  surround 
them,  nor  is  their  equipment  sufficient  for  the  needs  of  such  an  occasion.  With  the  proposed 
plan  in  operation,  these  medical  officers  on  the  fighting  ships  would  be  relieved  of  this  great 
responsibility,  and  the  wounded  would  be  better  cared  for,  which  would  lead  to  a  lessening  of 
Buffering  and  better  end-results. 
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size  of  fragments  is  variable  (Fig.  387),  depending  somewhat  on  the  design  of 
the  shell,  but  mostly  upon  the  primary  shattering  power  of  the  explosive  used. 
The  more  violently  explosive  is  the  powder  employed,  the  smaller  and  more 
numerous  are  the  fragments,  and  the  greater  the  numl^er  of  the  injuries  which 
they  inflict, — injuries,  however,  which,  individually,  are  less  grave.  Whatever 
the  size  and  numlDcr  of  the  fragments,  they  all  possess  the  extreme  UTegularity 
of  shape  which  would  be  expected  in  view  of  their  origin. 

The  woimds  resulting  from  bursting  shells  are  most  diverse  in  character. 
They  vary,  not  only  with  the  tissue  involved,  but  also  with  the  size,  shape, 
velocity,  and  gyrations  of  the  fragments  or  splinters  causing  them.  Sometimes 
an  individual  will  actually  be  sown  with  fifty  or  more  small  pieces  (Fig.  389), 


Fig.  387. — Shell  Fragments  Removed  from  Patients.* 

*Figs.  3S7-393,  included,  are  taken  from  specimens  and  photographs  presented  to  the  President  of  the  United 
States  by  Surgeon-General  Suzuki,  of  the  Imperial  Japanese  Navy. 


and  yet  escape  fatal  injury.  The  pieces  often  possess  no  great  powers  of  pene- 
tration and  are  very  likely  to  l^e  found  embedded  in  the  superficial  tissues,  or 
even  just  under  the  skin.  All  sorts  of  complications,  involving  bones,  organs, 
vessels,  and  nerves,  are  seen,  and  many  interesting  sequelae  follow. 

There  is  a  growing  tendency  to  get  rid  of  all  woodwork  on  board  ships  of  war, 
because,  in  the  past,  fl^ang  splinters  have  caused  more  damage  than  projectiles. 
The  splinters  acc^uire  a  velocity  nearly  ecjual  to  that  of  a  shell,  and,  on  account 
of  their  bizarre  shapes,  exhibit  very  u-regular  flights  and  inflict  strange  wounds. 

Until  recently,  there  has  existed  no  classification  embracing  the  relative 
frequency  with  which  the  parts  of  the  body  are  struck  in  naval  warfare, 
although  military  surgery  abounds  in  such  statistics.  The  Japanese  made  a 
beginning  after  the  Chinese  war,  and  doubtless  their  forthcoming  figm'es  for  the 
Russian  war  will  give  us  information  which  will  he  of  invaluable  aid  in  making 
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oiu"  preparations  for  battle.  Suzuki  records  the  parts  wounded  in  the  Chinese 
war  as  occurring  in  the  following  order  of  frequency:  the  head,  lower  limbs, 
upper  extremities,  abdomen  and  lumbar  region,  thorax  and  back,  and,  lastly, 
the  neck.  Preliminary  reports  from  the  Russian  w^ar  are  quite  different.* 
The  order  is:  lacerated  flesh  wounds;  wounds  of  extremities,  with  or  without 
fracture;  head;  vessels  and  nerves;  thorax,  and  abdomen  (rare).  A  com- 
plete classification  of  wounds  received  in  naval  warfare  is  obviously  beyond 
the  scope  of  this  article.  There  is  space  only  for  a  few  general  remarks  in  con- 
nection with  their  regional  distribution. 

Wounds  of  the  head  are  of  all  degrees,  from  slight  abrasions  to  complete 
pulpef action  of  the  cranium.  The  face  suffers  many  injuries,  the  features  some- 
times being  horribly  mangled  by  large  projectiles, — a  type  of  injury  which 
is  less  apt  to  be  fatal  to  its  possessor  than  to  undermine  the  courage  of  his  com- 


FiG.  388. — Russo-Japanese  War  Photograph,  Showing  Amputation  of  Limb  by  Shell. 


])anions.  The  frec{uency  with  which  the  eye  is  affected  may  be  judged  !)}•  the 
fact  that  fifty  eyes  were  enucleated  in  one  Japanese  hospital.  Fractures  of 
the  cranium  are  likewise  very  common.  Treatment  of  these  cases  should  be 
confined  at  first  to  stopping  hemorrhage  and  elevating  depressed  fragments. 
Later,  di'ainage  of  sterile  or  infectious  abscesses  is  often  required.  Symptom- 
atic measures,  such  as  lumbar  punctm'e  and  cerebral  decompression,  may  prove 
extremely  useful  on  occasion,  especially  since  there  will  be  no  opportunity  for 
refined  diagnostic  procedures  and  we  may  be  able  to  say  onh'  that  compression 
exists  without  being  at  all  prepared  to  specify  the  precise  cause.  One  sometimes 
sees  the  so-called  "gutter"  fractures,  in  which  a  furrow  is  made  in  the  outer 
table  alone,  and  it  must  be  remembered  that,  conversely,  the  inner  table  may 
be  fractured  and  bulge  inward,  with  no  apparent  damage  to  the  outer. 

It  has  been  found  not  expedient  to  treat  gunshot  wounds  of  the  cranium 
exj^ectantly.  The  external  wound  rarely  affords  a  clew  to  the  extent  of  the 
injur}',   and  symptoms  are  fallacious  guides  when   prolonged  and   attentive 

*  Braisted. 
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observation  is  quite  out  of  the  question.  It  is  therefore  held  that  every  case 
of  cranial  injury,  on  its  arrival  at  the  operating  station,  should  be  subjected  to 
formal  exploratory  operation,  and  the  pathological  indications  followed.  Even 
with  this  precaution,  most  head  injuries  will  prove  fatal.  The  marked  lethality 
following  gunshot  wounds  of  the  skull  dming  the  Revolutionary  war,  led  to 
very  extensive  trephining,  and  reports  of  that  operation  fm-nish  material  for 
one  of  the  most  interesting  chapters  in  the  history  of  military  sm-gerj-. 

Shell  wounds  involving  the  spinal  column  and  cord  are  apt  to  imply  a  poor 
prognosis.  Large  segments  of  the  cord  may  be  carried  away,  or  destroyed  by 
disseminated  fragments  of  bone.  The  hopeless  character  of  the  injury  denies 
these  cases  early  attention,  but,  when  service  is  possible,  a  laminectomy  for 
the  relief  of  all  pressm*e  should  be  undertaken. 

Wounds  of  the  extremities  may  be  immediately  fatal  from  hemorrhage, 
but  this  is  quite  uncommon  by  reason  of  the  fact  that  the  usual  crushing  and 


Fig.  389. — Russo-Japanese  War  Photograph,  Showing  iK.-  .Miiiiij^hcity  (jf  Wounds  from  Sliell  Frag- 
ments. 

searing  character  of  the  injury  effectually  closes  the  blood-vessels.  The  wounds 
are  so  varied  that  they  defy  brief  description.  Tissues  are  lacerated  and  con- 
tused so  that  they  appear  simply  as  a  bloody  mass  of  pulp.  (Figs.  390  and  391.) 
Fragments  of  flesh  hang  by  shreds.  Muscles  lose  then'  tone  and  remain  as 
swollen  and  inert  masses  protruding  from  the  wound;  or,  on  the  other  hand, 
they  may  be  carried  away  in  mass,  leaving  large  gaps  in  the  limb.  (Figs.  392  and 
393.)  Bones  may  be  cleanly  fractured  or  extensively  comminuted  ^^Ith  frag- 
ments widely  scattered  tlii-oughout  the  soft  parts.  Blood-vessels  and  nerves 
do  not  escape  the  general  destruction. 

Ablation  of  a  member  necessaiily  involves  a  sm'gical  amputation.  Li- 
juries  short  of  ablation  should  be  treated  with  the  one  idea  of  saving  all  the 
tissue  possible.  Considerations  of  practical  functioning  have  no  place  on  a 
battleship.  They  are  reserved  for  a  subsequent  time  when  the  wound  has 
healed  and  interference  may  be  adventured  ^^'ith  good  assurance  of  the  ulti- 
mate results  to  be  attained.     Fortunately,  injuries  of  the  abdomen  are  rarely 


1018 


AMERICAN  PRACTICE  OF  SURGERY. 


seen  among  the  wounded,  perhaps,  in  part,  because  they  are  apt  to  be  imme- 
diately fatal.*  They  are  serious,  in  that  a  \dscus  is  usually  injiu'ed  and  peri- 
tonitis naturally  results.  \^ery  few  laparotomies  should  be  undertaken,  although 
progressive  hemorrhage  may  demand  action.  By  far  the  larger  number  of 
patients  will  recover  if  the  details  of  the  Ochsner  and  Murphy  treatment  of 
peritonitis  be  rigidly  heeded.  Secondary  abscesses  and  particular  injuries,  like 
rupture  of  the  urinary  bladder,  are  treated  along  general  surgical  lines. 

Wounds  of  the  chest,  also,  are  best  treated  expectantly.  On  a  ship  there 
can  be  no  pressm-e  chambers  for  operations  on  the  thorax,  and  it  is  far  wiser 
to  wait  until  secondary  complications  require  treatment.  However,  exces- 
sive dyspnoea  from  accumulations  of  blood  and  air  in  the  plem-a,  or  tln-eatened 
exsanguination,  may  make  the  risk  of  operation  justifiable. 

Blood-vessels   and   nerves   are  subject   to   very  interesting  injuries.     Not 


Fig.  .390. — Russo-Japanese  War  Photograph,  Showing  Large,  Lacerated,  Contused  Shell  Wound. 

only  may  they  be  severed  by  a  missile,  or  imperiled  by  a  spreading  infection, 
but  their  integrity  suffers  from  the  passage  of  a  missile  in  their  vicinity.  When 
a  large  projectile  inflicts  a  wound,  there  ensues  commonly  a  peculiar  condition 
which  has  ah'eady  been  described.  A  coagulation  necrosis,  like  that  following  a 
burn  by  a  hot-water  bag,  affects  the  tissues  in  the  neighborhood  of  the  tract. 
This  necrobiotic  process  results  in  a  sloughing  w^ound,  sluggish  repair,  secondary 
hemorrhages,  physiological  severance  of  nerves,  and  late  aneurysms.  The 
frequency  of  these  traumatic  anem'ysms  may  be  inferred  from  the  report  that 
in  one  hospital  a  Japanese  surgeon  had  operated  on  one  hunch'ed  and  ten  cases 
during  the  war.  The  suture  of  cut  nerves  is  indicated  as  an  early  procedure; 
later,  nerve  anastomosis  or  transference  should  be  tried. 

Foreign  bodies  are  so  frequently  met  in  wounds  that  very  careful  search 
is  demanded.  Shell  fragments  escape  notice  in  the  most  surprising  fashion. 
They  make  their  way  1:)y  pushing  the  body  structures  aside,  and  often  no  trace 
of  then-  passage  remains  in  the  bruised  and  swollen  tissues.     An  example  may 

*  Braisted,  op.  cit. 
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be  cited  of  a  case  which  presented,  on  inspection,  what  seemed  to  be  a  simple 
abrasion  of  the  skin  over  the  knee  that  had  become  covered  with  a  dry  crust. 
Influenced  by  experience,  the  Japanese  sm*geon  carried  out  an  exploratory 
operation.  It  developed  that  a  large  shell  fragment  had  fractm-ed  the  patella, 
l^enetrated  the  knee-joint,  and  disorganized  it,  without  causing  external  evi- 
dences. Splinters  of  wood  easily  escape  detection,  especially  after  they  have 
been  macerated  by  several  days'  retention.  The  wood  becomes  pulpy  and  the 
soft  chips  are  not  recognized  in  the  profuse  pm'ulent  discharge.  Pieces  of 
clothing  are  very  frequently  carried  along  with  the  missile.  They,  likewise, 
often  elude  our  search. 

Suppiu'ation. — Practically  all  shell  wounds  suppurate,  and  the  factors  which 
lead  to  this  state  seem  unavoidable.     The  wounds  are  mostly  of  large  size  and 


Fig.    391. — Russo-Japanese  War  Photograph,  Showing  IMultiple,  Lacerated  Shell  Wounds. 

smeared  with  the  grime  and  sweat  of  battle;  dressings  will  often  be  applied 
by  unskilled  hands  under  perturbing  surroundings,  and  the  tissues  are  so  con- 
tused and  coagulated,  as  by  a  burn,  that  they  are  de\dtalized  and  thus  afford 
a  fit  soil  for  infection.  Consequently,  under  the  most  favorable  facilities  for 
treatment,  suppm'ation  will  be  universal.  When  the  Medical  Department  is 
overwhelmed,  as  may  happen,  the  condition  of  the  wounded  men  becomes 
horrible,  rivalling  in  luridness  the  pictures  of  pre-antiseptic  days.  So  far  as 
treatment  is  concerned,  the  principal  point  is  to  see  to  it  that  drainage  and 
counter-chainage  become  routine  measm-es. 

Shock. — It  is  evident  that  such  severe  traumatisms  united  with  hemorrhage 
will  present  us  with  many  cases  of  severe  shock.  The  symptoms  of  the  two 
conditions  are  blended  here  as  elsewhere,  so  that  they  may  be  indistinguishable, 
and  it  is  fortunate  that  similar  methods  of  treatment  are  indicated  for  both 
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conditions.  The  need  of  fresh  au*  merits  first  mention;  and  that  means  not 
only  the  supply  of  sufficient  oxygen,  but  the  elimination  of  the  noxious  jjowder 
gases  which  form  a  stable  union  with  haemoglobin.  There  may  not  Ix'  much 
opportunity  for  intravenous  infusion,  but  subpectoral  infusion  and  proctoclysis 
should  have  extensive  emplojaiient.  Transfusion  can  have  no  place  in  the  early 
hours  succeeding  battle,  unless  the  casualties  have  been  very  fev,'.  The  use, 
in  true  shock,  of  so-called  stimulants  is  mentioned  only  to  be  discom-aged, 


Fig.  392. — Russo-Japanese  War  Photograph,  Showing  .Multipk 

loss  of  tissue. 


Laeeratetl  Shell  Wounds.      Note 


although  they  may  be  extensively  employed  in  restoring  the  numerous  cases 
of  syncope. 

Hospital  Ships. — If  one  fact  stands  out  clearly  from  the  foregoing  review 
of  our  duties  in  relation  to  battle,  it  is  that  every  consideration  demands  the 
removal,  from  a  fighting  ship,  of  all  who  are  unable  to  render  unimpaired  ser- 
vice. The  removal  of  the  sick  before  an  engagement  frees  them  from  the  haz- 
ards of  a  naval  battle,  releases  a  certain  number  of  attendants,  and  leaves  addi- 
tional space  at  our  disposal.  After  a  battle,  early  transference  of  the  wounded 
is  necessary,  not  only  to  fm'nish  them  with  attention  which  they  can  receive 
only  imperfectly  on  a  battleship,  but  also  to  disencumber  the  fighting  vessel 
of  its  wounded,  restore  the  attendants  to  their  naval  duties,  and  remove  a  pro- 
lific source  of  bad  morale. 

Although  humanitarian  considerations  need  not  be  slighted,  the  most  potent 
motives   prompting  us  to  disencumber  battleships  are  purely  naval,  and  in 
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laying  out  our  plans  to  care  for  the  wounded,  we  shall  have  to  keep  before  us 
our  aims,  and  our  limitations  as  well.  We  are  to  further  the  naval  efficiency 
of  each  ship  and  bestow  on  the  wounded  every  attention  that  may  conduce 
to  their  comfort  and  recovery,  yet  we  must  recommend  no  procedure  which  is 
likely  to  affect  the  mobility  or  integrity  of  the  fleet. 

For  the  attainment  of  our  ends,  the  utilization  of  a  sliore  hospital  first 
suggests  itself.     However,  since  v/e  cannot  recommend  that  the  fleet  abandon 


Fig.    393. — Russo-Japanese  War  Photograph,  Showing  Extensive  Lacerated  Shell  Wounds. 

a  strategic  position,  or  that  ships  l)e  detached  for  ambulance  service,  this  will 
be  possible  only  if  the  fleet  withdraws  to  a  naval  base,  and  even  then  there  may 
be  a  hurtful  delay  before  shore  is  reached.  Thus  we  can  never  expect  to  be 
in  a  position  to  dej^end  on  our  naval  hospitals  to  meet  the  immediate  needs 
arising  after  l^attle. 

Civilian  hospitals,  either  domestic  or  foreign,  have  serious  ch'awbacks,  even 
when  near  the  place  of  battle.  Our  wounded  become  liable  to  capture  by  the 
enemy;  they  pass  from  under  naval  control;  they  rarely  can  be  returned  to 
duty,  and  their  records  are  often  not  obtainable. 

We  expect  that,  at  the  outl)reak  of  hostilities,  a  number  of  ships  will  be 
commissioned  for  amJDulance  service.  These  ships  are  very  useful  to  disem- 
baiTass  the  vessels  of  the  line  and  convey  the  wounded  to  the  nearest  base  hos- 
pital, but  they  are,  nevertheless,  a  half-wa}^  measure,  inasmuch  as  the  injm'ed 
are  without  proper  treatment  during  the  days  consumed  in  passage. 
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The  only  entii-ely  satisfactory  means  of  accomplishing  om'  aims  is  by  at- 
taching one  or  more  hospital  sliips  to  each  fleet.  They  join  naturally  the  train 
of  the  fleet,  which  then  consists  of  ammmiition,  supply,  repah*,  ''mother," 
ambulance,  and  hospital  ships,  and  are  in  every  way  subject  to  the  same  ad- 
ministrative control.  Like  shore  hospitals,  the  hospital  ships  are  under  the 
command  of  a  medical  oflficer,  excej^t  that  navigation  is  in  charge  of  a  civilian 
sailing  master. 

Personnel. — The  medical  personnel  of  a  hospital  ship  should  include  sur- 
geons, dentist,  pharmacist,  hospital  stewards,  hospital  apprentices,  and  nurses, 
■ — all  in  sufficient  numbers  for  the  needs  of  peace.  In  time  of  war,  the  quota 
should  be  greatly  augmented,  not  only  in  view  of  the  increased  amount  of  work, 
but  also  to  fill  vacancies  caused  by  casualties  among  the  medical  officers  at- 
tached to  the  fighting  ships. 

Services  Rendered. — The  hospital  ship  is  a  store-house  from  which  supplies 
and  personnel  may  be  recruited.  It  is  equipped  with  every  facility  for  ambu- 
lance ser\ice  at  sea.  It  is  not  only  able  to  gather  the  wounded  from  the  fleet, 
but  it  can  give  them  every  advantage  accruing  from  elaborate  equipment,  so 
that  they  may  be  retained  on  board  while  incapacitated,  or  transferred  to  a 
shore  station,  as  may  be  required  by  the  number  of  the  wounded,  amount  of 
supplies,  nearness  of  base,  and  accumulation  of  men  incapable  of  further  ser- 
vice. Its  speed  enables  it  to  accompany  the  fleet  during  all  manoeu\Tes,  and 
be  present  at  all  times.  Thus  the  hospital  ship,  and  it  alone,  is  capable  of 
dealing  with  the  problem  of  what  to  do  with  the  wounded  after  battle. 

In  times  of  peace,  the  duties  of  a  hospital  ship  are  hardly  less  important. 
Some  of  the  smaller  craft  have  no  sick  bays,  and  those  on  the  larger  ships, 
although  they  suffice  so  long  as  the  number  of  patients  does  not  rise  much 
above  the  average,  may  become  totally  inadequate  at  any  time.  These  cu-- 
cumstances  are  not  even  chsquieting,  if  there  is  at  hand  a  hospital  sliip  pre- 
pared to  receive  all  cases,  and  particularly  those  which  require  isolation,  sur- 
gical operation,  or  special  treatment  of  any  sort.  Such  a  ship  is  also  fitted 
to  carry  out  any  process  of  disinfection,  make  laboratory  examinations,  take 
Roentgenograms,  and,  in  fact,  undertake  any  species  of  mecUcal  acti\'ity  that 
might  be  expected  of  a  large  shore  hospital.  It  may  be  further  employed  in 
taking  the  sick  from  tropical  stations  for  short  sea-voyages. 

The  value  of  a  hospital  ship  as  a  graduate  school  is  not  inconsiderable.  It 
enables  the  })ersonnel  to  become  familiar  with  all  their  duties  which  appertain 
to  battle,  and  also  enables  medical  officers  who  are  remote  from  medical  centres 
during  their  cruise,  to  attend  clinics  on  board  the  hospital  ship  and  become 
acquainted  with  the  medical  and  surgical  material  of  the  fleet. 

Functioning. — Before  battle,  the  hospital  ship  is  expected  to  distribute 
suj^plies  to  the  ships  about  to  enter  action  and  remove  the  sick  from  them, 
so  that  they  can  then  begin  fighting  with  every  man  at  his  post. 

Its  duties  during  battle  are  perfectly  clear.  l)ut  any  method  of  accomplish- 
ing them  must  be  tentatively  adopted.  In  the  first  place,  the  neutral  char- 
acter of  a  hospital  ship  constrains  us  to  give  aid  to  friend  and  foe  without  dis- 
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crimination,  and  tliis  obligation  ma}'  entail  difficulties  in  deciding  what  course 
to  pursue  in  a  given  case.  Secondl}',  there  is  the  question  of  how  near  the 
scene  of  battle  shall  the  hospital  ship  remain.  We  know  that  battlesliips  may 
sink  in  a  very  few  minutes,  and  the  hospital  ship,  if  chstant,  can  give  no  aid. 
On  the  other  hand,  self-protection  requires  that  a  hospital  ship  be  removed  from 
the  possibility  of  injury  by  long-range  gun-fire.  Situations  must  be  met  accord- 
ing to  their  individual  requirements,  but  in  general  it  may  be  said  that  hospital 
ships  can  remain  in  \dew  of  the  combatants  and  approach  disabled  vessels 
after  they  drop  out  of  the  line  of  battle.  The  writer,  during  fleet  manoeu\Tes, 
made  certain  observations  on  this  point.  It  was  found  that  flag  signals  were 
not  visible  at  the  distance  maintained  for  safety,  and  that  it  was  possible  to 
keep  in  clear  view  only  the  masts,  stacks,  and  smoke  of  the  fighting  ships.     A 
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Fig.  394. — Stokes'  Apparatus  for  Transferring  the  Wounded  at  Sea. 

wireless  apparatus  is  indispensable  to  keep  the  hospital  ship  properly  informed 
of  need  for  its  services. 

The  course  to  be  followed  after  battle  is  clearly  defined.  First,  the  am- 
bulance ser^dce  should  be  embarked,  and  all  the  wounded,  except  perhaps 
the  moribund  and  the  very  slightly  injured,  should  be  collected  and  brought 
to  the  hospital  ship  where  the  entire  personnel  stands  in  readiness  to  receive 
and  distribute  the  wounded  in  accordance  with  the  scheme  already  outlined 
for  use  on  battleships.  No  difficulties  will  arise  in  berthing  and  treating  the 
wounded  if  the  capacity  of  the  ship  is  not  exceeded.  However,  if  the  number 
of  wounded  in  the  fleet  exceed  the  accommodations  of  the  ship,  it  must  then 
serve  as  an  ambulance,  carrying  the  more  seriously  wounded  to  the  nearest 
base  hospital,  giving  them,  on  the  way,  such  treatment  as  they  requu'e,  and 
returning  immediately  to  the  fleet  to  pick  up  the  remainder  of  the  wounded. 
The  keeping  of  medical  and  surgical  records  as  material  for  a  medical  history 
of  a  war  is  incumbent  on  the  staff  of  the  hospital  ship,  and  there  are  usually 
enough  men  on  board  so  that  verbatim  records  can  be  transcribed.  Roentgeno- 
grams made,  and  photographs  of  interesting  lesions  taken. 
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The  Hague  conferences,  subscribed  to  by  nearly  all  countries,  insure  the 
immunity  of  hospital  ships  so  long  as  they  do  not  violate  the  obligations  of 
neutrality.  Although  they  are  allowed  unrestricted  action,  it  is  always  at  their 
own  risk,  and  they  should  exercise  every  precaution  to  keep  from  between  com- 
batants and  to  remain  outside  the  range  of  missiles  during  action;  for  no  ser- 
vice can  be  rendered  during  battle  that  would  in  any  way  justify  exposure  to 
gun-fire.  Judging  from  events  of  recent  wars  and  the  trend  of  present  prepara- 
tions, naval  battles  of  the  future  will  be  attended  by  at  least  one  hospital  ship, 
with  its  attendant  medical  transports.  Whether  these  are  controlled  by  tho'' 
Army,  Navy,  or  relief    societies,   they  are  all  bound,  in  return  for  immunity 
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Fig.  396. — Ideal  Hospital  Ship;  Boat  Deck  and  Upper  Deck. 

granted,  to  observe  the  rules  of  conduct  laid  down,  more  or  less  precisely,  by 
the  articles  of  the  Hague  Conferences. 

Transportation. — It  here  becomes  necessary  to  speak  of  new  methods 
of  transportation,  in  addition  to  those  already  described,  for  patients  musi-. 
now  be  transferred  from  ship  to  ship.  We  have  for  this  service  ambulance 
boatvS  and  an  aerial  cable-way.  The  Japanese  employed  any  boats  that  were 
at-  hand,  but,  when  the  weather  permitted,  they  preferred  to  use  flat-bottomed 
boats  on  which  was  laid  a  platform  for  stretchers.  Patients  were  lowered  by 
whip  from  the  deck  to  the  ambulance  boat,  towed  to  the  hospital  ship,  and 
hoisted  to  a  side  port.  The  inswing  of  the  davit  was  made  feasible  by  an  in- 
genious hatch,  cut  in  the  deck  above.  The  Russian  hospital  ship  Mongolia 
lowered  two  large  wooden  platforms  over  the  side  by  steam  cranes,  and  boats 
came  alongside.  The  device  was  not  tried  in  rough  water,  but  generally  gave 
very  satisfactory  service.  It  may  be  noted,  in  passing,  that  some  method  of 
transportation  is  possible  in  any  sea  in  which  guns  can  be  fought. 

VOL.  viii. — 65 
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To  supplement  the  method  of  using  boats  and  to  expedite  the  transfer,  in 
April,  1898,  the  writer  de\'ised  an  apparatus  (Fig.  394)  which  consists  roughly 
of  a  steel  hawser  made  fast  to  the  fighting  ship,  a  weight  let  over  the  side  of 
the  hospital  ship  sufficiently  in  excess  of  the  weight  of  the  hawser,  the  patient, 
and  the  transferring  car,  to  keep  the  line  taut  and  clear  of  the  water  while 
effecting  the  transfer.  This  type  of  apparatus  can  be  used  in  any  sea-way  in 
which  the  guns  can  be  fought,  and  the  ships,  while  the  transfer  is  being  ac- 
complished, lie  dead  in  the  water.  The  splint  stretcher  can  be  used  as  a  trans- 
ferring car,  or  a  chair  carriage  devised  by  the  writer  may  be  employed.  This 
apparatus  differs  from  all  coaling  devices  that  the  writer  has  seen  and  suits 
the  purpose  better  than  any  that  he  knows  of. 

It  is  not  possible,  witliin  the  scope  of  this  article,  to  cite  at  length  the  struc- 
tural specifications  and  equipment  of  an  ideal  hospital  ship.  A  few  require- 
ments may,  however,  be  noted. 

The  ship  should  have  a  displacement  of  about  ten  thousand  tons  and  be  of 
dimensions  which  will  insure  both  speed  and  stability.  Bilge  keels  are  an 
aid  in  securing  steadiness.  It  is  important  that  the  sliip  should  have  a  speed 
of  twenty  knots,  in  order  to  keep  with  the  fast  di\asions  of  the  fleet,  give 
assistance  expeditiously,  and  carry  patients  to  a  shore  station  with  little  delay. 

Oil-burning  engines  will  obviate  the  abundant  deposit  of  coal  dust  during 
''coaling  ship"  and  will  prevent  the  settling  of  cinders  and  soot  in  the  tuber- 
culosis and  isolation  wards  on  the  upper  deck.  Large  side  ports  are  a  help  in 
handling  the  wounded. 

The  medical  and  surgical  features  are,  essentially,  those  designed  for  any 
general  hospital,  with  certain  modifications  necessary  to  adapt  them  to  ships. 
The  five  hundred  beds  desired  will  be  distributed  in  the  various  wards  ac- 
cording to  the  number  of  patients  expected  in  each  class — that  is,  surgical, 
medical,   contagious,  etc. 

Tlie  writer  has  designed  a  ship  ^\ith  reference  to  these  needs  and  others 
not  specified.  A  study  of  the  appended  plans  will  give  a  very  accurate  idea  of 
the  i)oints  to  be  ol^served.     (Figs.  395-398.) 

Landing  Parties. — It  frequently  happens  that  .ships,  squadrons,  or  fleets 
are  under  the  necessity  of  landing  a  number  of  men  for  the  purpose  of  effecting 
a  surprise,  seizing  a  position,  or  punishing  uncivilized  tribes.  In  fact,  shore 
expeditions  are  more  common  than  formal  naval  battles.  This  survey  of  Naval 
Surgery  cannot,  therefore,  be  concluded  without  touching  upon  our  duties 
relating  to  land  operations,  although  they  will  be  discussed  very  briefly,  since 
our  problems  on  shore  are  nearly  identical  with  those  confronting  the  Army  sur- 
geon, and  they  have  been  treated  at  length  in  the  article  on  "  Military  Surgery." 
The  resemblance  of  our  scheme  of  first-aid  to  that  of  the  Army  has  already  been 
explained,  together  with  the  ready  practicability  of  putting  the  naval  system 
in  practice  on  shore  without  essential  modification.  Our  equipment,  too,  is 
adapted  to  the  needs  of  landing  parties;  some  parts  of  it,  as  the  first-aid  packet 
and  the  Hospital  Corps  pouch,  being  even  more  suitable  for  use  on  shore  than 
on  ships. 
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The  personnel  of  the  Hospital  Corps  should,  if  possible,  comprise  two  per 
cent  of  the  expeditionary  force,  it  being  unfortunately  out  of  the  question  to 
stipulate  the  five  per  cent  required  by  the  Army  organization.  The  hospital 
apprentices  will  each  be  supplied  with  the  pouch  described  on  page  1000.  These 
pouches,  with  the  addition  of  a  few  light  litters,  will  suffice  unless  the  size  of 
the  expedition  and  its  expected  dm-ation  warrant  the  planting  of  a  Field  Hos- 
pital, in  which  case  we  shall  have  to  carry  also  the  Field  Hospital  outfit  which 
is  issued  to  flagships. 

So  far  as  the  size  of  the  expedition  requu'es  and  the  number  of  hospital  ap- 
prentices permits,  stations  will  be  established  precisely  as  on  board.  There  will 
be  mobile  relief  parties  (regimental  aid)  near  the  firing  line,  relief  stations  (field 
dressing  stations)  in  the  rear  and  out  of  the  clanger  zone,  but  as  near  as  is  con- 
sistent with  safety,  and  secondary  stations  (field  hospitals)  farther  in  the  rear 
and  centrally  located.  The  ship'  itself  may  be  considered  the  primary  station 
(or  stationary  hospital).  The  ambulance  service  will  be  difficult,  because  of  the 
lack  of  carriers  and  wheeled  litters.  This  is  not,  however,  a  serious  matter 
during  action  and,  afterward,  carriers  can  be  detailed. 

Oiu'  men  will  usually  be  either  attacking  fortifications,  or  both  forces  will 
be  mobile  as  in  the  ordinary  field  battle.  In  either  case  our  functions  here 
will  be  inhibited  by  much  the  same  influences  as  on  board  ship.  Sometimes 
it  will  happen,  when  the  men  fall  back  after  an  advance,  that  the  wounded  will 
be  left  lying  between  the  lines  where  assistance  is  impossible;  or  it  may  be 
simply  that  the  wide  danger  zone  of  modern  fire-arms  compels  the  Hospital 
Corps  to  keep  behind  cover,  or  out  of  range,  and  renders  it  much  safer  for  the 
wounded  man  to  remain  flat  on  the  ground  than  to  be  lifted  up  for  transport. 
Our  duties,  then,  will  begin  here,  as  on  board  ship,  after  the  battle. 

Attention  must  be  called  to  the  different  character  of  weapons  used  in  land 
warfare.  Ninety  per  cent  of  the  wounds  met  are  caused  by  small-bore,  jacketed 
bullets,  which  generally  show  a  tendency,  at  the  usual  distances,  to  perforate 
cleanly.  The  first-aid  packet  is  well  adapted  to  these  wounds  and  may  answer 
as  a  permanent  dressing,  since  there  is  not  the  proneness  to  suppuration  that 
we  see  in  shell  wounds. 

The  Army  finds  that  ''with  mobile  troops  in  action  against  a  mobile  army 
in  the  field,  the  most  difficult  problems  of  surgical  assistance  are  presented." 
How  much  greater  will  be  the  difficulties  to  be  overcome  by  a  naval  force  lack- 
ing the  transportation  facilities  of  an  army  on  the  march!  The  situation  must 
be  dealt  with  as  best  it  may.  Carts  may  be  seized  by  the  belligerents,  navigable 
streams  utilized,  and  extra  details  for  stretcher  service  obtained.  But,  what- 
ever devices  be  exploited,  the  means  of  transporting  the  wounded  to  the  rear, 
and  then  back  to  the  ship  diu-ing  retreat,  will  remain  a  source  of  serious  concern 
to  the  Medical  Department. 

The  writer  takes  pleasure  in  acknowledging  the  valuable  services  rendered 
by  Passed  Assistant  Surgeon  Harold  W.  Smith,  U.  S.  Navy,  in  the  collection 
of  data  and  in  the  preparation  of  the  illustrations  for  the  text. 
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Introductory  Remarks. — Railroad  surgery  may  be  considered  that  branch, 
of  general  surgery  which  has  to  deal  with  the  care  of  persons  injured  in  any 
of  the  manifold  operations  of  a  railroad. 

^Miile  primarily  this  had  to  deal  with  injuries  received  on,  or  by,  moving 
trains,  for  ob\aous  reasons  it  has  been  forced  to  extend  its  sphere  to  any  injuries 
received  in  any  situation  incident  to  railroad  operations.  The  large  number  of 
injm'ies  resulting  from  the  operation  of  railroads  has  brought  about  the  necessity 
for  a  special  organization.  From  the  records  of  the  Interstate  Commerce  Com- 
mission, w^e  find  that  over  one  hundred  thousand  persons  are  killed  and  injured  in 
railroad  accidents  j^early,  and  that  this  appalling  number  continues  to  increase 
from  year  to  year.  With  the  development  of  railroads,  the  management  of 
the  better  class  of  roads  soon  realized  that  the  best  interests  of  all  required 
that  men  accustomed  to  dealing  wdth  such  cases  be  constantly  in  close  touch 
with  the  railroad  executive. 

It  is  the  duty  of  the  railroad  company  which  undertakes  to  transport  pas- 
sengers, to  do  so  with  reasonable  safety,  and  at  the  present  time  a  railroad  is 
held  by  the  coiu-ts  to  be  responsible  if  its  passengers  are  not  carried  in  com- 
plete safety  to  the  end  of  their  journey.  Public  opinion  demands,  in  addition 
to  the  safeguai'ding  of  the  passenger  or  other  person,  prompt  attendance  and 
subsequent  care  of  the  injm*ed. 

The  responsibility  of  the  railroad  does  not  end  with  the  safety  of  passengers, 
but  includes  the  protection  of  its  employees  against  the  various  hazards  of  their 
occupations.  Here  again,  in  many  instances,  the  law,  and  practically  in  all 
instances  public  opinion,  permit  no  excuse  for  the  lack  of  prompt  relief  and 
care  of  injured  employees. 

The  frequent  introduction  of  new  methods  in  railroad  transportation,  de- 
veloped by  new"  appliances,  by  modifications  of  speed,  by  the  great  increase 
in  the  weight  and  size  of  locomotives  and  rolling  stock,  and  by  new  forms  of 
motive  power,  such  as  electricity  and  compressed  air,  continually  alters  the 
nature  of  the  most  frequent  accidents. 

While  the  development  of  systems  for  the  care  of  injured  passengers  and 
employees  was  primarily  the  result  of  humane  motives,  other  reasons  of  expe- 
diency and  financial  interests  were  quickly  recognized. 

It  is  clearly  to  the  advantage  of  the  railroad  to  have  injuries  put  under  the 
most  favorable  conditions  for  a  rapid  repair  and  recovery,  that  the  period  of 

1030 


ADMINISTRATIVE   RAILROAD   SURGERY.  1031 

disability  may  be  reduced  to  a  minimum,  permitting  the  return  to  dut}'  of  ex- 
perienced and  valued  employees  with  the  least  possible  loss  of  time,  thus  dimin- 
ishing the  cost  of  the  accident  to  the  railroad  and  to  the  injured  individual. 
The  hazard  of  further  accident  is  also  lessened,  as  it  is  a  well-known  fact  that, 
where  an  experienced  and  competent  employee  is  withdrawn  from  a  special  duty, 
it  is  not  always  possible  to  have  his  place  supplied  with  an  equally  trained 
servant,  the  inexperienced  man  being  frequently  the  victim  or  unwitting  cause 
of  further  accident. 

The  question  of  compensation  in  railroad  injuries  looms  so  large  that  special 
attention  has  to  be  directed  by  railroad  managements  to  this  aspect  of  the 
injury.  Whether  the  injiu-ed  person  be  an  employee  of  the  railroad  or  not, 
it  is  equally  to  the  interest  of  the  company  to  have  the  period  of  disablement 
not  an  unduly  prolonged  one.  For  these  reasons  it  has  become  necessary  to 
provide  surgeons  who  have  been  trained  for  the  treatment  of  the  special  features 
presented  by  the  sm-gical  conditions  met  with  in  railroad  work.  This  has 
resulted  in  the  formation  of  a  distinct  specialty.  The  surgical  conditions  met 
with  differ  in  no  way  from  those  met  with  in  ordinary  general  surgery.  The 
specialty  is  almost  entirely  concerned  in  the  administrative  features  involved. 
The  writer  proposes  therefore  to  deal  with  these  special  features,  and  will  avoid 
the  consideration  of  the  scientific  aspects  of  the  surgery  involved  in  a  railroad 
injury,  in  the  belief  that  these  conditions  have  already  been  fully  dealt  with 
in  the  foregoing  articles  in  this  system. 

Historical  Notice. — ^The  first  railroad  development  having  taken  place 
in  Great  Britain,  it  was  in  that  country  that  the  first  provision  was  made  for 
the  hazards  arising  out  of  the  new  form  of  locomotion.  Measures  for  the  care 
of  persons  injured  on  or  by  railroads  were  early  provided,  ultimately  develop- 
ing into  relief  organizations.  At  the  very  outset  fears  were  entertained  that 
this  new  invention  would  be  accompanied  by  extreme  clangers  and  by  all  manner 
of  maladies.  We  find  it  gravely  stated,  for  example,  in  a  leading  periodical 
in  1825,  that  railroad  travelling  would  be  as  safe  as  being  fired  out  of  a  rocket. 
It  is  a  lamentable  fact  that  the  opening  of  the  Liverpool  and  Manchester  Rail- 
road on  September  15th,  1830,  was  attended  by  the  death  of  a  leading  citizen. 

Among  the  earliest  organizations  providing  for  the  care  of  the  injured  on 
railroads,  was  that  of  the  London  and  North  Western  Railroad  of  Great  Britain. 
This  was  quickly  followed  on  the  continent  of  Europe,  France  and  Germany 
leading.  In  the  United  States  one  of  the  first  was  that  of  the  Pennsylvania  Rail- 
road Company,  soon  after  followed  by  the  Baltimore  &  Ohio  Railroad  Company, 
the  Missouri  Pacific  Railroad  Company,  and  many  others.  Several  important 
roads  in  the  East,  however,  have  no  definite  provision  in  the  form  of  an  organ- 
ization. In  Canada,  as  early  as  1873,  the  Grand  Trunk  Railway  Company  had  an 
organization  which  provided  for  the  care  and  relief  of  employees  injuried  on  duty. 

Two  distinct  groups  of  conditions  obtained,  and  still  obtain,  in  North 
America. 

In  the  East  the  railroad  is  tributary  to  a  well-organized  community,  having 
a  dense  population,  with  towns  only  a  few  miles  apart.     General  hospitals  are 
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numerous,  and  experienced  medical  practitioners  are  within  easy  reach.  Thus 
the  raih-oad  can  command,  at  a  moment's  notice,  all  necessaries  for  the  care 
of  the  injured. 

In  addition  to  caring  for  siu'gical  emergencies  arising  out  of  accidents, 
railroad  managements  early  had  to  consider  the  necessity  of  meeting  conditions 
which  owed  their  origin  to  old  age,  sickness,  and  improvidence,  conditions 
which  unfortunately  prevail  in  all  densely  populated  districts.  These  special 
conditions  led  the  railroads  of  the  Eastern  States  and  of  Canada  to  provide, 
in  addition  to  surgical  attendance  for  injuries  received  on  duty,  attendance 
for  surgical  accidents  occmTing  when  off  duty,  medical  attendance  during  sick- 
ness, special  allowances  in  the  form  of  sick  and  injury  benefits,  and  various  forms 
of  relief  insurance,  the  same  conditions  having  already  determined  the  larger 
scope  of  relief  organizations  in  Europe.  The  older  the  railroad,  the  more  neces- 
sary it  appears  to  be  to  make  these  special  provisions. 

In  the  western  portions  of  the  whole  of  America,  conditions  were  entirely 
different.  The  railroad  spread  out  over  the  uninhabited  prairie  and  popula- 
tion followed.  Those  engaged  in  railroad  building  and  operations,  were,  for 
the  most  part,  young  and  vigorous  men.  The  absence  of  towns,  hospitals,  and 
medical  practitioners  made  it  necessary  for  the  railroad  management  to  pro- 
vide accommodation  for  the  sick  and  injured.  The  hospital  system  thus  grew 
up  in  the  West,  and  there  reached  its  highest  state  of  development.  The  con- 
ditions in  the  West  are  rapidly  approaching  those  of  the  East,  and  the  hospital 
system  must  eventually  be  succeeded  by  the  relief  department  of  the  East. 

Organization  of  the  Relief  Work. — To  speak  more  particularly  of  the  methods 
for  the  relief  of  the  sick  and  injured,  there  are  four  principal  types  in  operation 
at  present: — 

1 .  The  Relief  System. 

2.  Surgical  service  without  a  Chief  Surgeon. 

3.  Surgical  service  with  a  Chief  Surgeon. 

4.  The  Hospital  System. 

The  Relief  System. — This  system  is  in  operation  in  many  of  the  large  eastern 
railroads,  and  is  gradually  being  extended  to  the  west.  It  differs  in  many 
respects  in  the  different  railroad  systems.  In  some  railroads  it  is  maintained 
as  a  department  of  the  Company,  in  others,  jointly  by  the  railroad  and  its  em- 
ployees, or  entirely  by  the  employees.  Membership  may  be  either  voluntary 
or  compulsory,  and  may  include  temporary  as  well  as  permanent  employees. 
Membership  is  dependent  on  a  monthly  assessment,  varying  according  to  the 
age,  the  hazard  of  employment,  or  the  salary. 

WTien  joint  management  obtains,  a  Committee  of  Management,  consisting 
of  representatives  elected  by  the  members  and  officers  nominated  by  the  rail- 
road executive,  controls  affairs;  in  some  cases  executive  control  is  vested  in 
trustees  appointed  by  the  courts. 

The  benefits  to  be  obtained  by  membership  in  the  relief  system  vary  in 
many  respects.  Among  the  more  important  features  are  daily  compensation, 
for  limited  periods  of  time,  for  injury  and  sickness  occurring  on  or  off  duty» 
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surgical  and  medical  attendance  during  periods  of  disability,  hospital  mainten- 
ance, benefits  in  case  of  permanent  disability.  In  addition,  some  relief  systems 
include  elaborate  features  covering  pensions  for  old  age,  bank  savings,  building 
and  loan  departments.  The  Baltimore  &  Ohio  Railroad  Company  is  an  example 
of  the  latter. 

The  present  high  standard  of  development  of  relief  systems  has  been  attained 
in  the  face  of  many  obstacles  and  often  in  spite  of  great  opposition  from  those 
for  whom  the  organization  was  created. 

The  many  mutual  benefit  organizations  tliroughout  the  country  offered  what 
seemed  to  the  railroad  employee  more  advantageous  terms  in  benefits  to  be  ob- 
tained in  return  for  the  monthly  assessment.  Experience  has  shown,  however, 
that  many  of  these  societies  were  not  founded  on  actuarial  figures,  and  thus,  in 
time,  they  either  became  insolvent  or  were  obliged  to  increase  their-  rates.  It 
was  then  appreciated  that  the  railroad  relief  organization,  with  its  assurance  of 
financial  assistance  from  the  parent  company,  had  always  been  on  a  sound 
basis. 

The  Pensylvania  Railroad  and  the  Grand  Trunk  Railroad  are  examples  where 
the  railroad  absolutely  guarantees  the  relief  organization  against  any  annual 
deficit. 

Surgical  Service  without  a  Chief  Surgeon. — Although  this  method  has  ob- 
tained for  many  years,  it  must  be  looked  upon  as  an  evolution  up  to  one  of  the 
more  highly  developed  organizations.  It  cannot  be  doubted  that  this  manner 
of  medical  administration  offers  many  disadvantages.  Under  this  system, 
medical  officers  are  appointed  at  various  points  on  the  railroad,  and  they  report 
either  directly  to  a  divisional  officer  or  to  the  executive  of  the  road.  Systematic 
medical  supervision  of  the  work  of  local  surgeons  cannot  be  maintained  without 
a  medical  executive. 

Surgical  Service  with  a  Chief  Surgeon. — At  the  present  time  there  is  practically 
no  question  as  to  the  advantages  of  having  a  Chief  Surgeon  in  charge  of  the 
medical  work  of  a  railroad.  It  has  been  frequently  pointed  out  that,  where  it 
was  possible  for  the  Chief  Executive  of  a  small  railroad  to  be  in  charge  of  every 
department,  he  was  able  to  have  personal  knowledge  of,  the  medical  as  well  as 
other  affairs  of  that  railroad;  but,  with  the  combination  of  small  roads  into 
large  ones,  resulting  in  the  present  railroad  systems  embracing  thousands  of 
miles,  the  necessity  for  subdividing  responsibility  became  apparent,  and  in 
course  of  time  the  Chief  Surgeon  became  the  Head  of  the  Medical  Department, 
practically  becoming  the  professional  adviser  of  the  executive  on  all  medical 
affairs  of  the  railroad.  In  order  to  have  a  uniform  policy  in  medical  adminis- 
tration, there  must  be  a  medical  executive,  thus  securing  systematic  care  of  the 
injured  on  all  parts  of  the  railroad.  He  is  in  a  position  to  consider  the  various 
new  methods  suggested  from  time  to  time  and  to  bring  them  to  the  attention  of 
the  railroad  executive.  Not  infrequently  these  suggestions  are  the  result  of 
the  experience  of  a  local  surgeon,  whose  ideas,  however  good  they  may  be,  would 
have  very  doubtful  chances  of  being  considered  by  the  executive  without  the 
intervention  of  a  Chief  Surgeon  or  other  medical  arbitrator. 
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The  personal  knowledge  which  a  Chief  Surgeon  acquires  in  the  routine  ad- 
ministration of  a  railroad,  and  contact  not  only  with  members  of  the  profession 
tlu-oughout  the  territory  through  which  his  railroad  operates,  but  also  with 
the  railroad  officials,  enable  him  to  see  the  point  of  view  of  both  sides  and  thus 
to  prevent  much  misunderstandmg.  The  Chief  Surgeon  should  assume  the 
responsibility  of  determining  matters  of  ethics,  and  explaining  to  the  Manage- 
ment the  duties  the  local  surgeon  owes  to  the  patient  and  to  liis  profession. 

Not  long  ago,  a  Local  Surgeon  was  requested,  by  the  railroad  official  in 
charge  of  his  district,  to  ^^sit  at  their  homes  several  men  who  claimed  to  be 
unfit  for  work  by  reason  of  various  minor  injuries.  The  Local  Surgeon,  believ- 
ing that  it  was  his  duty  to  obey  the  request,  at  the  same  time  recognized  that 
he  had  no  right  to  Adsit  these  men  and  demand  the  priA-ilege  of  examination  to 
■enable  him  to  comply  with  the  official's  orders.  The  matter  was  then  referred 
to  the  Chief  Surgeon,  who  decided  at  once  that  the  Local  Surgeon  should  not 
be  asked  to  A-isit  the  employee's  house,  but  that  the  employee  must  present  liim- 
self  at  the  office  of  the  official  or  surgeon  for  examination.  Tliis  simple  point 
caused  much  controversy,  and,  without  the  intervention  of  the  Chief  Surgeon, 
the  Local  Surgeon  would  have  been  obliged  to  offend  the  official  or  conomit  a 
breach  of  medical  ethics.  The  knowledge  on  the  part  of  the  Local  Sm-geon  that 
there  is  a  Chief  Sm-geon  to  superAise  him,  is  an  incentive  to  do  the  best  type 
of  work. 

Incompetent  surgical  work  can  be  best  recognized  by  an  experienced  Chief 
Surgeon;  the  laity  is,  and  must  always  be,  incompetent  to  judge. 

The  Chief  Surgeon  becomes  familiar  with  local  conditions.  In  course  of 
time  his  knowledge  extends  beyond  an  appreciation  of  the  standard  of  work 
done  by  the  local  railroad  siu-geon.  He  learns,  for  example,  what  are  the  quali- 
fications of  the  neighboring  general  practitioner,  who  may  from  time  to  time 
be  called  in  an  emergency,  and  as  a  result  he  is  perhaps  able  to  stimulate  this 
practitioner  to  acquire  fiu-ther  knowledge,  or,  if  he  finds  that  nothing  can  be 
accomplished  in  this  direction,  he  will  at  least  be  able  to  protect  the  railroad 
emploA'ee  by  not  permitting  tliis  man  to  be  called  even  in  an  emergency. 

Tlie  Chief  Surgeon  of  any  large  railroad  soon  becomes  familiar  with  the 
standard  of  work  done  in  various  parts  of  the  country,  and,  if  medical  appoint- 
ments are  under  his  control,  it  is  possible  by  careful  selection  to  create  a  stand- 
ard of  work  much  above  that  done  in  the  same  community  by  others.  In  tliis 
lies  the  chief  value,  not  only  to  the  railroad,  but  to  the  medical  profession,  of 
a  competent,  experienced  Chief  Surgeon. 

The  railroad  is  being  called  upon  with  increasing  frequency  to  defend  itself 
against  claims  for  compensation.  In  order  that  the  Claims  Department  may 
obtain  the  most  satisfactory  results,  it  is  absolutely  essential  that  it  should  co- 
operate actively  with  the  Medical  Department.  Such  co-operation  is  best 
obtained  through  a  Chief  Surgeon.  It  is  hardly  necessary  to  add,  that  the 
office  of  the  Chief  Surgeon  should  be  at  headquarters. 

As  all  railroad  surgery  carries  with  it  important  financial  considerations, 
the  Chief  Surgeon  must  always  be  the  best  judge  of  the  financial  value  of  ser- 
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vices  rendei-ed.  No  fee  bill  or  schedule  of  charges  can  ever  be  framed  which 
will  meet  the  conditions  of  all  cases,  and,  where  the  decision  rests  with  an  officer 
other  than  a  medical  man,  dissatisfaction  must  follow  from  time  to  time.  Again, 
the  value  of  services  varies  much  in  different  parts  of  the  country,  and,  in  city 
and  country  districts,  only  a  medical  man  can  familiarize  himself  with  the 
varying  conditions  prevailing. 

Surgical  expenses  are  a  steadily  increasing  charge  on  all  growing  railroads, 
and  to  have  these  charges  under  the  control  of  one  official  who  is  familiar  with, 
and  in  constant  touch  with,  the  various  officials  primarily  responsible  for  author- 
izing the  service,  is  a  distinct  economy. 

Even  in  legal  cases,  the  Chief  Surgeon  should  be  more  familiar  with  the 
special  featiu-es  of  each  claim  than  any  other  official,  and  thus  be  able  to  deter- 
mine, in  a  particular  district,  who,  of  the  various  surgeons,  can  offer  the  fairest 
evidence.  Unfortunately,  local  interest  not  infrequently  influences  the  judg- 
ment of  a  particular  medical  witness.  Under  these  circumstances  the  Chief 
Surgeon  or  his  representative,  usually  a  Division  Surgeon,  is  the  only  official 
familiar  with  these  conditions,  having  gathered  them  in  his  intercourse  with 
local  and  other  surgeons  by  attending  the  various  medical  meetings  in  different 
parts  of  the  country.  Again,  he  is  the  only  official  of  a  railroad  who  can  possibly 
recognize  this  partisan  spirit.  He  is  able  to  recognize  the  expert  whose  evidence 
is  influenced  by  the  remuneration  which  he  receives.  It  is  the  duty  of  the 
Chief  Surgeon  to  eliminate  this  unsatisfactory  element,  and  much  benefit  has 
already  been  obtained  by  the  refusal  to  continue  this  type  of  witness  who,  while 
representing  the  railroad,  brings  it  into  disfavor.  The  railroad  lawyer  not  in- 
frequently uses  this  type  of  men  for  the  immediate  advantage  that  may  be 
gained,  without  regard  for  the  future  evils  which  such  a  course  brings  on  the 
whole  medical  profession.  The  Chief  Surgeon  has  been  a  great  factor  in  educat- 
ing the  Local  Surgeon  and  others  to  appreciate  the  fact  that  he  is  never  expected 
to  depart  from  a  strictly  honorable  course. 

The  Hospital  System. — The  hospital  system  is  essentially  an  American  plan 
and  is  not  in  existence  in  Europe.  It  was  evolved  out  of  the  rude  temporary 
hospital  pro\dded  during  the  construction  of  the  railroads  in  the  far  West.  The 
Value  and  benefit  of  a  hospital  close  at  hand,  in  districts  far  removed  from  the 
ordinary  evidences  of  civilization,  were  beyond  dispute.  On  the  completion 
of  the  railroad,  the  need  for  hospital  acconmiodation  continued  as  great  as 
during  the  construction  period,  and  it  was  this  need  which  resulted  in  the  de- 
velopment of  the  modern  system.  Though  the  first  hospital  established  in  the 
United  States  for  the  treatment  of  injured  employees  alone,  was  established  on 
the  Lehigh  Valley  Railroad  by  Judge  Asa  Packer,  at  his  own  individual  expense, 
this  action  was  not  followed  by  the  establishment  of  a  hospital  department 
on  that  railroad;  and  it  was  not  until  1868  that  the  Central  Pacific  Railroad 
created  a  hospital  department.  Its  first  hospital  building  was  opened  for  pa- 
tients in  1869  at  Sacramento,  California.  The  cost,  for  building  and  land,  was 
$64,000.  It  had  accommodation  for  one  hundred  and  twenty  patients,  and  con- 
tained a  number  of  private  wards.     It  was  maintained  at  first  by  voluntary 
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contributions  of  fifty  cents  a  month,  but  as  this  did  not  produce  sufficient 
revenue,  it  was  followed  by  a  compulsory  fee  from  all  employees  including  the 
General  Manager  and  all  officers. 

The  first  railroad  hospital  on  the  Missouri  Pacific  Railroad  was  built  at 
Washington,  Missouri,  under  the  auspices  of  the  late  Dr.  John  W.  Jackson,  in 
1879. 

This  continent  owes  a  debt  of  gratitude  to  Dr.  Warren  B.  Outten,  the  Chief 
Surgeon  of  the  Missouri  Pacific  Railroad,  for  the  active  work  he  has  done  in 
developing  the  highest  ideals  in  the  railroad  surgeon,  and  in  the  establishment, 
on  a  firm  basis,  of  the  hospital  system  for  those  parts  of  the  country  which  have 
need  for  such  a  system. 

The  general  plan  of  the  hospital  system  provided  one  or  more  hospitals  sit- 
uated at  convenient  points  along  the  line  of  the  railroad,  to  which  all  cases  of 
sickness  and  injury  arising  among  employees  may  be  taken.  In  many  of  these 
hospitals  provision  is  made  for  injured  passengers.  Private  wards  are  also 
provided.  On  Southern  railroads  separate  wards  are  pro^dded  for  colored 
employees. 

Not  infrequently,  the  principal  hospital  of  the  railroad  is  so  situated  that 
the  Chief  Surgeon  is  Surgeon-in-Chief  of  that  hospital.  If  such  a  hospital  is 
situated  in  a  large  city,  all  of  the  various  branches  of  medicine,  as  well  as  the 
specialties,  are  represented  on  the  staff,  each  medical  officer  taking  charge  of 
a  department.  One  or  two  of  the  senior  medical  officers  may  devote  their  whole 
time  to  the  hospital  service,  the  remaining  members  being  in  private  practice 
and  visiting  the  hospital  from  time  to  time  as  may  be  necessary. 

In  this  central  hospital  there  may  be  provided  office  accommodation  for  the 
business  staff  which  directs  the  finances  and  other  details  of  the  whole  depart- 
ment.    Such  a  hospital  may  accommodate  two   hundred  or  more  patients. 

The  smaller  or  subsidiary  hospitals  on  the  same  railroad — hospitals  which 
provide  for  from  twenty  to  seventy-five  patients — are,  in  some  instances,  under 
the  charge  of  one  or  more  resident  medical  officers  who  devote  their  whole  time  to 
the  service;  or,  again,  they  may  be  in  charge  of  a  medical  officer  who  is  engaged 
in  private  practice.  In  such  a  hospital  there  may  be  a  junior  resident  medical 
officer  who  has  immediate  charge  of  the  hospital.  In  the  case  of  a  very  small 
hospital  in  some  distant  part  of  the  railroad,  such  a  staff  may  be  able  to  care  for 
the  ordinary  conditions  of  injury,  but,  where  all  surgical  cases  are  treated  to 
a  conclusion,  much  that  might  be  beneficial  to  the  patient  is  lacking.  To  refer 
to  only  one  detail,  one  might  mention  the  lack  of  a  pathological  or  a  bacteriolog- 
ical department.  When  such  an  organization  acts  as  a  temporary  hospital, 
forwarding  important  cases  to  a  larger  hospital  that  is  fully  equipped,  it  is  a 
desirable  establishment. 

Under  the  hospital  system  it  is  usual  to  appoint,  at  different  places  along  the 
railroad,  local  surgeons  who  render  immediate  aid  to  the  injured  and  who  arrange 
for  transportation  to  the  nearest  railroad  hospital  of  the  Company.  Should 
the  patient  prefer  to  remain  at  his  home,  he  is  obliged,  in  the  case  of  certain 
railroad  systems,  to  provide,  at  his  own  expense,  any  further  medical  attend- 
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ance  that  may  be  required.  This  causes  a  break  in  the  chain  which  must  lead 
to  many  disadvantages.  From  the  surgical  point  of  view,  for  example,  the 
patient  may  lose  the  service  of  an  experienced  surgeon,  and,  from  the  railroad 
point  of  view,  there  is  a  probability  that  he  will  lack  the  assistance  which  the 
hospital  department  is  able  to  give  in  the  form  of  friendly  surroundings  and 
in  warding  off  unwise  advice  as  to  the  railroad's  responsibility  for  the  accident 
— advice  which  may  lead  to  much  unwise  litigation  in  which  the  patient  is  often 
the  greater  loser. 

Shortly  after  hospitals  were  established,  the  employees  were  in  doubt  as  to 
the  wisdom  of  the  arrangement,  they  believing  that  their  interests  would  be 
better  served  if  they  were  cjuite  independent.  This  view  obtains  to  a  small 
extent  even  at  the  present  time.  It  is  generally  conceded  that  their  individual 
rights  are  safeguarded  in  the  hospital.  This  has  been  brought  about  by  the 
large  army  of  conscientious  siu*geons  who  have  followed  the  advice  so  often 
given,  that  the  railroad  surgeon  is  to  act  in  the  best  interests  of  the  patient 
at  all  times,  and  not  as  part  surgeon  and  part  claims  agent.  At  the  present 
time  there  is  no  difficulty  of  this  kind  where  the  hospital  is  properly  equipped, 
not  only  with  hospital  accommodation  and  appliancas,  but  with  properly  chosen 
surgeons. 

In  some  instances  the  hospital  of  one  railroad  system  aiTanges  for  the  ad- 
mission and  care  of  employees  of  another  railroad,  either  by  assigning  a  por- 
tion of  the  building  to  the  mechcal  control  of  the  surgeon  of  that  railroad,  or 
by  admitting  them  without  distinction  at  a  specially  fixed  charge.  Another 
arrangement  is  for  the  hospital  department  of  a  railroad  to  take  over  a  cer- 
tain number  of  beds  in  a  general  hospital,  retaining  the  medical  control,  but 
leaving  the  maintenance,  service,  etc.,  with  the  hospital  management. 

Where  private  wards  are  available  to  other  than  passengers  and  employees, 
the  conditions  under  which  they  may  be  occupied  differ  in  different  hospitals. 
In  some  cases,  for  example,  they  are  limited  to  the  families  of  the  employees, 
in  others  to  the  patients  of  members  of  the  medical  staff.  The  latter  plan  is 
open  to  criticism,  and  leaves  too  much  to  the  judgment  of  the  staff. 

In  some  hospital  systems  it  is  the  practice  to  allow  the  dispensary  attached 
to  the  hospital  to  supply  dressings  and  medicine,  to  employees  not  resident  in 
the  hospital,  on  the  prescription,  not  only  of  the  Local  Surgeon,  but  also  of 
general  practitioners  who  are  not  connected  with  the  hospital. 

There  is  a  wide  difference  of  opinion  as  to  the  merits  of  the  railroad  hospital 
system  as  against  the  use  of  city  general  hospitals.  While  admitting  the  value 
of  the  railroad  hospital  in  the  sparsely  settled  portions  of  the  West,  the  writer 
is  of  the  opinion  that,  as  cities  grow  up  along  the  line  of  the  railroad  and  develop 
the  large  general  hospital,  the  railroad  hospital  must  give  way.  The  general 
hospital,  with  its  large  staff,  particularly  when  there  is  a  medical  school  asso- 
ciated with  it,  produces  a  degree  of  competition  not  known  in  the  railroad  hos- 
pital, and  leads  to  the  highest  degree  of  hospital  efficiency. 

It  is  unfortunate  that  the  railroads  of  America  have  been  slow  to  recognize 
the  importance  of  the  medical  service,  with  the  result  that  each  railroad  has 
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built  up  such  a  system  as  seemed  to  its  management  necessary  for  its  require- 
ments. Up  to  the  present  date  there  has  been  no  effort  at  a  standard  method. 
This  is  the  more  remarkable  when  one  realizes  the  number  of  existing  organiza- 
tions which  have  only  one  object  in  view,  viz.,  that  of  producing  standards 
which  may  be  adopted  by  all  railroads.  Thus,  we  have  associations  of  the 
following  different  officers:  General  Managers;  Traffic  Managers,  covering 
freight  and  passenger  services;  Transportation  Officers;  Master  Car  Builders; 
Motive  Power  Superintendents;  and  Engineers  of  Maintenance  of  Way.  As 
a  result  of  the  action  of  these  various  associations,  specific  rules  have  been  formu- 
lated for  the  guidance  of  the  employees  of  the  various  departments ;  and  con- 
sequently, in  changing  from  one  railroad  service  to  another,  the  employee  takes 
up  his  work  with  a  well-developed  knowledge  of  his  duties.  This  is  not  true, 
however,  of  the  medical  service  of  a  railroad,  and  there  can  be  little  doubt  that 
the  best  result  will  not  be  obtained  until  this  state  of  affairs  is  changed. 

Personnel  of  a  Railroad  Medical  Organization. — The  following  brief  outline 
may  be  given  of  the  organization  of  medical  officers  in  one  large  system,  where 
a  somewhat  elaborate  relief  department  is  in  operation.  Executive  control 
is  vested  in  the  Chief  Surgeon,  or — to  give  him  a  title  more  comprehensive  of 
his  various  duties — the  Chief  Medical  Officer.  He  is  the  ad\dser  of  the  railroad 
executive  on  all  matters  of  a  medical  nature.  He  recommends  for  appoint- 
ment all  medical  officers  associated  with  the  railroad  service.  He  acts  as  the 
medical  head  of  the  relief  department,  passing  upon  all  matters  of  a  medical 
nature.  He  keeps  records  of  all  reports  from  Local  or  Division  Surgeons; 
certifies  as  to  the  fitness  for  employment  of  all  permanent  employees;  passes 
upon  all  examinations  in  regard  to  ^'ision,  color  sense,  and  hearing;  reports  upon 
all  applications  for  retiring  allowance  on  account  of  injury  or  sickness;  re- 
ports upon  the  medical  aspect  of  all  claims  for  damage  as  a  result  of  per- 
sonal injury  and  determines  the  medical  defence  of  all  cases  of  personal-injury 
claims  to  be  tried  before  the  courts,  discussing  with  the  officers  of  the 
Legal  Department  in  regard  to  the  choice  of  medical  experts.  All  expenditures 
of  a  medical  nature  are  subject  to  his  approval.  He  is  responsible  for  the  in- 
structions or  regulations  under  which  the  department  is  managed. 

Under  the  Chief  Surgeon  are  Division  Surgeons  in  charge  of  one  or  more 
divisions.  These  officers  reside  in  all  cases  at  the  Division  Headquarters, 
where  they  are  in  close  touch  with  the  transportation  and  other  di\'isional 
officers;  and,  while  they  report  directly  to  the  Chief  Surgeon,  they  also 
report  all  matters  coming  under  their  observation  to  the  Chief  Divisional 
Officers. 

The  Division  Surgeon  has  no  direct  control  over  the  Local  Siu'geons  except 
in  one  respect:  in  the  event  of  a  large  numl)er  of  persons  being  injiu-ed  through 
a  derailment  or  other  accident  to  a  passenger  train,  it  is  his  duty  to  go  imme- 
diately to  the  scene  of  the  accident  and  take  charge  of  the  relief  of  the  injured 
persons,  arranging  for  their  disposition  by  sending  them  to  their  homes  or  to 
convenient  hospitals  adjacent  to  the  scene  of  the  accident.  Much  responsibility 
devolves  upon  the  Division  Surgeon  in  distributing  the  local  medical  men  called 
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to  the  scene  of  the  accident,  and  in  arranging  for  proper  emergency  treatment 
and  subsequent  care. 

To  the  Di\dsion  Surgeon  may  be  delegated,  by  the  Chief  Surgeon,  such  special 
duties  as  that  of  examining  and  reporting  on  special  cases.  He  is  paid  a  monthly 
salary  for  these  various  services. 

The  Local  Sm-geons  or  District  Medical  Officers  are  usually  general  practi- 
tioners appointed  at  towns  and  cities  with  regard  to  the  train  ser\dce,  that 
they  may  be  easily  available  in  time  of  need.  In  some  instances  their  duties 
cover  the  town  and  immediate  neighborhood;  in  other  cases  the  territory  as- 
signed to  each  officer  represents  a  small  district  that  extends  ten  or  fifteen  miles 
in  each  direction.  The  limits  of  each  district  mtliin  city,  town,  or  country, 
are  specially  defined,  in  order  that  there  may  be  no  misunderstanding  or  de- 
lay in  reaching  the  proper  surgeon. 

"Employees'  Time  Tables"  have  a  complete  list  of  all  surgeons  and  their 
residences.  In  addition,  notices  are  posted  in  stations,  workshops,  and  other 
prominent  places,  giving  their  names,  addresses,  and  office  hoims,  that  all 
employees  may  familiarize  themselves  wdth  their  names.  Each  Local  Surgeon 
supplies  the  name  of  a  substitute  acceptable  to  the  Chief  Sm-geon,  and  his 
name,  address,  and  office  hours  are  added  to  the  notice.  The  District  Medical 
Officer  is  appointed  by,  and  is  directly  under  the  control  of,  the  Chief  Surgeon. 
The  knowledge  that  the  Local  Surgeon  is  under  the  authority  of  the  Chief  Sur- 
geon and  has  not  received  his  appointment  through  any  other  means,  tends 
to  establish  a  better  ''esprit  de  corps,"  through  wliich  only  the  highest  class 
of  surgical  service  may  be  maintained. 

Duties  of  the  District  Medical  Officer. — ^The  District  Medical  Officer  may  be 
summoned  to  render  first  aid  to  all  persons,  employese  or  otherwise,  injured  under 
any  circumstances  on  the  railroad  property.  He  must  then  decide  upon  the 
cUsposition  of  the  injiu-ed  person.  This  is  often  a  difficult  matter  to  determine, 
much  has  to  be  left  to  the  judgment  of  the  medical  officer.  In  the  case  of  pas- 
sengers, the  decision  rests  with  the  injured  passenger.  Employeas  are  forwarded, 
if  able  to  travel,  to  their  own  homes,  or  to  the  nearest  hospital.  When  it  appears 
necessary,  the  District  Medical  Officer  accompanies  the  injm-ed  person,  the 
authority  to  do  tliis  being  derived  from  the  Chief  Despatcher.  The  care  of 
trespassers  has  always  been  a  matter  of  difficulty.  It  is  generally  understood 
that  municipal  authorities  are  responsible  for  the  homeless.  In  large  cities 
no  special  difficulty  is  experienced,  as  a  case  can  be  referred  to  police  author- 
ities without  delay;  in  small  towns  or  country  places,  however,  it  is  often  nec- 
essary to  carry  an  injured  person  out  of  one  municipality  into  another,  thus 
throwing  the  responsibility  for  future  care  on  a  municipality  other  than  the 
one  in  which  the  injmy  took  place.  In  practice  it  is  customary  to  carry  the 
injured  man  to  the  nearest  hospital,  the  expectation  being  that  the  charitable 
management  of  the  institution  will  continue  the  care  of  the  case. 

The  District  Medical  Officer  reports  to  the  Chief  Medical  Officer  on  a  printed 
form,  forwarding  the  report  by  train  mail.  The  following  is  a  sample  of  the 
report : — 
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Surgeon's  Report  of  Injuries. 

Name,  Age,  Occupation,  Residence,  and  whether  married  or  single.  If  an 
employee,  state  where  and  how  employed. 

Date  and  place  of  accident. 

Amount  of  insurance,  if  any,  carried  by  injured  person,  and  name  of  company 
writing  policy. 

What  evidence  of  old  injury,  as  a  crippled  hand,  loss  of  limb,  or  eye,  or  any 
evidence  of  disability,  stated  by  patient  or  apparent  to  surgeon. 

Patient's  statement  as  to  manner  in  which  injury  was  caused. 

Describe  the  injuries: — 

(a)  Character  and  extent  of  wound. 

(b)  Location  of  wound. 

(c)  What  complication,  if  any. 

(d)  Condition  of  patient  when  first  seen  by  surgeon.     If  any  shock  or  hem- 

orrhage, describe  same. 

W^hat  services  were  rendered,  and  by  whom. 

What  disposition  was  made  of  patient. 

Your  opinion  as  to  length  of  time  patient  will  be  disabled. 

(Signed) 

Residence   Date 

Note. — 

When  a  surgeon  is  called,  on  account  of  this  Company,  to  attend  the  injured, 
whether  passengers,  employees,  or  others,  one  of  these  reports  must  immediately 
be  made  out  by  the  surgeon  and  sent  by  train  mail  to 

This  form,  with  slight  modifications,  is  in  very  general  use  in  all  parts  of 
America,  and  may  be  modified  to  meet  special  recjuirements. 

The  further  attendance  on  the  part  of  a  Local  Surgeon  or  District  Medical 
Officer,  is  determined  by  the  Chief  Medical  OflScer,  or  by  the  regulations  of  the 
Relief  Department,  which  govern  attendance  on  medical  cases  where  provision 
for  such  cases  is  made.  When  a  case  continues  under  the  care  of  a  Local  Sur- 
geon, further  reports  follow  at  intervals  of  two  or  three  weeks  until  the  patient 
has  recovered,  when  there  is  forwarded  to  headquarters  a  report  in  which  are 
given  further  details  covering  the  final  particulars  of  the  case  and  the  ultimate 
disposition  of  the  patient. 

FirstrAid  and  Equipment. — Not  the  least  important  feature  in  accident 
surgery  is  the  care  and  handling  of  the  injured  person  before  the  arrival  of  the 
surgeon.  With  the  introduction  of  Listerism  first-aid  dressings  assumed  much 
greater  importance,  although  the  importance  of  the  early  care  of  fractures, 
hemorrhages,  and  shock  remained  the  same  as  formerly.  As  a  result,  instruc- 
tion in  first-aid  became  imperative. 

Instruction  in  first-aid  has  been  in  common  use  in  Europe  for  many  years, 
especially  in  Germany  and  Great  Britain,  but  has  been  introduced  only  to  a 
limited  extent  in  America. 
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The  St.  John  Aml:)iilance  Association  in  Great  Britain  has  done  much  to 
promote  the  dissemination  of  knowledge  in  British  countries,  with  the  result 
that  most  of  the  ambulance  classes  on  British  railroads  are  held  under  its  aus- 
pices. The  general  plan  is  to  give  a  series  of  from  six  to  ten  lectures  and  demon- 
strations based  upon  a  syllabus  published  by  the  Association  for  distribution 
among  pupils.  At  the  end  of  the  course,  the  class  is  examined  by  a  medical 
man  who  is  appointed  by  the  local  branch  of  the  Association,  and  who  makes 
his  report  direct  to  the  Association,  If  the  candidate  is  successful,  he  gets  a 
certificate.  A  second  and  a  thu-d  coiu-se  are  given  during  the  two  succeeding 
years,  and,  if  all  examinations  are  passed,  a  badge  or  a  pin,  which  can  be  worn, 
is  granted.  The  badge  has  become  a  very  familiar  object  in  Great  Britain, 
and  most  of  the  London  policemen  wear  it. 

Though  these  classes,  so  far  as  railroad  employees  are  concerned,  are  volun- 
tary, thev  have  been  taken  advantage  of  by  very  large  numbers  of  men.* 

In  Germany,  systematic  instruction  is  compulsory  for  all  employees  engaged 
in  the  mo^'ement  of  trains,  under  authority  of  a  decree  issued  by  the  Minister 
of  State  Railroads.  This  instruction  is  provided  for  in  the  somewhat  elaborate 
and  minute  regulations  in  force  for  the  guidance  of  employees  in  case  of  accidents. 
It  might  be  well  to  enumerate  briefly  the  more  important  featm^es. 

In  the  event  of  injury  to  passengers,  as  the  result  of  an  accident  to  a  train, 
auxiliar}^  trains  have,  as  part  of  their  ec^uipment,  special  physicians'  cars  fully 
ecjuipped.  Certain  of  the  employees  are  told  off  to  aid  the  railroad  surgeon, 
and  part  oi  their  duty  is  to  wash  their  hands  and  make  ready  during  the  journey 
to  the  scene  of  the  accident.  This  train  is  also  equipped  with  a  portable  tele- 
phone apparatus  to  be  attached  to  the  telegraph  wires.  Twice  a  year  an  emer- 
gency call  is  made,  and  all  employees  assigned  to  this  service,  including  the  rail- 
road sm-geon,  have  to  respond.  One  call  takes  place  at  night,  another  in  the 
daytime,  once  in  winter  and  once  in  summer.  The  train  has  to  depart  within 
thirty  minutes  in  daytime,  and  within  forty-five  minutes  at  night.  Should 
some  of  the  employees  fail  to  arrive  within  the  time  specified,  the  senior  official 
on  duty  determines  whether  or  not  the  train  will  depart,  to  be  followed  later 
by  another  with  the  remaining  members  of  the  staff. 

Two  types  of  emergency  chest  are  in  use  to  meet  the  emergencies  of  an 
accident — a  small  box  kept  in  the  baggage-car  of  all  trains,  and  a  large  box 
kept  at  every,  station  and  main  workshop.  The  care  of  each  box  is  under  a 
specially  designated  employee.  Special  provision  is  made  to  have  a  sufficient 
supply  at  out-of-the-way  stations,  that  there  may  be  no  w^ant  in  the  event  of  a 
number  of  persons  being  injured  and  of  dressings  being  required  which  may  not 
easily  be  obtained  elsewhere.  These  boxes  are  kept  locked,  with  the  key  fastened 
to  the  box  and  sealed  tlu-ough  the  cord.  All  employees  at  important  points 
have  received  instruction  in  the  use  and  contents  of  the  box. 

The  boxes  must  be  examined  by  the  Local  Surgeon  at  least  once  a  year, 
and  every  three  months  by  the  senior  official  of  the  station.     At  these  examina- 

*  "First-Aid  to  the  Injured,"  published  by  the  St.  John  Ambulance  Association,  had,  in 
1908,   reached  its  eleventh  edition,   with  a  total  of  480,000  books. 
VOL.   VIII. — 66 
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tions,  all  articles  which  are  not  serviceable  must  be  withdrawn  and  replaced. 
Record  of  the  examination  is  made  in  writing. 

At  the  end  of  the  pamphlet  of  instructions  there  are  a  number  of  illustrations 
depicting  the  application  of  various  forms  of  bandages  and  sj)lint8,  and  the 
methods  of  practising  artificial  respiration.* 

In  America  each  railroad  has  been  free  to  inaugurate  what  it  deemed  l)est. 
The  Pennsylvania  Railroad  has  led  the  way  in  giving  systematic  instruction 

*  It  may  be  interesting  to  enumerate  here  the  contents  of  the  German  emergency  chests, 
as  the  necessity  for  so  large  and  varied  an  equipment  is  not  generally  admitted  in  other  countries. 
The   srtiall   emergency   chest   contains: — 

1.  Pair  of  scissors  for  cutting  clothing. 

2.  Two  strips  of  splinting,  60  cm.  long,  and  6  cm.  wide. 

.3.  Five  metres  of  sublimate  mull,  each  metre  packed  in  a  specially  strong  blue-paper  wrap- 
ping, with  the  label:  1  metre  sublimate  mull. 

4.  Five  metres  of  sublimate  mull,  cut  in  pieces  20  cm.  long  and  20  cm.  wide,  each  metre 
being  packed  in  a  specially  strong  yellow  paper  wrapping  with  a  label:  1  metre  mull  in  small 
pieces. 

5.  One  hundred  grammes  of  absorbent  cotten. 

6.  Twenty  bandages  of  imstarched  mull,  6  cm.  wide  and  5  metres  long,  wrapped  in  paper 
and  provided  each  with  a  label. 

7.  One  von  Bardeleben  bandage  for  burns. 

8.  Six  triangular  bandages,  the  shorter  sides  of  which  are  each  90  cm.  long. 

9.  One  dozen  of  strong  safety  pins  in  a  I)ox. 

10.  One  bottle  containing  200  grammes  of  alcohol. 

11.  One  tube  of  blue  or  brown  glass,  with  tightly  closing  screw-cap,  containing  ether  drops 
(50  grammes)  with  the  inscription:  "Ether  Drops,  liable  to  catch  fire;  for  adults,  up  to  1.5  drops 
internally  in  fainting  fits  and  weak  conditions." 

12.  A  drop  bottle  of  opium  drops  (30  grammes),  composed  of  opium  tincture  and  valerianic 
drops  (15  grammes  of  each)  and  bearing  the  inscription:  "Opium  Drops;  for  adults,  up  to  20 
drops  for  diarrhoea  and  intestinal  colic.     Not  to  be  given  to  small  children." 

13.  Ten  pieces  of  lump  sugar  in  a  glass  bottle  with  label. 

14.  Two  rolls  of  adhesive  plaster. 

15.  A  nail-brush  wrapped  in  parchment  paper. 

16.  A  metal  nail-cleaner. 

17.  A  piece  of  good  soap  wrapped  in  silver  paper. 

18.  A  towel  about  one  metre  and  a  half  long. 

19.  A  wash  basin  of  papier  mache. 

20.  Ten  sublimate  tablets  (as  prepared  l)y  Prof.  Angerer,  of  Munich),  containing  1  gramme 
each,  and  packed  in  well-corked  glass  bottles  bearing  the  inscription:  "Poison."  One  tablet 
itf  sufficient  for  one  litre  of  water. 

21.  Two  elastic  bandages  5  metres  long  and  6  cm.  wide;  one  3  metres  long  and  6  cm.  wide. 

22.  One  copy  of  the  "Short  Hints"  fastened  to  the  inside  of  the  lid. 

23.  One  list  of  the  contents  of  the  small  emergency  chest  fastened  to  the  inside  of  the  lid. 
The  large  emergency  chest  has  two  separate  compartments  (A  and  B).     The  compartment 

"A"  is  for  the  common  use  of  the  physician  and  the  officials.     Compartment  "B"  is  for  the 
exclusive  use  of  the  physician  and  is  provided  with  an  inscribed  plate,  on  which  this  fact  is  stated. 
Contents  of  Compartment  "A": — 

1.  Two  pairs  of  large  clothing  scissors. 

2.  Six  splints  of  shoemaker's  thin  board,  75  cm.  long  and  6  cm.  wide. 

3.  Six  splints  of  shoemaker's  thin  board,  60  cm.  long  and  6  cm.  wide. 

4.  Twelve  cardboard  splints,  60  cm.  long  and  6  cm.  wide. 

5.  Sixty  metres  of  sublimate  mull,  each  metre  wrapped  separately  in  a  specially  strong 
blue-paper  wrapping,  with  label:  "One  metre  sublimate  mull." 

6.  Sixty  metres  sublimate  mull,  cut  into  pieces  20  cm.  x  20  cm.,  and  packed  in  small  bundles 
which  are  wrapped  with  a  specially  strong  yellow  paper.     Each  bundle  contains  a  sufficient 
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to  its  employees.  This  consists  in  a  simple  lecture  and  a  demonstration  cover- 
ing an  hour  and  a  half.  It  is  given  to  all  Agents,  Sub- Agents,  Track- Foremen, 
and  men  selected  from  all  branches  of  the  service.  The  official  medical  examiner 
of  the  Company  is  the  lecturer.  The  head  of  a  department  arranges  for  the 
lecture,  delegating  certain  em])loyees  to  attend,  usually  to  the  number  of  thirty. 
The  roll  is  called  at  the  lecture,  and  all  absentees  must  account  to  their 
chief    for    then    absence.      Arrangements  are  then  made  for  them  to  attend 

number  of  small  pieces  to  make  one  square  metre,  and  it  ])ears  the  laljel:  "  One  metre  sublimate 
mull  in  small  pieces." 

7.  Thirty  small  packages  of  pure  antiseptic  dressing  gauze,  of  100  grammes  each, 
wrapped  in  a  strong  paper  wrapping,  and  with  the  inscription:  "Dressing  Clauze.  " 

8.  Twelve  plates  of  common  glued  wadding,  wrapped  in  a  strong  paper  wrapping,  with 
label. 

9.  Six  bandages  of  strong  unstarched  mull,  three  of  which  are  6  cm.  wide  and  5  metres 
long. 

10.  Thirty  bandages  of  starched  mull,  6  cm.  wide  and  5  metres  long. 

11.  Twelve  triangular  bandages,  the  shorter  sides  of  which  are  each  90  cm.  long. 

12.  Four  von  Bardeleben  bandages  for  burns. 

1.3.  One  gross  of  strong  safety  pins  in  a  box  with  label. 

14.  One  bottle  containing  500  grammes  alcohol. 

15.  Two  tubes  of  blue  or  brown  glass  (with  tight-closing  screw-cap)  containing  ether  drops, 
with  the  label:  "Ether  Drops,  liable  to  catch  fire;  for  adults,  up  to  15  drops  internally  in  fainting 
fits  and  weak  conditions." 

16.  Ten  pieces  of  lump  sugar  in  a  glass  bottle  wath  label. 

17.  Two  nail-brushes  wrapped  separately  in  parchment  paper. 

18.  Two  metal  nail-cleaners. 

19.  Two  pieces  of  good  soap  wrapped  separately  in  silver  paper. 

20.  Two  towels  about  one  metre  and  a  half  long. 

21.  Three  wash-basins  of  papier  mache. 

22.  Twenty  sublimate  tablets  (as  prepared  by  Prof.  Angerer,  of  Munich)  of  1  gramme  each. 
in  well-corked  glass,  with  the  label  "Poison."  One  tablet  is  sufficient  for  the  contents  of  the 
litre-bottle.     (See  23.) 

23.  A  bottle  of  thick  glass,  having  a  capacity  of  1  litre,  and  suitable  for  use  as  an  irrigator 
It  possesses  two  openings:  the  usual  one  above,  and  one  at  the  side  near  the  bottom,  the  latter 
so  narrow  that  a  common  irrigator  tube  can  be  drawn  over  it.  Both  openings  are  closed  with 
good  corks.  This  bottle  must  always  be  kept  filled  with  sublimate  water.  (For  mode  of  preparing 
sublimate  solution,  see  later.) 

24.  One  box  with  two  Berzelius  tubes  and  cork  stoppers.  One  stopper  of  each  of  the  kinds 
in  the  large  emergency  chest. 

25.  One  rubber  tube  for  the  irrigator — 1  metre  in  length,  fitting  on  the  lower  opening  of 
the  irrigator,  and  provided  at  one  end  with  a  small  glass  tube  drawn  out  to  a  point  (so-called 
Berzelius  tube). 

26.  Four  elastic  bandages,  5  metres  long  and  6  cm.  wide:  two  ruliber  bandages  3  metres 
long  and  6  cm.  wide. 

27.  One  thick  wax  taper. 

28.  Two  portable  stretchers. 

29.  A  small  cooking  apparatus  with  spirit  lamp  and  soda  tablets  for  the  sterilizing  of  the 
instruments. 

30.  One  copy  of  the  directions  ("Regulations  for  the  First-Aid  to  the  Injured"). 

31.  One  copy  of  the  "Short  Hints'"  on  cardboard. 

32.  One  fist  of  the  contents  of  the  large  emergency  chest  on  cardboard. 

33.  One  folding  stretcher. 

Compartment  "  B  "  contains : — 

1.  One  canvas  dressing  case,  in  which  are: — (a)  1  single-blade  bistoury;  (6)  1  pair 
scissors;  (c)  1  common  probe ;    (d)  1  director;    (e)  1  needle  holder;    (/)  1  pair  dissecting  for- 


1044  AMERICAN   PRACTICE   OF   SURGERY. 

a  later  lecture;  and  this  is  repeated  till  the  required  number  of  men  are 
instructed. 

This  railroad  has  published  a  syllabus  of  the  lecture  for  distribution  among 
its  emploj'ees.  Inasmuch  as  this  syllabus  contains  all  the  important  essentials 
of  first-aid  lay  instruction,  it  will  perhaps  be  well  to  summarize  it  here.  The 
syllabus  opens  with  a  short  introduction,  explaining  the  fact  that  persons  have 
been  instructed  in  giving  first-aid  to  the  injured  and  sick  by  all  the  armies  and 
navies  of  the  world,  and  by  the  police  departments  in  municipalities,  and  that  the 
wisdom  of  the  plan  has  been  more  or  less  recognized  by  railroads  and  manu- 
facturers employing  large  numbers  of  men.  It  points  out  that  some  employee 
should  at  once  assume  charge  of  an  injured  person.  In  train  service  this  per- 
son is  the  conductor;  in  yards,  shops,  and  stations  the  duty  devolves  upon  em- 
ployees especially  designated  for  the  purpose. 

Upon  the  occurrence  of  an  accident,  the  first  available  physician  is  summoned, 
others  being  called  later  if  necessary.  The  character  of  the  injury  should,  when 
possible,  be  mentioned  in  the  summons.  If  an  ambulance  is  available  it  should 
be  sent  for.  If  a  train  going  to  a  point  where  a  hospital  is  located  is  available 
the  injured  person  should  be  forwarded  at  once  in  charge  of  an  instructed  per- 
son. Efforts  should  be  made  to  quiet  the  injured  person  and  to  keep  all  who 
are  present  from  getting  excited. 

When  a  train  is  wrecked,  intelligent  efforts  should  be  made  to  extri- 
cate and  remove  all  injured  persons  promptly.  Rough  handling  is  to 
be  avoided.  Especial  promptness  is  called  for  in  the  presence  of  escaping 
steam  or  fire. 

When  means  of  transportation  are  requu-ed,  the  Company's  standard 
stretcher,  or,  in  its  absence,  a  door  or  board,  should  be  employed  for  the  pur- 
pose. In  addition,  the  car  or  caboose  cushions  should  be  utilized  for  making 
the  injured  person  more  comfortable.  The  method  of  placing  a  patient  on  a 
stretcher  is  referred  to  in  these  instructions,  special  regard  being  paid  to  the 
proper  manner  of  lifting  an  injm'ed  limb.  In  carrying  the  patient  on  a  stretcher 
the  bearers  should  break  step. 

ceps;  (g)  4  artery  forceps;  (h)  10  large  bent  needles;  (i)  1  Deschamps  needle;  (k)  1  razor; 
(?)  1  metal  catheter. 

2.  One  subcutaneous  syringe  of  non-rusting  metal,  with  ground  metal  handle. 

3.  Sewing  silk  in  three  thicknesses  on  Ihle  threadholders  of  non-rusting  metal. 

4.  Four  tubes  of  chloroform,  of  50  grammes  each,  in  a  brown  glass,  with  a  tightly  closing 
screw-cap. 

5.  One  Esmarch  chloroform  mask. 

6.  Six  closed  glass  tubes  with  points  drawn  out,  which  are  each  filled  with  one  gramme  of  a 
two-per-cent  solution  of  morphia  hydrochlorate.  In  order  to  prevent  the  freezing  of  the  contained 
solutions  or  the  breaking  of  the  tubes  themselves,  each  of  the  latter  is  separately  packed  in 
wadding,  to  be  kept  in  a  cardboard  box.  A  file  for  the  filing  through  of  the  drawn-out  points, 
together  with  directions,  is  to  be  added. 

N.  B.  All  bottles  contained  in  the  emergency  chest  must  be  provided  with  cork  stoppers, 
which  project  over  the  edge  of  the  bottle.  The  bottles  must  either  be  in  a  wooden  casing  or 
wooden  box  or  packed  in  wadding  in  a  tin  box.  All  vessels  musf  be  provided  with  a  plain  in- 
scription stating  what  their  contents  are,  and,  besides,  the  vessels  containing  poisonous  substances 
must  bear  a  label  "To  be  used  with  care." 
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It  is  important  to  keep  the  crowd  away.  This  allows  air  and  prevents 
questions  being  asked  of  the  injiu'ed  person. 

In  the  examination  of  an  injured  person,  it  is  important  to  remove  the  cloth- 
ing carefully.  One  should  always  resort  to  cutting  rather  than  to  the  ordinary 
method  of  removing  clothing,  especially  when  the  injury  is  a  burn  or  scald. 

Due  stress  is  laid,  in  the  instructions,  upon  the  importance  of  cleanliness. 
Full  details  are  given  regarding  the  danger  of  introducing  germs  and  the  neces- 
sity of  not  directly  touching  the  wound  or  of  apphdng  water  or  tobacco  to  it. 

The  proper  manner  of  applying  the  contents  of  the  Fu*st-Aid  packet  is 
plainly  set  forth.  Instruction  is  also  given  as  to  the  right  way  of  applying 
bandages  to  different  parts  of  the  body,  reference  being  made  to  the  linen  avail- 
able in  Pullman  cars. 

Warning  is  given  that  a  wound  should  first  be  exposed  and  then  the  first-aid 
dressings  applied  without  any  attempt  being  made  to  cleanse  the  wound. 

Advice  is  given  as  to  the  direct  application  of  ch'essings  and  the  making  of 
pressure  over  the  wound  by  bandages,  in  cases  in  which  there  is  hemorrhage. 
The  use  of  the  tourniquet  is  taught  and  a  warning  given  against  the  employ- 
ment of  too  great  force  and  against  the  too  frecjuent  use  of  the  apparatus. 
Elevation  of  the  part  of  the  body  which  is  bleeding  is  advised. 

Fractures  receive  due  consideration,  and  attention  is  called  to  the  danger 
of  unwise  handling  of  the  fractm^ed  limb.  Full  details  are  furnished  with  regard 
to  the  proper  method  of  applying  splints  and  dressings.  Mention  is  also  made 
of  the  various  materials  which  may  be  utilized  in  improvising  a  splint. 

Symptoms  of  the  commoner  fractures  are  described. 

As  regards  the  management  of  a  case  of  burns,  the  warning  is  given  that 
the  burned  spot  must  not  be  touched,  that  engine  oil  must  not  be  applied  to  it, 
and  that  no  attempt  should  be  made  to  remove  the  loose  skin  which  often  covers 
the  part.  Instead,  compresses  moistened  with  warm  water  should  be  laid 
over  the  biu'ned  area,  and,  so  far  as  may  be  possible,  air  should  l)e  excluded  from 
the  wound. 

As  regards  the  treatment  of  shock,  advice  is  given  against  the  use  of  drugs 
or  stimulants,  and  in  favor  of  hot  ch'inks,  such  as  coffee  and  milk.  Attention 
is  called  to  the  necessity  for  warmth  in  cases  of  this  natiu'e  and  also  in  those 
of  drowning;  and  a  demonstration  of  the  method  of  applying  artificial  respira- 
tion in  the  latter  class  of  cases,  as  well  as  in  those  of  electric  shock  and  of  the 
inhalation  of  a  noxious  gas,  is  fiu'nished. 

The  four  common  t^q^es  of  sickness — \\z.,  pain,  unconsciousness,  convulsions, 
and  the  effects  of  heat — are  discussed  in  detail  and  methods  are  described  for 
recognizing  and  treating  these  various  conditions. 

The  instructions  given  above  can  scarcely  fail,  in  the  coimse  of  time,  to  increase 
greatly  the  effectiveness  of  the  measures  of  relief  employed  in  emergency  con- 
ditions, and  one  cannot  too  strongly  recommend  the  use  of  this  or  some  similar 
method  of  first-aid  instruction.  Johnson's  "First- Aid  Manual"  is  in  use  on 
many  railroads. 
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Closely  following  a  consideration  of  first-aid  are  the  questions  of  trans- 
portation and  subsequent  care  of  the  injured.  Where  an  ambulance  is  available, 
this  should  be  made  use  of  and  the  patient  transferred  to  his  home  or  to  a  hos- 
pital by  this  means.  If  transportation  is  to  be  by  train,  a  stretcher,  car  cush- 
ions, or  a  berth  may  be  used.  As  a  rule,  the  patient  may  be  carried  into  a 
baggage  car  and  there  made  comfortable  on  a  stretcher.  In  this  way  he  can 
he  transported  for  long  distances  with  ease.  It  is  important  to  the  injured  man, 
as  well  as  to  other  passengers  on  the  train,  that  he  should  not  be  brought  in 
contact  with  the  passengers. 

The  Hospital  Car. — The  hospital  car  (Figs.  399-402)  is  a  car  specially  assigned 
for  transportation  of  the  injm-ed,  and,  although  it  has  been  in  use  since  the 
Baltimore  &  Ohio  Railroad  pro-sdded  the  first  one  in  1894,  only  a  very  few  rail- 
roads have  adopted  it.  The  chief  difficulty  lies  in  the  fact  that,  with  the  limited 
numljer  of  hospital  cars  so  far  pro^'ided  by  any  one  railroad,  too  much  time  is 
lost  in  getting  the  car  to  the  scene  of  the  accident.  On  one  large  system  only 
two  hos])ital  cars  ha^•e  been  provided — one  in  the  eastern  portion  of  the  road, 


Fig.  399. — Exterior  \"icw  of  one  of  the  Hospital  Cars  of  the  Erie  Raihoad,  in  Actual   Use  at 

the  Present  Time. 

and  the  other  four  hundred  miles  distant,  or  about  the  centre  of  the  extreme 
mileage  between  the  east  and  the  west.  These  cars  are  fully  equipped  with  all 
necessary  appliances  and  are  despatched  to  the  scene  of  the  accident  by  special 
train,  such  surgeons  as  may  be  considered  necessary  being  collected  on  the 
way.  It  has  been  claimcMl  that,  unless  the  accident  occurs  within  a  short  (hs- 
tance  of  the  point  at  which  the  car  is  usually  stationed,  patients  can  be  given 
first-aid  and  transported  to  a  hospital  before  the  car  is  available. 

If  the  economics  of  railroad  management  could  pro^'ide  such  a  car  at  all 
divisional  headquarters,  its  use  would  become  general  and  a  great  advance  in 
the  transportation  of  injured  ]:)ersons  would  result. 

The  hos]3ital  cars  thus  far  jjrovided  in  Great  Britain  have  been  for  the  trans- 
portation of  passengers  not  nece.ssarily  injured  on  the  railroad,  rather  than 
for  the  use  of  injured  jjassengers  and  employees. 

When  an  injured  employee  arrives  at  the  end  of  the  journey,  should  he  be 
taken  to  his  home,  to  a  general  hospital,  or  to  a  Company's  hospital?  As  has 
already  been  ]iointed  out.  much  difference  of  opinion  exists  in  regard  to  the 
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proper  course  to  adopt.  There  can  be  no  doubt  that,  in  all  severe  forms  of  injury, 
the  hospital,  as  compared  with  the  home,  offers  greater  advantages;  and,  as 
a  matter  of  fact,  the  hospital  is  being  used  witli  increasing  frequency. 

American  Methods  of  Providing  Relief  for  the  Different  Kinds  of  Rail- 
road Injuries. — In  America,  us  has  already  been  pointed  out,  there  is  much 
variation  in  equipment.     Until  standards,  with  special  education  in  their  use, 


Fig.   400. — Interior  of  Railroad  Hospital  Car  (Erie  Railroad),  Showing  Arrangement  of  the  Beds. 

are  systematically  provided  for,  the  fullest  benefit  will  not  be  obtained.  As 
one  might  expect,  the  cost  is  considered  an  important  factor  in  a  problem  of 
this  nature.     Briefly,  there  are  three  separate  conditions  to  be  met:^ 

(a)  Injuries  occurring  on  passenger  and  freight  trains. 

(b)  Injuries  occurring  on  the  railroad  right-of-way,  not  associated  with  the 
operation  of  trains — for  example,  injuries  to  members  of  track-  and  bridge- 
repair  gangs. 
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(c)  Injuries  occurring  in  shops,  stations  and  freight  sheds,  and  in  the  work 
of  switching. 

To  meet  the  conditions  of  the  first  type,  the  tendency  is  to  provide  first- 
aid  packages  or  boxes,  as  a  part  of  the  equipment  of  each  train.  Some  rail- 
roads pro^'ide  an  emergency  box  for  each  dining  car;  others  have  the  box  placed 
in  the  baggage  car.  As  a  rule,  only  the  more  important  through  trains  have 
been  so  provided;  little  or  no  provision  has  been  made  for  trains  running  on 
branch  lines.  It  is  difficult  to  understand  why  this  discrimination  prevails, 
as  not  infrequently  serious  accidents  occur  on  the  branch  lines. 

In  collisions  on  branch  lines,  the  destruction  is  often  relatively  great,  l^ecause 


Fig.   4(Jl. — Operating  Room  of  a  Railroad  Hospital  Car. 


it  is  on  the  branch  line,  and  on  the  less  important  trains  on  the  main  line,  that 
one  finds  the  old  rolling  stock  in  use. 

During  the  evolution  in  car  building,  the  Pullman  Company  led  the  way 
in  increasing  the  strength  of  the  car.  This  added  to  the  weight,  with  the  re- 
sult that,  in  time  of  collision,  the  central  cars  on  the  trains,  between  the  heavy 
engine  ahead,  and  the  heavy  Pullman  in  the  rear,  suffered  great  destruction, 
owing  to  the  fact  that  they  were  structurally  weaker.  This  state  of  affairs 
led  to  the  construction  of  stronger  passenger  coaches,  the  last  cars  to  he  brought 
up  to  the  new  standard  being  baggage  and  express  cars.  At  the  present  time 
important  through  trains  are  entirely  made  up  of  modem  strong  cars. 

The  emergency  package  containing  onh'  a  simple  dressing,  with  bandages 
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and  safety  pins,  is  coming  into  general  use  in  all  departments  of  the  railroad 
service.  The  packages  are  kept  in  convenient  places  in  stations,  workshops,  and 
trains.  Nussbaum's  dictum  ''that  the  fate  of  the  injured  depends  on  the  in- 
dividual who  makes  the  first  dressing"  has  been  followed  by  the  further  fact 
that  unless  a  wound  can  be  dressed  by  a  surgeon  under  favoral^le  conditions^ 
it  is  safer  to  apply  immediately  to  the  wound  a  simple  cbessing. 

The  first-aid  packages  at  present  in  use  on  trains  are  not  intended  to  meet 
the  needs  of  a  large  number  of  injured  passengers,  but  rather  for  the  isolated 
individual  injury  occurring  from  any  cause  on  a  moving  train.     To  provide 


Fig.  402. — Interior  of  Hospital  Car  of  the  London  and  Nortlnve.stern  Railroad  Company,  Great 
Britain. 

Besides  a  bed,  couch,  and  easy  chairs,  the  compartment  contains  a  lavatory  with  hot  and  cold  water. 
The  floor  is  covered  with  a  thick  Wilton  pile  carpet,  which  is  laid  on  the  thickest  gray  felt.  This  serves 
to  deaden  the  sound  and  lessen  the  vibration,  and  makes  the  compartment  very  quiet  and  still  while 
the  car  is  running.  The  saloons  are  electrically  lighted,  the  lights  having  opal-tinted  shades;  they  are 
ventilated  by  extractors  and  are  steam-heated,  the  temperature  being  controlled  by  the  passengers 
themselves. 


sufficient  supplies  for  a  large  number  of  accidents,  would  involve  a  \'er}-  great 
expense  to  the  railroad. 

For  the  second  class  of  cases,  no  special  provision  has  been  made.  On 
some  railroads,  however,  first-aid  packages,  as  above  described,  are  kept  in 
section  houses  and  in  the  tool  ])ox  on  the  sectionmen's  hand-car. 

First-Aid  Package. — There  are  many  different  kinds  in  use,  some  made  to 
the  special  order  of  the  railroad,  and  many  made  l^y  surgical  supply  houses. 
The  standard  package  of  the  Pennsylvania  Railroad,  originally  founded  on  the 
army  package,  is  made  up  of  the  following  items : — 
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A  tin  box,  measuring  6|  inches  x  4.^  inches  x  2h  inches,  and  provided  with 
a  movable  cover,  is  contained  within  a  canvas  case  which  is  tied  by  tape.  The 
seams  of  the  case  are  covered  by  bright  red  binding,  which  gives  a  distinctive 
appearance  to  the  case,  thus  rendering  it  easily  recognizable.  The  cover  of 
the  tin  box  is  made  dust-proof  by  a  strip  of  adhesive  i^laster  covered  by  a  stamp 
of  sealing  wax.  Attached  to  the  ]30x  is  a  tag  with  the  following  instructions:— 
"  If  the  seal  of  the  box  is  l3roken  the  box  must  be  forwarded  to  the  nearest  shop 
to  be  replaced  by  one  i^roperly  sealed,  etc."     The  box  contains  a  small  card 


Fig.  403. — A  Typo  of  Accident   Dressing  Case  for  Use  on  Wrecking  Trains  and  in  Terminals. 


giving  "Hints  on  Plrst-Aid  to  the  Injured";  and  six  other  cards  on  which  are 
instructions  as  to  details  desired  with  regard  to  the  injured  person,  number  of 
train,  name  of  conductor,  etc.     Each  package  contains: — 

1.  Antiseptic  bandage  of  sublimate  cambric,  6  inches  x  .3  inches. 

2.  Antiseptic  compresses  of  sublimate  gauze  in  oiled  paper. 

3.  Triangular  bandage  and  2  safety  pins. 

These  objects  are  encased  in  oiled  paper,  and  the  inner  package  is  of  thin 
waterproof  material,  com])letely  sealed  at  one  end.     These  packages  are  carried 
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on  all  trains,  and  are  placed  in  stations,  in  the  company's  shops,  and  in  other 
convenient  places. 

Stretchers  are  also  i)ut  in  suitable  places,  including  (on  many  railroads)  one 
in  each  train. 

Accident  ch'essing  cases  of  more  or  less  elaborate  designs  are  of  value.  The 
smaller  type  is  for  use  on  trains,  the  larger  type  is  kept  at  terminals  and  on 
wrecking  trains.  These  cases  (Figs.  403  and  404)  contain  all  the  supplies  that 
are  to  be  found  in  the  first-aid  package,  and,  in  addition,  much  that  may  be  of 


Fig.  40 1. — Accidtnt  Dressing  Case  Shoving  Contents  Displayed. 


use  to  the  surgeon,  especially  should  there  be  a  number  of  persons  injured. 
The  one  in  use  on  the  Grand  Trunk  Railroad  is  strongly  made  of  wood  (lOf 
inches  deep,  12|  wide,  and  161  long)  and  is  divided  into  compartments.  The 
edges  of  the  opening  of  the  lid  are  covered  with  l)aize  to  keep  out  dust.* 


*  In  the  Ijox  are  the  following  contents  :- 


h  111.  bottle  zinc  ointment,  with  one  per  cent  car]x)lic  acid. 

^  lb.  bottle  spirits  sal  volatile. 

\  lb.  bottle  carbolic  oil. 

1  dressing  basin. 

1  kidney-shaped  pan. 

(6)  1  doz.  roller  bandages  (cotton). 

(7)  1  doz.  plain  gauze  bandages. 

(8)  J  doz.  triangular  bandages. 

(9)  J  doz.  small  packages  absorbent  cotton. 

(10)  2  doz.  small  packages  lint. 

(11)  50  gauze  dressing  packages,  in  special  envelopes. 

(12)  1  cotton  sheet. 

(13)  1  towel. 


(1) 
(2) 
(3) 
(4) 
(5) 
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The  box  is  kept  on  auxiliary  trains,  at  important  stations,  in  tlie  company's 
workshops,  and  at  terminal  points.  Part  of  the  contents,  such  as  antiseptic 
packages,  triangular  and  other  bandages,  clothing  scissors,  and  simple  board 
splints  are  intended  for  use  by  the  employees.  The  remaining  contents  are 
intended  for  the  use  of  the  sm-geons,  and  are  onlj^  to  take  the  place  of,  or  to 
necessary  to  supplement,  their  o\mi  emergency  kit. 

Accompanying  these  first-aid  boxes,  it  is  customary  to  fm'nish  a  few  iiLstruc- 
tions  for  the  guidance  of  those  who  are  called  upon  to  give  assistance.  As  these 
are  very  similar  to  those  mentioned  on  pages  1044  and  1045,  it  will  not  be 
repeat  them  here. 

The  Care  of  Men  Engaged  in  Railroad  Construction  Work. — As  in  other 
branches  of  railroad  surger}-,  no  standard  method  has  yet  been  established  for 
the  care  of  men  engaged  in  the  construction  of  railroads.  In  the  construction 
of  the  earlier  railroads  the  lack  of  any  special  pro\dsion  w^as  especially  noticeable. 
In  the  far  West  it  was  left  to  the  railroad  contractor  to  provide  such  medical 
services  as  he  considered  necessary,  and  this  plan  is  followed  to  a  large  extent 
at  the  present  time.  The  usual  method  is  for  the  contractor  to  have  associated 
with  him  a  mecUcal  man  who,  for  a  consideration,  undertakes  to  pro\dde  an 
adecjuate  serAdce.  In  this  method  there  is  a  joint  responsibility.  Another 
common  method  is  for  the  railroad  contractor  to  sublet  this  ser^dce  to  a  med- 
ical man  who  undertakes  complete  responsibility,  financial  and  otherwise;  the 
consideration  being  the  payment  of  a  certain  sum  which  is  to  be  collected  monthly 
from  the  wages  of  the  employees.  In  retm'n  for  this,  the  medical  contractor 
pro\ddes  camp  hospitals  and  field  medical  officers,  distril^uting  them  over  the 
work  in  jjroportion  to  the  number  of  men  employed,  due  regard  l^eing  had  for 
the  difficulties  of  locomotion  and  the  time  of  year.  This  method  has  many 
disadvantages,  the  most  apparent  being  that,  as  the  revenue  depends  on  the 
number  of  men  employed,  the  service  must  be  regulated  to  meet  this  revenue, — 
that  is,  if  a  fan'  remuneration  is  to  be  paid  for  the  medical  work  done.  AMiat 
is  considered  fak  remuneration  is  left  largely  to  the  decision  of  the  medical 
contractor.  Another  disadvantage  is,  that  the  medical  contractor  is  largely  de- 
pendent upon  the  fortunes  of  the  railroad  contractor,  and,  when  work  is  not 
available  for  long  periods,  he  must  remain  without  income  until  another  con- 
tract is  available. 

(14)  1  package  safety  pins. 

(15)  1  package  plain  pins. 

(16)  1  cake  of  soap. 

(17)  1  roller  rubber  adhesive  plaster. 

(18)  1  rubber  tournicjuet. 

(19)  1  pair  clothing  scissors. 

(20)  1  pair  surgical  scissors. 

(21)  1  jack  knife. 

(22)  1  razor. 

(23)  3  pair  artery  forceps. 

(24)  100  formalin  tal)lets. 

(25)  splints. 

"See  instructions  for  use  on  the  other  side." 
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The  tendency  at  the  present  time  is  for  the  company,  wlien  a  new  railroad  is 
to  be  built,  to  become  responsible  for  the  medical  service,  which  is  supplied 
through  a  Medical  Department.  The  advantage  of  such  a  service  is  that, 
while  the  employees  still  continue  to  pay  for  the  ser\dce  supplied  in  the  form 
of  monthly  deductions,  the  revenue  going  dii'ectly  to  the  company  owning  the 
railroad,  the  Medical  Department  has  a  freer  hand  and  is  therefore  better  able 
to  supply  an  adequate  service.  This  plan,  it  is  true,  may  entail  a  slight  finan- 
cial loss  upon  the  railroad  company.  Another  advantage  is  to  be  found  in  the 
fact  that  the  Medical  Department,  being  a  continuous  ser^dce,  independent 
of  one  contractor,  can  spread  the  revenue  over  the  whole  work  and  thus  be 
able  to  retain,  from  year  to  year,  the  same  group  of  field  medical  officers,  w^ho, 
by  virtue  of  their  continuous  employment  in  this  class  of  work,  tend  to  become 
more  efficient. 

Recent  legislation  in  Canada  has  made  it  compulsory  to  supply  medical 
.service  under  the  supervision  of  a  Government  Inspector.  No  matter  what 
methods  obtain,  there  are  many  difficulties  in  providing  a  surgical  service  in 
the  field.  The  work  may  be  compared  with  that  of  an  army  under  canvas. 
The  most  important  difficulty  is,  that  the  management  of  the  railroad  is  not 
prepared  to  provide  the  same  proportion  of  money,  in  relation  to  the  number 
of  men  employed,  that  an  army  medical  ser\ace  costs,  although  the  demands 
on  the  railroad  medical  ser\dce  are  greater  than  the  needs  of  an  army  in  the 
field  in  time  of  peace.  A  few  comparisons  may  not  be  without  interest: — In 
the  army  all  soldiers  are  subject  to  a  rigid  medical  examination  before  taking 
the  field,  they  are  all  vaccinated,  there  is  careful  super\dsion  over  the  develop- 
ment of  venereal  disease,  they  are  subject  to  chscipline,  and,  by  this  training, 
are  taught  promptly  to  submit  to  physical  examination.  They  are  all  of  the 
same  nationality,  or  at  least  speak  the  same  language.  A  considerable  por- 
tion of  the  army  is  engaged  in  fatigue  work,  including  camp  hygiene,  especially 
the  care  of  the  water  supply  and  latrines.  The  food  supply  is  controlled  by 
the  authorities,  and  only  such  food  as  is  considered  beneficial  to  the  soldiers 
is  permitted  to  be  serv^ed.  In  the  army  the  sole  object  is  to  have  the  men  effi- 
cient, healthy,  and  capable  of  performing  work  when  called  upon,  rather  than 
to  do  so  many  hoims  of  work.  Should  infectious  diseases  break  out,  the  camp 
is  immediately  cU\'ided  without  regard  to  cost  or  previous  arrangements  made. 
In  a  railroad  camp  practically  the  opposite  to  this  obtains  in  every  particular. 
The  raih'oad  and  its  construction  contractor  are  only  interested  in  the  number 
of  men  it  can  employ  for  a  certain  number  of  hom-s  a  day.  When  labor  is  scarce, 
inducements  are  offered  in  many  ways  to  attract  workmen,  and  the  railroad 
which  can  offer  what  the  workman  considers  good  food,  and  freedom  from  inter- 
ference with  what  may  be  considered  the  right  of  the  individual  workman  to 
live  as  he  considers  best,  gets  the  largest  number  of  men.  The  lack  of  physical 
examination  permits  a  number  of  physically  unfit  men  to  enter  the  service,  only 
too  soon  to  become  a  charge  on  the  Mechcal  Department  or  the  medical  con- 
tractor. No  adequate  provision  is  made  for  a  proper  water  supply,  and,  where 
this  happens  to  be  good,  no  proper  provision  is  made  to  keep  it  free  from  con- 
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tamination.  The  matter  of  camp  hygiene  is  left  largely  to  the  care  of  the  camp 
cook  and  the  attendant  at  the  horse  tent.  It  is  difficult  to  enforce  the  use  of 
the  latrines.  The  care  of  the  bedding  is  largely  left  to  the  individual  workman. 
The  large  number  of  different  nationalities  to  be  found  in  the  ordinary  railroad 
camp  makes  collective  effort  almost  impossible.  The  desirability  of  having  the 
conditions  the  same  as  those  of  an  army  camp  is  recognized  in  the  abstract, 
but  it  is  not  feasible  to  secure  these  same  conditions  in  the  real  work  of  railroad 
construction. 

Pu))lic  opinion  or  legislation  is  likely  in  time  to  bring  about  an  important 
change.  Much  improvement  has  taken  place  in  the  past  few  years,  and  more 
attention  is  being  given  to  the  subject.  An  outbreak  of  infectious  disease  in- 
terferes with  regular  work  and  creates  an  unusual  expense  which  is  apparent 


Fig.  405. — Railroad  Construction  Medical  Chest,  Containing  Medical  and  Surgical  Supplies. 
Note:   The  rule  leaning  against  the  side  of  the  chest  lias  a  length  of  IS  inches. 


to  all  concerned,  but  there  are  many  minor  conditions  which  militate  against 
efficient  service,  and  which  do  not  receive  adequate  recognition.  For  example, 
a  thorough  physical  examination  before  engagement  would  exclude  from  the 
construction  camp  many  who  were  physically  unfit. 

On  one  large  railroad  which  is  being  constructed  at  the  present  time,  the 
following  method  obtains: — The  line  of  construction  is  divided  into  medical 
districts  of  from  ten  to  forty  miles  in  length,  varying  according  to  the  character 
of  the  work  and  the  numl)er  of  men  employed.  A  camp  medical  officer  has 
charge  of  each  district,  with  headquarters  at  a  convenient  point  in  the  centre 
of  the  district.  It  is  his  duty  to  visit  each  camp  at  least  once  a  week,  but  it 
is  customary  to  visit  the  central  camps  twice  a  week.  If  he  is  adjacent  to  a 
general  hospital,  this  is  used  as  a  base  hospital  and  all  important  cases  are 
forwarded  there  for  treatment.     Patients  may  be  transported  by  wagon  for  a 
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distance  of  as  much  as  sixty  miles  without  great  discomfort.  Rivers  and  lakes 
are  taken  advantage  of  for  transportation  by  water.  If,  owing  to  the  nature 
of  the  country,  it  is  not  practicable  to  use  these  means  of  transportation,  field 
hospitals  are  established.  They  consist  of  tents  in  the  summer  time,  and  of 
rude  wooden  or  log  buildings  during  the  winter  season.  The  hospital  accom- 
modates from  ten  to  thirty  patients.  The  ser\dce  of  the  hospital  is  supplied 
by  orderlies,  and  in  large  camps  engaged  in  rock  excavation,  where  the  same 
hospital  may  remain  for  a  year  or  more  and  is  accessible  by  existing  railroads, 
trained  female  nurses  are  employed. 

In  small  field  hospitals  it  is  more  economical  to  have  the  diet  supplied  by 


Fig.  406. — Railroad  Construction  Medical  Chest,  Contents  Displa.ved. 


a  neighboring  construction  camp;  in  the  larger  hospitals,  a  complete  kitchen 
service  is  maintained  within  the  hospital. 

For  infectious  diseases  each  medical  district  is  supplied  with  special  tents, 
and  other  things  that  may  be  necessary  for  seeming  complete  isolation  may 
be  quickly  arranged  for. 

When  the  laying  of  steel  rails  is  done  by  a  large  gang  using  rail-laying 
machines,  a  medical  officer  accompanies  the  work,  as  the  employees  in  such  a 
work  live  in  boarding  cars  which  are  moved  forward  every  four  or  five  da^'s. 
A  hospital  car  is  supplied.     This  car  is  fitted  up  with  six  cots;  it  contains  a 
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medical  chest  and  is  supplied  with  facilities  for  boiling  water.  Minor  mjuries 
are  cared  for  at  the  front.  In  the  event  of  a  serious  injury  or  illness,  this  car 
is  attached  to  the  first  returning  supply  train  and  the  patient  is  forwarded  in 
it  to  the  base  hospital. 

In  the  large  field  hospitals  of  the  more  permanent  character,  pro^'ision  is 
made  for  the  performance  of  major  operations.  If  a  second  medical  officer 
is  not  attached  to  the  hospital,  the  medical  officers  of  the  neighl^oring  districts 
are  called  upon  to  assist. 

As  regards  the  needed  surgical  outfit,  it  has  been  found  more  satisfactory 
to  have  each  medical  oflficer  supply  his  own  instruments;  the  surgical  dressings 
and  drugs  are  supplied  by  the  department. 

A  Division  Sm^geon  super\'ises  a  series  of  medical  districts.  It  is  his  duty 
to  see  that  all  eases  forwarded  to  base  hospitals  are  properly  cared  for;  to  \dsit 
the  medical  districts  from  time  to  time;  to  pro^'ide  for  immediate  supply  in 
the  event  of  the  withdrawal,  for  any  reason,  of  a  field  medical  officer;  to  see 
that  the  medical  supplies  are  forwarded,  to  inspect  the  same  before  shipment, 
and  to  provide  for  any  contingency  which  may  arise. 

The  Medical  Chest. — The  medical  chest  (Figs.  405  and  406)  consists  of  a 
strong  trunk  divided  into  compartments  which  are  so  arranged  as  to  protect 
against  breakage  during  transport.  It  contains  a  full  assortment  of  drugs, 
supplies,  and  dressings.*     Slight  variations  in  the  list  of  contents  are  made  to 

*  Medical  Chest  and  List  of  Contents. 

Drugs. 

1.  \   gal.    syrup  white  pine,  with  eucal.  and  honey. 

2.  h      "      elix.  antiseptic  digestive  co. 
hospital  liniment. 
Columbian  spirits  (alcohol), 
chloroform  (Smith's). 
acid,  carbolic,  liq. 
tr.  iodine  (B.  P.). 
toothache  drops. 

ung.  zinc,  oxidi  with  ac.  carb.  (1  per  cent), 
ung.  sulphur, 
petrolatum. 

ung.  galUe  with  opium, 
ung.  hydrarg.  fort. 

.  calomel  1  grain,  soda  1  grain. 
lead  1  grain,  opium  h  grain, 
.salol  and  acid,  boracic,  aa  gr.  5. 
phenacetin  5  gr.,  caffeine  1  grain. 
Dover  powders,  5  gr. 
bronchial    (Red  Cross), 
throat  mentholated, 
mercury  bichlor.  (Wilson), 
soda  salicylate,  5  gr. 
quinine  sulph.,  2  gr. 
migraine  (Red  Cross). 
comp.  digestive  aromatic, 
cocaine  mur.  \  gr..  for  hypod.  use. 
morph.  sulph.  ^  gr.,  for  hypod.  use. 
strych.  sulph.  ^\  gr.,  for  hypod.  use. 
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meet  the  individual  tastes  of  the  field  medical  officers.  Renewals  of  contents 
are  ordered  by  numbers. 

Legislation. — The  Interstate  Commerce  Commission  has  introduced  a 
number  of  regulations  covering  safety  appliances  for  the  protection  of  passen- 
gers and  employees.  Some  States  have  adopted  measures  obliging  railroads  to 
provide  ''First- Aid  Packages"  on  passenger  and  freight  trains. 

Canada,  through  the  operation  of  the  ''Public  Works  Health  Act"  of  1899, 
provides,  among  other  things,  that,  in  the  construction  of  railroads,  provision 
must  be  made  for  the  care  of  the  sick  and  injured.  Government  Inspectors 
are  appointed  whose  duty  it  is  to  see  that  the  provisions  of  the  Act  are  lived 
up  to. 

Physical  Examination  of  Employees. — It  has  been  claimed  that  the  greatest 
advantage  which  a  railroad  company  enjoys  through  the  operation  of  a  relief 
department,  is  that  obtained  from  the  examination  of  applicants  for  employ- 
ment. Originally  started  to  protect  the  members  of  the  relief  department 
the  measure  has  gradually  been  adopted  by  railroad  companies  which  do  not 
operate  such  a  department. 


29. 

1 

lb. 

pil.  cath.  CO.,  imp.  sugar-coated. 

30. 

1 

a 

pil.  Blaud  5  gr.,  pink. 

31. 

n 

a 

sodium  bicarbonate. 

32. 

n 

" 

acid  boric,  pulv. 

33. 

6 

(I 

magnes.  sulphate,  pulv. 

Dressings,  etc. 

34. 

1 

jar 

5  yds.  iodoform  gauze  (10  per  cent). 

35. 

2 

lbs. 

absorbent  cotton. 

36. 

1 

pk. 

lint. 

37. 

1 

" 

5  yds.  adhesive  plaster  (12  in.). 

38. 

1 

11 

5  yds.  carton  plain  gauze. 

39. 

1 

doz. 

3  in.  gauze  bandage. 

40. 

i 

II 

coaptation  blind  splints. 

41. 

1 

tourniquet  (rubber). 

42. 

2 

Lee's  tank  packages  catgut — liq. 

43. 

1 

card  surgeon's  silk,  ass'd. 

44. 

2  bots. 

drainage  tubing,  ass'd. 

Containers,  Extra  Jars,  Bottles,  eic. 

45. 

1 

pk. 

nested  chip  boxes. 

46. 

1 

H.  R.  iodoform  duster. 

47. 

1 

doz. 

6  oz.  bottles  with  corks. 

48. 

100 

folding  boxes,  ass'd. 

49. 

1 

bag 

ass'd  corks. 

50. 

4 

glass-stoppered  Winchester  bottles. 

51. 

4 

screw-stopped  jars  (5J  x  3  in.). 

52. 

11 

screw-stopped  bottles  (7^  x  2f  in.). 

53. 

3 

5  lb.  tins  (5J  x  7^  in.). 

54. 

2 

2  lb.  tins  (4i  x  5h  in.). 

55. 

2 

4  oz.  glass-stop,  bottles,  N.  M. 

56. 

2 

6oz.     "         "           "        N.  M. 

57. 

2 

2  oz.      "         "           "       W.  M. 

58. 

1 

6  in.  spatula. 

59. 

1,000 

blank  labels,  gummed. 

60. 

1 

2  oz.  graduate. 
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Only  by  means  of  a  systematic  examination  of  employees  is  it  possible  to 
exclude  persons  physically  unfit  for  entering  a  railroad  service.  For  employees 
whose  duties  are  in  train  service,  the  examination  should  include  that  of  the 
special  senses.  The  advantage  to  the  Company  comes  from  having  a  good  type 
of  healthy  employee,  free  from  physical  defects;  the  possibilities  of  accidents 
being  thus  lessened.  In  the  event  of  an  employee  subsequently  making  claim 
for  injury,  a  record  of  the  physical  examination  will  show  whether  there  was 
any  previous  evidence  of  disability  (such,  for  example,  as  a  previously  existing 
hernia) .  Great  as  the  advantage  of  such  an  examination  is  to  the  railroad,  there 
is,  in  addition,  the  protection  afforded  to  the  prospective  employee  against  ac- 
cident to  himself  or  others  tlu'ough  an  epileptic  attack  or  through  some  other 
constitutional  defect,  both  of  which  conditions  can  be  determined  only  by  a 
rigid  physical  examination.  An  interesting  fact  relating  to  the  question  which 
we  are  here  discussing,  was  ascertained  in  Great  Britain  as  the  result  of  the 
operation  of  the  '' Workingmen's  Compensation  Act,"  which  was  largely  brought 
into  force  by  the  demands  of  the  workingman.  Under  the  operation  of  this 
"Act,"  it  was  found  that  claims  for  injury  were  so  common  that  the  employers 
were  forced  to  introduce  physical  examination,  with  the  result  that  a  verj 
large  number  of  faithful  employees  of  long  standing  were  unable  to  pass  and  were 
thus  thrown  out  of  employment,  creating  much  hardship.  An  age  limit  of 
not  over  thu'ty-five  to  forty-five  years,  for  applicants  for  employment,  together 
with  a  retirmg  limit  at  the  age  of  from  sixty  to  seventy  years,  is  in  common 
use  on  the  larger  railroad  systems. 

The  examination  of  employees  may  be  made  by  local  sm-geons ;  the  examina- 
tion of  the  special  senses  should  be  made  by  specially  appointed  medical  men. 
Many  railroads  provide  that  the  latter  examination  shall  be  made  by  officials 
of  the  Transportation  and  Motive  Power  Departments,  the  usual  tests  being 
employed.  Should  a  candidate  fail  or  pass  a  doubtful  examination,  he  is  re- 
ferred to  a  specially  designated  medical  man  for  final  decision.  Some  companies 
employ  a  corps  of  medical  men  whose  primary  duty  is  to  perform  the  examina- 
tion. The  latter  includes  not  only  a  rigid  physical  examination,  but  also  a 
testing  of  the  vision,  color  sense,  and  hearing.  Other  duties  have  been  added, 
such  as  conducting  "Fu-st-Aid"  classes,  and  the  sanitary  supervision  of  rolling 
stock  and  station  property.  These  men  are  given  the  title  of  "Medical  Exam- 
iners" and  are  not  expected  to  treat  the  employees  except  in  case  of  an  emer- 
gency. 

Medico-Legal  Questions. — In  recent  years  there  has  been  a  marked  increase 
in  the  number  of  litigious  claims  for  compensation  for  injury  the  result  of  ac- 
cident. The  machinery  of  the  law  courts  is  precarious  and  expensive,  both 
for  the  employer  and  for  the  injured  employee,  and  often  unjust  claims  are  unduly 
compensated  while  deserving  cases  receive  either  inadequate  compensation  or 
no  compensation  whatever.  Such  litigations  are  responsible  for  the  variety 
of  so-called  expert  medical  evidence  which  casts  such  discredit  on  our  pro- 
fession. The  problems  involved  are  numerous  and  intricate,  and  only  one 
country,  Germany,  has  attempted  to  deal  comprehensively  with  their  manifold 
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difficulties.  In  that  country,  workmen  whose  annual  wages  do  not  exceed 
2,000  marks  ($500),  are,  with  some  few  exceptions,  insured  against  the  haz- 
ards of  their  various  occupations.  In  case  of  accident  the  injured  workman 
receives  free  surgical  attendance  and  an  indemnity  graded  in  accordance  with 
the  disability.  In  case  of  death  his  widow  receives  the  burial  expenses  and  an 
indemnity  for  herself  and  children  until  the  latter  attain  the  age  of  fifteen 
years. 

One  of  the  wisest  clauses  of  this  German  law,  which  was  passed  in  1884, 
provides  that  the  indemnity  allowance  may  be  diminished  or  increased  accord- 
ing to  any  important  change  which  may  take  place  in  the  indemnified  person's 
condition.  The  pictm'e,  so  often  presented  in  our  country,  of  a  bedridden 
victim  of  a  traumatic  neurosis  making  a  rapid  recovery  and  continuing  in  full 
enjoyment  of  the  extravagant  indemnity  granted  by  an  indulgent  and  sympa- 
thetic jury,  cannot  exist  under  a  system  where  such  a  rational  and  compre- 
hensive act  is  in  force. 

The  exact  amount  of  indemnity  in  a  given  case  is  based  upon  a  medical 
certificate  from  a  regularly  appointed  official,  and  is  graded  in  accordance  witli 
the  scale  fixed  by  law.  Provision  is  made  for  appeal  from  a  particular  decision 
through  one  or  more  tribunals,  where  prompt  decisions  are  returned  at  a  mini- 
mum of  cost  to  the  parties  involved  in  the  claim. 

The  various  workmen's  compensation  acts  already  introduced,  or  under 
consideration,  may  do  much  to  mitigate  the  present  difficulties  on  this  continent. 

The  writer  has  recently  been  associated  with  a  case  where  the  parties  con- 
cerned agreed  to  submit  a  claim  to  a  board  of  tliree,  one  to  be  chosen  from 
the  senior  sm-geons  of  each  of  three  large  general  hospitals.  Such  a  board  is 
better  able  to  deal  with  the  consideration  of  a  sm'gical  condition  than  is  any 
committee  or  body  of  men  selected  in  accordance  with  the  method  which  ob- 
tains in  our  law  courts. 

Statistics. — The  following  brief  summary,  taken  from  the  report  of  the 
Interstate  Commerce  Commission  for  the  year  ending  June  30th,  1907,  gives 
some  idea  of  the  numbers  of  fatal  and  other  accidents  to  passengers,  employees, 
and  others,  which  result  from  operating  our  railroads: — 

Miles  of  road 242,000 

Passengers  carried 738,804,667 

Passengers  carried  one  mile 23,800,149,436 

Employees  at  the  end  of  the  year 1,672,074 

•      Total  persons  killed 11,839 

Total  persons  injured 111,016 

Employees  killed 4,534 

Passengers  killed  610 

Persons  other  than  employees  and  passengers  killed 6,695 

Of  the  persons  injured  87,644  were  employees,  13,041  passengers,  and  10,331 
other  than  employees  and  passengers.  This  represents  an  increase,  in  the  nun-- 
ber  killed,  of  11.50  per  cent,  and  an  increase,  in  the  number  injured,  of  13.62 
per  cent  over  the  casualties  experienced  in  the  previous  year. 
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A  number  of  railroads,  through  the  operation  of  their  respective  rehef  or- 
ganizations, are  able  to  establish  the  exact  percentage  of  injuries  to  total  mem- 
bership.    The  facts  are  as  follows: — 

The  records  of  the  Insurance  and  Provident  Society  of  the  Grand  Trunk 
Railway  for  1908  show: — 

Number  of  accidents  to  total  number  of  members 8.24  per  cent 

Number  of  fatal  injuries  to  total  number  of  members 0.29  per  cent 

Railroad  Surgical  Associations. — Many  railroads  have  organized  associa- 
tions among  the  members  of  their  surgical  staff.  Annual  meetings  are  held 
at  some  convenient  point.  The  meetings  usually  occupy  two  days  and  afford 
opportunity  for  the  discussion  of  subjects  of  scientific  interest  bearing  on  sur- 
geiy.  Some  part  of  the  meeting  is  devoted  to  subjects  pertaining  to  the  relations 
of  the  staff,  collectively  and  individually,  to  the  Management  of  the  Company. 
Such  disputed  subjects  as  the  responsibilities  of  the  Company  for  the  care 
of  injured  trespassers  and  passengers  injured  by  their  own  recklessness  are  con- 
sidered. Much  benefit  is  obtained  from  these  associations,  and  in  time  they 
may  assist  in  evolving  a  standard  system  applicable  to  all  railroads  and  possess- 
ing sufficient  elasticity  to  accommodate  itself  to  the  ever-changing  necessities 
of  surgery. 
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APPENDIX. 


THE  RELATION  OF  BLOOD-PEESSURE 
TO  SURGERY. 

By  J.  E.  SWEET,  M.D.,  Philadelphia,  Pa. 


General  Considerations. — ^The  division  of  medicine  into  special  branches 
is  only  an  outgrowth  of  the  demands  of  the  practice  of  the  profession.  Even 
in  practice  an  extreme  subdivision  does  not  necessarily  make  for  the  highest 
ideal ;  the  best  specialist  is  he  who  is  the  best  physician.  Now  when  we  approach 
the  consideration  of  any  of  the  fundamental  principles  of  medicine,  we  must 
bear  in  mind  that  the  consideration  of  a  principle  cannot  be  undertaken  from 
any  special,  limited,  point  of  view,  but  must  be  looked  upon,  first,  in  all  its 
breadth,  as  a  principle;  the  specialist  may  then,  perhaps,  see  certain  phases  of 
the  subject  which  to  him  may  be  of  greater  interest  than  are  others.  But  he 
must  never  forget  that  the  phenomena  of  the  branch  depend  upon  the  root, 
else  he  will  fall  into  the  fatal  errors  of  the  unbalanced  judgment. 

The  relation  of  the  blood-pressure  to  surgery  is  therefore,  primarily,  pre- 
cisely the  same  relation  as  that  which  blood-pressure  bears  to  physiology; 
secondarily,  it  is  the  same  relation  as  that  which  exists  toward  pathology;  the 
surgical  relation  is  broader  than  either,  because  it  must  embrace  both.  Not 
only  is  the  problem,  therefore,  a  broad  one,  but  its  complexity  must  always 
be  borne  in  mind ;  hardly  a  single  factor  can  be  considered  alone,  for  each  change 
of  every  factor  reacts  throughout  the  whole  combination  of  factors. 

Three  elements  are  united  in  the  expression  "blood-pressure":  (1)  The 
pressure  due  to  the  specific  gravity  of  the  fluid  itself, — hydrostatic  pressure; 
(2)  the  pressure  caused  by  force  exerted  upon  this  fluid  by  the  vessel  walls 
and  other  external  factors,  the  fluid  being  contained  in  a  closed  system  of  elastic 
tubes, — hydraulic  pressure;  (3)  The  pressure  due  to  movements  of  the  fluid 
itself, — ^hydrodynamic  pressure.  Of  these  three  elements,  the  third — hydro- 
dynamic  pressure — hardly  enters  mto  a  consideration  of  what  is  ordinarily 
included  under  the  term  blood-pressure.  It  is  of  importance  in  the  study  of 
certain  manifestations  of  the  transmission  of  pressure,  such  as  the  study  of  the 
pulse  wave.  A  discussion  of  the  hydrod}Tiamic  pressure  would  therefore  be 
more  or  less  out  of  place  within  the  limits  of  the  present  discussion. 

Hydrostatic  Pressure  of  the  Blood. — A  consideration  of  the  hydrostatic 
pressure  of  the  blood  leads  us  at  once  to  a  realization  of  the  complexity  of  the 
factors  which  govern  the  pressiu-e  of  the  fluid  within  the  blood- vascular  system. 
It  is  evident  that  the  pressm-e  of  every  layer  of  blood  must  be  increased  by 
the  weight  of  that  amount  of  blood  which  lies  in  vertical  direction  upon  it,  i.e., 
only  the  purely  physical  conditions  should  be  considered,  and  all  the  other 

1063 


1064  AMERICAN  PRACTICE  OF  SURGERY. 

factors  should  be  left  entirely  out  of  account.  Thus  the  pressure  of  the  blood 
in  the  arteries  of  the  adult  foot  must  be  increased  by  the  weight  of  a  column 
of  165  cm,  of  blood  (equal  to  13  cm.  of  mercury),  entirely  apart  from  all  other 
factors.  The  hydrostatic  factor  also  enters  into  the  distribution  of  the  blood 
in  the  head  and  upper  extremities,  in  fact,  in  all  parts  of  the  body,  depending 
upon  their  position. 

The  blood,  because  of  its  weight,  will  naturally  obey  the  laws  of  physics 
and  seek  the  lowest  level ;  nevertheless,  changes  of  postiu-e  in  the  normal  animal 
have  but  slight  effect,  because  of  the  perfection  of  the  compensating  mechanism. 
The  amount  of  blood  flowing  to  a  given  part  of  the  body  can  be  varied  by  changes 
in  the  calibre  of  the  arteries  of  that  part,  or  by  changes  in  the  calibre  of  the 
arteries  of  other  parts;  furthermore,  the  total  pressure  of  the  blood  can 
be  changed  by  alterations  in  the  frequency  of  the  heart  beat,  or  by  changes 
in  the  strength  of  the  individual  systole.  It  is  therefore  impossible  to  con- 
sider the  hydrostatic  pressure  in  the  normal  animal  apart  from  the  hydraulic 
pressure;  for  the  factor  of  hydrostatic  pressure  is  a  purely  physical  factor, 
and  the  phenomena  of  the  vasomotor  nerves  change  the  purely  physical  con- 
ditions in  a  never-ending  play. 

As  soon  as  we  turn  to  a  consideration  of  the  abnormal,  we  find  that  the 
hydrostatic  pressure  alone  may  produce  considerable  and  even  fatal  changes 
in  the  distribution  of  the  blood  throughout  the  body.  These  pathological  con- 
ditions are  such  as  influence  the  capacity  of  the  blood-vessels,  by  affecting  either 
the  elasticity  or  the  tone  of  the  vessel  walls,  or  even  by  removing  the  supporting 
action  of  the  muscles  of  the  body  upon  the  vessels  lying  beneath  them,  as  in 
the  relaxation  of  deep  anaesthesia.  One  of  the  most  instructive  examples  of 
the  effect  of  hydrostatic  pressure  acting  alone  is  the  experiment  of  Hill  and 
Barnard  (1*).  If  a  tame  rabbit  be  held  in  the  vertical,  head-up  position,  the 
blood  will  flow  into  the  lower  areas,  especially  the  splanchnic  area,  and  in  a 
comparatively  short  time  so  much  of  the  blood  of  the  body  may  accumulate 
in  the  latter  area  as  to  cause  the  death  of  the  animal.  The  rabbit  has  bled  to 
death  into  the  vessels  of  its  own  splanchnic  area;  yet  we  can  hardly  say  that 
it  died  of  ''shock,"  for  if  the  experiment  be  tried  with  a  wild  rabbit,  whose 
abdominal  muscles  are  strongly  developed,  or  if  the  belly  wall  of  the  tame  rabbit 
be  supported  by  a  bandage,  the  animal  does  not  die.  In  this  experiment  it 
is  therefore  not  a  question  of  vasomotor  innervation,  nor  of  the  peripheral 
blood-vessels,  but  simply  a  question  of  the  hydrostatic  pressure  of  the  blood; 
a  factor  which  is  always  present,  but  in  this  case  is  made  into  an  active, 
positive  factor  by  the  failure  of  the  muscles  of  the  belly  wall  to  give  a  normal 
support  to  the  vessels  of  the  splanchnic  area. 

An  entirely  comparable  condition  may  exist  in  patients  whose  general 
muscular  system  is  relaxed  by  long  illness  in  bed,  or  by  fainting,  or  by  deep 
ana^thesia ;  or  when  the  pressure  exerted  upon  the  blood-vessels  of  the  splanch- 
nic area  by  a  distended  urinary  bladder,  or  a  large  cyst,  is  suddenly  relieved. 

*  These  numbers  refer  to  the  corresponding  numbers  in  the  list  of  bibliographical  references 
at  the  end  of  the  article. 
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The  clinical  usefulness,  in  such  conditions  of  muscle  relaxation,  of  a  suitable 
posture,  or  of  mechanical  aids  such  as  the  pneumatic  suit,  or  compression  of 
the  limbs  by  a  roller  bandage,  becomes  self-evident.  In  analogy  with  the  ex- 
periment cited  above,  it  would  be  advantageous,  especially  in  cases  in  which 
surgical  shock  is  known  frequently  to  occur,  to  support  the  abdominal  wall  by 
a  strong  bandage  before  beginning  the  anaesthesia ;  particularly  when  one 
operates  in  a  position  in  which  the  head  and  shoulders  of  the  patient  are  raised 
above  the  level  of  the  abdomen. 

Hydraulic  Pressure  of  the  Blood. — The  hydraulic  pressure  of  the  blood 
is  the  resultant  of  a  primary  force,  produced  by  the  contraction  of  the  heart, 
acting  against  a  resistance  produced  by  the  friction  of  a  viscid  fluid,  chiefly 
in  the  small  vessels  of  the  periphery.  What  we  commonly  call  ''blood-pressure" 
is  therefore  the  tension  of  the  vessel  wall,  produced  by  the  systole  of  the  ventricle, 
and  transmitted  by  an  incompressible  fluid.  This  tension  of  the  vessel  wall 
will  depend  upon  the  elasticity  of  the  wall  and  the  force  which  stretches  it. 
The  elasticity  depends  upon: 

(1)  the  inherent  elasticity,  due  to  the  presence  of  elastic  membranes  and 
fibres,  and 

(2)  the  'Hone"  of  the  involuntary  muscle  cells,  which  cells  persist  in  the 
smaller  arteries  after  the  elastica  has  disappeared,  and  form  the  most  impor- 
tant structural  element  in  the  vessel  wall.  This  tone  depends  not  alone  upon 
nerve  impulses,  but  upon 

(3)  the  presence,  in  the  circulating  blood,  of  the  products  of  the  internal 
secretion  of  certain  glands. 

The  force  acting  to  stretch  the  vessel  wall  will  depend  upon 

(4)  the  amount  of  blood  in  the  vessel,  which  is  in  turn  dependent  upon  the 
relation  of  the  inflow  to  the  outflow.     The  inflow  will  depend  upon 

(5)  the  volume  of  blood  forced  out  of  the  heart  at  each  systole,  and 

(6)  the  rate  of  the  heart  beat.  The  outflow  will  depend  upon  the  resistance, 
especially 

(7)  the  resistance  in  the  arterioles,  and 

(8)  the  consistency  of  the  blood.  Under  abnormal  conditions  we  must 
also,  as  was  just  pointed  out,  consider  the  influence  of 

(9)  the  hydrostatic  pressure.  In  the  background  there  is  always  the  con- 
trolling activity  of 

(10)  the  vasomotor  centres. 

The  blood-pressure  may  be  considered  fairly  constant  in  the  normal  animal ; 
but  it  is  a  constant  resulting  from  the  combination  of  ten  variables,  if  such  a 
combination  can  ever  be  said  to  result  in  a  constant.  Further,  the  activity 
of  one  factor  in  one  part  of  the  body  may  be  balanced  by  the  acti\dty  of  the  same 
factor  working  in  an  opposite  direction  in  another  part  of  the  body.  It  is  my 
purpose  to  take  up  the  components  of  blood-pressure  in  the  order  in  which  they 
have  just  been  mentioned,  with  the  exception  of  the  seventh, — the  resistance 
in  the  arterioles, — a  discussion  of  which  is  basic  to  the  consideration  of  several 
of  the  others. 
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The  Resistance  in  the  Arterioles. — The  whole  question  of  blood-pressure  may 
practically  be  referred  to  the  arterial  system,  the  pressure  in  the  capillaries  and 
veins  being  thus  left  out  of  account.  The  resistance  encountered  by  the  blood 
after  it  has  passed  the  capillaries  is  negligible,  because  the  current  is  constantly 
passing  from  small  to  larger  vessels.  If  we  start  from  the  heart  and  follow 
the  blood  to  the  capillaries  in  a  search  for  the  point  of  greatest  resistance  to 
the  blood  stream,  we  find  that  the  resistance  does  not  materially  increase  until 
we  have  reached  the  arterioles.  While  physiologists  for  a  long  time  seemed 
to  find  the  greatest  resistance  in  the  capillaries,  they  are  now  generally  agreed 
that  the  greatest  resistance  is  in  the  last  branchings  of  the  arteries,  or  arterioles; 
there  are  very  many  more  capillaries  than  arterioles,  and  the  combined  sectional 
area  is  much  larger;  therefore  the  rate  of  flow  in  the  capillaries  must  be  slower, 
and  the  resistance  much  less.  In  fact,  the  rate  of  flow  in  the  capillaries  is  so 
slow  that  the  resistance  at  this  point  becomes  of  slight  practical  impor- 
tance (2).  The  endothelial  cells  which  compose  the  walls  of  the  capillaries  have 
been  shown  to  possess  contractility,  yet  the  capillaries  are  not  otherwise  supplied 
with  a  mechanism  of  sufficient  power  to  influence  the  pressure  or  movement 
of  the  blood. 

The  mechanical  construction,  particularly  of  the  smaller  arteries,  is  described 
as  follows  (3):  "Followed  toward  the  capillaries,  the  coats  of  the  artery  grad- 
ually diminish  in  thickness,  the  endothelium  resting  directly  upon  the  internal 
elastic  membrane  so  long  as  the  latter  persists,  and  afterward  upon  the  rapidly 
attenuating  media.  The  elastica  becomes  progressively  reduced  until  it  en- 
tirely disappears  from  the  middle  coat,  which  then  becomes  a  purely  muscular 
tunic,  and,  before  the  capillary  is  reached,  is  reduced  to  a  single  layer  of  muscle 
cells.  In  the  precapillary  arterioles  the  muscle  no  longer  forms  a  continuous 
layer,  but  is  represented  by  groups  of  fibre  cells  that  partially  wrap  around  the 
vessel,  and  at  last  are  replaced  by  isolated  elements.  After  the  disappearance 
of  the  muscle  cells,  the  blood-vessel  has  become  a  true  capillary."  This,  then, 
is  the  mechanism  which  supplies  the  resistance  to  the  force  generated  by  the 
heart,  resulting  in  the  tension  of  the  vessel  wall  called  "blood-pressure," — a 
mechanism  which  must  be  borne  in  mind  throughout  the  discussion  of  all  the 
most  important  elements  of  the  composite  picture. 

Inherent  Elasticity. — The  inherent  elasticity  of  the  arteries,  while  differing  in 
tlifferent  individuals,  is  a  factor  which  is  constant  in  a  given  individual  during 
the  space  of  time  in  which  it  would  be  of  interest  to  the  sm-geon.  It  is 
further  hardly  separable,  in  the  normal  individual,  from  the  elasticity  due  to 
the  "tone"  of  the  muscle  cells.  The  function  of  an  elastic  vessel  wall  consists 
in  affording  the  vascular  system  a  mechanism  by  which  the  intermittent  force 
imparted  to  the  blood  by  the  heart  can  be  made  practically  continuous,  and 
gradually  transmitted  throughout  the  entire  system.  To  the  elastic  coats  of  the 
artery  is  due  its  great  resistance  to  rupturing  strain ;  under  normal  conditions  the 
artery  is  able  to  withstand  a  jiressm-e  at  least  fifteen,  and  even  as  high  as  fifty, 
times  in  excess  of  the  normal  blood  pressure.  In  pathological  conditions,  such 
as  arteriosclerosis,  the  loss  of  elasticity  can  be  of  importance  in  two  ways' 
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elasticity  being  lost,  any  slight  increase  of  pressure  due  to  changes  in  local 
conditions  in  some  area  of  the  body  causes  a  disproportionate  increase  of  general 
pressure,  which  increase  may  cause  the  rupture  of  the  inelastic  and  often  fri- 
able vessel  wall.  To  the  presence  of  the  elastic  membranes  and  fibres  is  due 
the  safety  of  one  of  the  most  common  surgical  procedures — the  ligation  of  ves- 
sels; the  ligature  neither  cuts  through  the  elastic  membrane,  nor  does  it  slip  off. 

Tone  of  the  Muscle  Cells  of  the  Arteries. — It  is  in  a  way  a  misfortune  that 
the  physiologists  have  found  no  other  term  to  express  what  is  known  as  "tone." 
The  word  savors  too  strongly  of  the  condition  so  well  known  to  the  general  prac- 
titioner, when  the  system  lacks  "tone,"— i.e.,  when  something  is  evidently 
wrong,  but  the  exact  natiu'e  of  the  pathological  condition  is  more  or  less  ob- 
scure. But  far  from  representing  such  an  unfortunate  condition  of  affairs  in 
physiology,  tone  means  a  certain,  definite  condition,  even  though  it  must  be 
added  that  the  condition  is  not  yet  fully  understood  in  all  its  details.  By  tone 
is  meant  a  condition  of  semi-contraction  in  which  the  smooth  muscle-cells  are 
normally  found ;  it  is  even  thought  by  some  that  these  cells  maintain  themselves 
in  this  condition  of  semi-contraction  without  the  constant  expenditure  of  energy, 
as  would  be  the  case  with  the  voluntary  muscle-cells.  This  condition  of  tone 
evidently  serves  two  pm-poses:  first,  to  aid  in  supplying  elasticity  to  the  vessel 
wall;  and,  second,  by  a  simple  relaxation  of  this  state  of  semi-contraction  the 
lumen  of  the  vessel  can  be  enlarged,  there  being  no  separate  muscular  arrange- 
ment for  actively  increasing  the  calibre  of  the  vessel. 

There  appear  to  be  fom*  factors  concerned  in  the  maintenance  of  this  con- 
dition of  semi-contraction  called  tone.  It  seems,  first,  to  be  an  inherent  property 
of  all  smooth  muscle  tissue,  a  property  termed  myotatic  irritability, — the  re- 
sponsivity  to  the  mechanical  stimulus  of  stretching.  In  the  specific  case  of 
the  smooth  muscle  tissue  of  the  blood-vessel  walls,  this  inherent  tone  has  been 
demonstrated  as  follows: — If  the  vasomotor  centres  in  the  brain  and  the  sub- 
sidiary centres  are  excluded  by  cutting  all  the  nerves  leading  to  a  section  of  an 
artery,  the  artery  will  at  first  dilate;  but,  after  a  few  days,  it  will  be  found  again 
in  a  contracted  state, — its  tone  has  reappeared.  This  dilatation  which  im- 
mediately follows  section  of  the  nerves  can  also,  in  some  cases  at  least,  be  still 
further  increased.  Thus,  if  the  blood-vessels  of  the  submaxillary  gland  be 
caused  to  dilate  by  section  of  all  the  vasoconstrictor  nerves  leading  to  the  gland, 
a  still  greater  dilatation  of  these  vessels  can  be  produced  by  stimulation  of 
the  chorda  tympani.  A  further  example  of  the  independent  tone  of  the  arteries 
can  be  seen  in  any  operation  where  the  vessel  is  exposed  to  the  air,  as  in  the  direct 
transfusion  of  blood,  where  the  artery  may  contract  until  the  lumen  becomes 
hardly  patent.  John  Hunter  (4)  i-ecords  such  an  observation  of  the  contraction 
of  the  posterior  tibial  artery  on  being  exposed  to  the  air  for  some  time.  It 
might  seem  that  this  contraction  were  due  to  a  stimulation  of  the  exposed  nerves 
in  the  sheath  of  the  artery  by  the  drying  influence  of  the  air.  The  more  logical 
deduction,  nevertheless,  is  to  interpret  the  contraction  as  due  to  the  independent 
tone  of  the  muscle  cells,  for  Mac  William  (5),  who  has  studied  the  question  very 
completely,  finds  that  the  artery  contracts  after  removal  from  the  liody  and 
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also  several  hours,  or  even  days,  afte'r  death.  This  contraction  also  occurs  on 
cutting  into  the  artery,  which  might  also  be  considered  a  nerve  reaction,  were 
it  not  for  the  fact  that  this  phenomenon  of  the  arterial  wall  is  greatly  lessened 
by  covering  the  vessel  with  olive  oil,  which  would  hardly  prevent  the  irrita- 
tion of  the  nerve  produced  by  the  cut.  Tliis  action  of  oil  in  preventing  the  local 
contraction  of  an  exposed  vessel  supplies  a  more  logical  reason  for  the  use  of 
an  oil  during  a  sm'gical  operation  upon  the  vessels  themselves  than  the  reason 
usually  advanced, — i.e.,  to  prevent  the  coagulation  of  the  blood. 

A  second  factor  in  the  maintenance  of  tone  is  the  tension  produced  by 
the  pressure  of  the  blood  itself.  If  a  suitable  preparation  of  involuntary 
muscle  tissue,  preferably  from  some  of  the  lower  animals,  be  stretched,  it  will 
be  found  on  removing  the  tension  that  the  preparation  not  only  returns  to 
its  original  length,  but  becomes  even  shorter,  to  return  again  after  a  time  to 
its  original  length.  Or,  if  the  volume  of  a  limb  be  passively  increased  by  caus- 
ing an  increase  of  blood-pressiu'e  by  stimulation  of  a  sensory  nerve,  it  will  be 
found,  as  soon  as  the  pressm'e  retiu'ns  to  its  former  level,  after  cessation  of  the 
sensory  stimulation  which  caused  the  increase  of  pressure,  that  the  limb  not 
only  returns  to  its  former  volume,  but  becomes  of  less  volume,  and  then  gradu- 
ally retm-ns  to  its  original  state.  The  importance  to  surgery  of  the  relation  of 
blood-pressure  to  tone  becomes  evident  in  a  condition  of  low^ered  pressure  due 
to  extensive  hemorrhage.  In  addition  to  the  fall  of  pressure  due  to  the  loss  of 
blood,  this  very  fall  causes  a  still  more  pronounced  fall  of  pressure  because  of 
the  loss  of  the  tonic  reaction  to  the  normal  tension.  ^^Tiat  is  therefore  needed 
in  such  a  condition  is  simply  the  addition  of  salt  solution  to  the  fluid  in  the 
blood-vessels,  not  only  to  increase  the  volume  of  fluid  and  facilitate  the  action 
and  nourishment  of  the  heart  itself,  but  also  to  restore  the  tone  which  results 
from  the  stretching  of  the  vessel  wall. 

The  thh'd  factor  in  the  maintenance  of  tone  is  the  activity  of  the  vasomotor 
nerve  centres.  Since  the  time  of  Claude  Bernard  it  has  been  known  that  the 
cutting  of  a  vasomotor  nerve  is  followed  by  a  dilatation  of  the  vessels  supplied 
by  the  cut  nerve.  It  is  therefore  concluded  that  vasoconstrictor  impulses  are 
constantly  being  sent  out  from  the  centres  to  the  musculatiue  of  the  arteries, 
keeping  them  in  the  tonic  semi-contracted  state, — the  nervous  mechanism 
acting,  of  course,  with  the  other  factors  concerned  in  the  maintenance  of  tone. 
These  impulses  are  thought  b}^  some  to  be  reflexes  from  the  sensory  impulses 
which  are  constantly  being  sent  to  the  centres  from  every  portion  of  the  body. 
Stimulation  of  all  sensory  nerves,  with  the  exception  of  the  depressor  nerve, 
normally  causes  vasoconstriction.  In  deep  antrsthesia  this  vasoconstrictor 
reflex  is  not  always  present,  which  has  been  ascribed  to  a  lowering  of  the  sen- 
sitiveness of  the  centres  to  the  sensory  stimuli.  It  is  not  here  the  place,  in  this 
discussion,  to  take  up  the  vasomotor  nerves,  and  I  shall  therefore  merely  men- 
tion their  role  in  the  preservation  of  tone,  and  return  later  to  the  vasomotor 
phenomena. 

The  Secretion  of  Certain  Glands. — ^A  fourth  factor  in  this  peculiar  phe- 
nomenon of  tone  is  the  action,  upon  the  muscle  cell,  of  the  products  of  certain 
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of  the  ductless  glands,  or,  as  they  are  more  broadly  termed,  the  glands  of  internal 
secretion.  The  glands  in  question  are  grouped  together  as  the  "  chromaffine  " 
system,  so  named  from  the  affinity  possessed  by  certain  cells  of  these  organs 
for  the  salts  of  chromic  acid.  The  chief  representative  of  this  group  is  the 
suprarenal  gland,  in  the  medulla  of  which  are  found  these  chromophile  cells. 
Similar  cells  are  also  found  in  other  glands,  such  as  the  hypophysis  cerebri, 
and  in  the  ganglia  of  the  sympathetic  nervous  system.  In  fact,  the  entire 
chromaffine  system  is  intimately  connected  embryologically  with  the  sym- 
pathetic nervous  system.  The  relation  of  the  suprarenals  to  the  tone  of  the 
skeletal  muscles  has  been  known  since  the  time  of  Addison,  one  of  the  chief 
s5miptoms  of  the  disease  which  bears  his  name  being  a  pronounced  asthenia. 
A  low  blood-pressure  is  a  second  characteristic  symptom,  a  condition  referable 
to  the  loss  of  tone,  or  the  asthenia,  of  the  musculature  of  the  arteries. 

The  results  obtained  from  studies  of  Addison's  disease,  in  which  the  adrenals 
are  destroyed  by  tl\,e  pathological  process,  together  with  the  experimental 
results  found  after  the  ablation  of  both  adrenals,  have  led  to  extremely  important 
findings  in  connection  with  the  question  of  blood-pressure.  The  first  of  these 
is  that  the  product  of  the  adrenals  is  necessary  to  the  maintenance  of  blood- 
vessel tone.  It  is  not  yet  definitely  settled  how  the  adrenal  secretion  acts, 
whether  upon  the  muscle  substance  itself,  or  upon  the  end-plates  of  the  nerves 
wdthin  the  cell  wall, — a  question,  however,  which  makes  little  difference  in  the 
point  of  practical  importance,  which  is  that  adrenalin  does  preserve  the  tone 
of  the  musculatLU-e  of  the  arteries.  A  continuous  tracing  of  the  blood-pressure 
taken  from  an  animal  from  which  the  adrenals  have  been  removed  shows  the 
picture  of  typical  shock, — a  gradual,  progressive  fall  of  blood-pressure. 

A  study  of  the  condition  known  as  "status  lymphaticus,"  in  which  con- 
dition accidents  of  narcosis  are  peculiarly  liable  to  occur,  led  to  the  finding  that 
the  adrenals  are  marked  in  this  disease  by  an  extreme  hypoplasia.  The  low 
blood-pressure  in  Addison's  disease,  and  the  progressive  fall  of  pressure  after 
the  experimental  removal  of  the  adrenals,  coupled  with  the  occurrence  of  ac- 
cidents of  narcosis  in  the  status  lymphaticus  and  the  finding  of  adrenal  in- 
sufficiency in  this  condition,  led  to  experimental  studies  of  the  second  relation 
of  the  adrenals  to  blood-pressiu"e, — the  study  of  the  effect  of  narcosis  upon  the 
adrenals  (6).  Without  taking  up  the  work  here  in  detail,  it  will  be  sufficient 
to  condense  the  results  (7). 

After  a  narcosis  of  sufficient  duration  with  chloroform,  ether,  or  Billroth's 
mixture,  the  adrenals  are  found  to  have  lost  either  a  great  part  or  all  of  the 
chromaffine  reaction  of  the  cells  of  the  medulla.  These  cells  are  supposed  to 
contain  the  specific  blood-pressure-raising  substance  of  the  glands,  and  the 
extent  of  the  chromaffine  reaction  is  taken  as  a  measure  of  the  functional  con- 
dition of  the  gland.  The  various  reactions  for  testing  the  presence  of  adrenalin 
in  the  blood  serum  give  negative  results  at  this  stage  of  narcosis.  At  varying 
periods  after  the  narcosis  has  ended  and  the  animal  has  been  allowed  to  recover, 
the  chromophile  reaction  reappears.  These  experimental  findings  have  been 
confirmed  by  some  workers  in  studies  of  the  adrenals  in  cases  of  death  due  to 
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narcosis;  others  have  failed  to  find  a  loss  of  chromaffine  substance,  in  part  be- 
cause they  have  included  in  their  studies  cases  of  death  under  narcosis  due  to 
causes  entirely  apart  from  any  lowering  of  the  blood-pressure,  such  as  fatty 
degeneration  of  the  heart  and  eclampsia. 

Our  own  work  in  the  Laboratories  of  the  University  of  Pennsylvania  (8) 
has  led  me  to  the  conviction  that  the  idea  that  the  chromaffine  system  is  in- 
timately comiected  with  the  preservation  of  blood-pressure  is  correct.  A  com- 
parison of  the  record  of  the  blood-pressure  of  an  animal  from  which  the  adrenals 
have  been  removed,  with  the  record  of  pressure  of  an  animal  which  is  solely 
under  constant  ether  anesthesia,  shows  that  the  two  records  are,  with  the 
exception  of  the  time  element,  essentially  alike;  the  only  striking  feature  being 
the  constant,  progressive  fall  of  blood-pressm-e  in  both  records.  If  the  secre- 
tory activity  of  the  pancreas  be  also  watched,  it  is  found  that  the  pancreas 
begins  to  secrete  sooner  or  later  after  the  removal  of  both  adrenals,  and  continues 
to  secrete  actively,  and  even  very  actively,  until  death.  Such  a  flow  of  pan- 
creatic juice  never  occurs  in  the  normal  animal,  but  there  may  occur,  in  the 
last  minutes  of  life,  a  distinct  secretory  activity.  The  only  explanation  of  this 
phenomenon,  it  would  seem,  is  that  the  continued  narcosis  in  the  normal  animal 
finally  exhausts  the  adrenals,  which  organs  normally  exert  some  kind  of  control 
over  the  activity  of  the  pancreas.  Prolonged  narcosis  has  therefore  accom- 
plished at  last  the  same  result  as  is  found  after  operative  removal  of  the  adrenals. 

The  importance  of  this  discovery  to  practical  surgery  is  to  be  found  in  the 
demonstration  of  the  fact  that  typical  surgical  shock,  which  finds  its  expression 
in  a  gradual  but  progressive  fall  of  blood-pressiu"e,  can  occur  as  a  purely  periph- 
eral phenomenon,  without  any  involvement  of  the  vasomotor  centres.  This 
would  seem  the  most  conservative  way  of  expressing  the  results,  in  view  of 
certain  conflicting  statements.  The  conclusions  of  Hornowski  (9),  from  his 
work  along  this  line,  are  of  great  surgical  interest,  although,  perhaps,  his  views 
may  seem  too  enthusiastic.     His  most  interesting  conclusions  are : 

"Chloroform  increases  the  need  for  tonic  substance  and  at  the  same  time 
causes  an  exhaustion  of  the  chromaffine  system,  which  may  cause  death." 
''Chloroform  does  not  cause  an  immediate  exhaustion  of  the  tonic  substance, 
but  gradually,  after  several  hours."  "Chloroform  may  cause  a  sudden  ex- 
haustion of  the  chi-omaffine  substance,  if  this  be  not  present  in  abundance." 
"The  resistance  of  the  organism  to  surgical  shock  is  expressed  in  the  possibility 
of  satisfying  a  greater  need  for  tonic  substance  and  in  the  ability  of  the  organ- 
ism to  secrete  it." 

In  view  of  the  fact  that  a  narcosis  of  from  twelve  to  fifteen  hours  is  required 
to  produce  a  fatal  effect  upon  the  blood-pressure  of  a  normal  dog,  it  would  seem 
that  the  question  had  little  practical  bearing.  This  would  be  true,  indeed,  if 
the  chromaffine  system  were  always  normal;  many  observers  have  found  that 
the  chromaffine  system  is  seriously  impaired  in  various  pathological  conditions, 
notably  in  the  toxic  diseases.  Bacteriologists  have  long  been  familiar  with 
the  almost  specific  effect  of  diphtheria  toxin  upon  the  adrenals.  If,  now,  to  such 
a  condition  of  exhaustion,  narcosis  be  added,  an  ordinarily  harmless  period  of 
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narcosis  might  prove  serious,  as,  in  fact,  seems  to  be  the  case  in  the  condition 
of  status  lymphaticus. 

These  findings  in  regard  to  the  acbenals  are  of  further  fundamental  im- 
portance, for  if  it  be  eventually  confirmed  that  narcosis  may  cause  a  progressive 
exhaustion  of  the  chromaffine  system,  which  exhaustion  may  lead  to  a  condition 
of  shock,  quite  apart  from  the  primary  intervention  of  the  vasomotor  system, 
then  the  therapeutic  use  of  adrenalin  which  has  become  so  general  since  Crile's 
work  (10),  and  which  is  considered  a  specific  by  many  surgeons,  will  have  re- 
ceived an  actual  basis  of  specificity,  in  addition  to  the  pressure-raising  action, 
because  of  which  it  was  introduced  and  has  been  heretofore  used. 

It  may  not  be  out  of  place  here  to  discuss  the  surgical  use  of  adi"enalin.  One 
of  the  most  striking  results  of  the  introduction  of  adi'enalin  into  the  blood  stream 
is  the  apparently  very  fleeting  natiu-e  of  the  rise  in  blood-pressure,— the  extreme 
rise  being  attained  in  a  very  short  time  and  continuing  for  less  than  a  minute, 
depending  on  the  dose  used,  after  which  a  rapid  fall  to  the  normal  level  takes 
place.  This  might  seem  to  indicate  that  adrenalin  is  quickly  used  up,  or  neutral- 
ized, but  that,  in  any  event,  its  action  is  too  brief  to  be  of  any  value.  As  a 
matter  of  fact,  however,  tliis  apparent  brief  action  is  really  due  to  a  compensation 
by  some  factor  or  factors  concerned  in  maintaining  the  normal  level  of  pressure, 
for  adrenalin  also  affects  the  skeletal  muscles,  and  can  be  demonstrated  in  them 
long  after  the  blood-pressm'e  symptoms  have  disappeared.  Further,  in  a  dog 
in  which,  because  of  the  removal  of  a  large  part  of  its  chromaffine  system,  the 
pressure  had  fallen  to  nearly  zero,  an  injection  of  adrenalin  produced  an  effect 
visible  on  the  continuous  tracing  for  a  little  over  thirty  minutes.  The  destruc- 
tion of  the  injected  adrenalin  is  not  due  to  oxidative  processes  in  the  blood,  but 
occurs  either  in  the  muscles  or  in  the  liver.  Others  believe  that  the  alkalinity 
of  the  blood  is  the  element  which  neutralizes  the  adrenalin.  The  effect  takes 
place  more  slowly  and  continues  over  a  longer  period  if  the  adrenalin  be  injected 
subcutaneously  (at  least  in  rabbits;  said  not  to  be  the  case  in  the  dog)  or  intra- 
muscularly. 

Aside  from  the  use  of  adrenalin  in  local  surgery,  as  in  nose  and  throat  work, 
or  in  ophthalmology,  it  is  indicated  in  cardio-vascular  conditions  where  there 
is  evident  dilatation  of  the  blood-vessels,  and  where  the  heart  muscle  is  in  good 
condition.  Such  conditions  are  chloral  poisoning,  asph^^xia,  and  shock.  Good 
results  have  been  reported  in  accidents  due  to  overdoses  of  ether,  while  it  is 
held  to  be  of  little  value  where  the  heart  is  paralyzed  by  chloroform.  It  has 
further  been  reported  to  be  of  value  in  preventing  the  recurrence  of  serous 
exudates  in  all  cases  in  which  the  simple  withdrawal  of  the  fluid  is  without 
effect.  Wiggers  (11),  in  his  studies  of  inaccessible  hemorrhage,  reaches  the 
following  general  conclusions  in  regard  to  the  use  of  adrenalin  in  intestinal 
hemorrhage : — 

"  (1)  Large  doses  of  adrenalin  (0.05  to  0.1  mg.)  cause  a  short  preliminary 

increase  of  hemorrhage,  followed  quickly  by  a  decrease  or  cessation  of  bleeding. 

On  account  of  the  great  preliminary  loss  of  blood  they  are  always  contraindicated. 

"  (2)  Smafl  doses  of  adrenalin  (0.01  to  0.025  mg.)  cause  little  or  no  preUminary 
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increase,  but  shorten  the  course  of  hemorrhage.  As  they  save  the  red  blood 
cells  in  every  way  they  are  therapeutically  desirable. 

"  (3)  The  method  of  introducing  adrenahn  determines  the  effect  on  blood- 
pressure  and  hemorrhage.  No  results  are  obtained  by  subcutaneous  administra- 
tion. By  continuous  intravenous  injection  of  weak  solutions  a  slight  elevation 
of  pressure  can  be  maintained  and  hemorrhage  simultaneously  checked.  This 
can  also  be  accomplished  by  intramuscular  injections. 

''  (4)  Adrenalin  is  not  indicated  in  all  intestinal  hemorrhages.  The  condition 
of  the  blood-pressure  is  the  criterion  for  its  use.  In  hemorrhages  of  short  dura- 
tion, when  the  pressure  has  not  fallen  to  any  extent,  a  judicious  use  of  nitrites 
proves  of  more  benefit  than  adrenalin.  When  the  bleeding  has  been  profuse, 
however,  and  a  low  pressure  exists,  it  becomes  vital  that  hemorrhage  should 
be  checked  without  further  reduction  of  pressure.  Adrenalin  finds  its  use  in 
this  field. 

''  (5)  The  use  of  adrenalin  should  always  be  closely  followed  by  blood- 
pressure  observations.  A  dose  sure  to  be  below  the  safety  limit  should  first 
be  tried  and  the  pressure  carefully  estimated.  If  no  rise  occurs,  gradually  in- 
creasing doses  may  be  injected  until  a  slight  elevation  of  pressure  is  present,  in 
which  case  we  may  be  certain  that  enough  has  been  introduced  to  affect  hemor- 
rhage, and  at  least  no  significant  preliminary  increase  has  resulted." 

In  a  subsequent  paper,  Wiggers  concludes  that  adrenalin  is  not  efficacious 
in  the  treatment  of  hemorrhages  from  the  lungs.  The  most  interesting  of  the 
above-quoted  conclusions,  aside  from  the  practical  use  of  adrenalin  in  intestinal 
hemorrhage,  is  the  suggestion  as  to  the  manner  of  introducing  the  adrenalin. 
It  seems  that  the  preferable  method  is  to  introduce  small  quantities  continuously, 
by  means  of  dilution  in  saline  solution  (in  his  experimental  work  Wiggers  in- 
troduced at  the  rate  of  0.007  to  0.01  mg.  per  minute),  instead  of  the  common 
method  of  injecting  the  entire  dose  with  a  syringe  into  the  rubber  tube  close  to 
the  needle  or  cannula  in  the  vein.  This  method  of  gradual  and  constant  in- 
troduction in  dilution  is  to  be  preferred  for  restoring  a  low  blood-pressure,  as 
well- as  in  hemorrhage. 

These  conclusions  recall  the  opinion  expressed  by  Schaefer,  that  adrenalin, 
when  given  by  the  mouth,  may  control  internal  hemorrhages  from  the  stomach, 
intestine,  bladder,  and  uterus,  even  post-partum  hemorrhage.  Schaefer  believes 
that  the  extract  of  the  adrenals  exhibits  a  greater  effect  upon  the  wounded  than 
upon  the  normal  vessels.  When  given  by  the  mouth  adrenalin  is  said  not 
noticeably  to  increase  the  general  blood-pressure. 

The  question  of  what  to  use  for  raising  the  blood-pressiu-e  by  simply  in- 
creasing the  amount  of  fluid  within  the  vessels,  whether  saline  solution  or 
some  less  simple  mixture  of  salts,  is  one  which  can  be  definitely  answered  in 
so  far  as  certain  experimental  phases  of  the  matter  are  concerned.  Ringer  (12) 
found  that  the  contractions  of  the  heart  quickly  disappear  when  the  heart  is 
placed  in  pure  physiological  salt  solution,  but  that  the  contractions  reappear 
and  increase  in  strength  if  a  CaClz  solution  be  added.  In  such  a  mixture  of 
Na  and  Ca  salts  the  heart  beats  very  powerfully,  but  inclines  to  tonic  contrac- 
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tions;  to  avoid  this  a  suitable  amount  of  a  potassium  salt  must  be  added.  In 
view  of  such  results,  Locke  (13)  states  that  the  best  solution  for  vertebrate 
hearts — a  solution  based  upon  analysis  of  serum — is  composed  of  0.9  to  1.0  per 
cent  NaCl,  0.02  to  0.024  per  cent  CaCl^,  0.02  to  0.042  per  cent  KCl,  0.01  to  0.03 
per  cent  NaHCOg  (not  NajCOs).  Locke  further  calls  attention  to  the  fact  that 
the  distilled  water  used  in  making  up  this  solution  should  be  distilled  from 
glass  vessels,  to  avoid  the  disturbing  effect  of  the  salts  of  the  heavy  metals 
which  might  be  present  in  water  prepared  in  stills  having  metal  parts.  WTiile 
such  a  solution  might  in  some  cases  be  of  value,  where  so  much  fluid  is  used 
intravenously  as  materially  to  dilute  the  blood,  I  am  not  aware  that  any  suf- 
ficiently extensive  clinical  comparison  with  the  effects  of  salt  solution  has  been 
made  to  warrant  the  drawing  of  any  practical  conclusions.  It  would  certainly 
seem  that  Locke's  solution  should  be  at  hand,  and  should  be  tried  in  those  cases 
of  extensive  hemorrhage  which  do  not  react  to  salt  solution,  perhaps  especially 
where  the  fluid  rapidly  leaks  through  the  vessel  walls,  and  the  action  of  the 
heart  is  unsatisfactory. 

The  Amount  of  Fluid  within  the  Blood-Vessels. — That  the  total  amount  of 
fluid  within  the  vascular  system  must  have  a  decisive  influence  upon  the 
blood-pressure  seems  perfectly  natm-al  in  view  of  the  mechanical  structure  of 
the  blood- vascular  apparatus ;  if  more  fluid  be  forced  into  a  closed  elastic  tube, 
the  tension  of  the  walls  will  natm^all}^  be  greater.  But  the  conditions  in  the 
]i\dng  animal  do  not  change  as  they  should  in  simple  accord  with  the  mechan- 
ics of  the  elastic  tube.  Thus  it  has  been  shown  that  the  loss  of  up  to  forty 
per  cent  of  the  total  amount  of  blood  does  not  produce  any  lasting  effect  upon 
the  blood-pressure.  This  amount  would  be  equal  to  nearly  two  litres  in  the 
human  being,  if  the  total  amount  of  blood  is  reckoned  as  7.7  per  cent  or  one- 
thirteenth  of  the  body  weight;  others  (14),  using  a  different  method  for  the 
determination,  reckon  the  amount  of  blood  as  4.9  per  cent,  or  a  little  more  than 
one-twentieth  of  the  body  weight.  The  transfusion  of  one  and  one-half  times 
the  total  amount  of  blood  produces  also  no  lasting  effect  upon  the  blood-pressure. 
The  mechanism  by  which  tliis  regulation  is  carried  out  has  been  sought  in  differ- 
ent places;  in  the  liver,  which  is  said  to  take  up  a  great  part  of  the  increased 
quantity  of  blood-;  by  transudation  into  the  thoracic  and  abdominal  cavities, 
and  into  the  subcutaneous  connective  tissue;  by  an  increased  action  of  the 
intestine  and  especially  the  kidneys;  and  by  a  dilatation  of  the  blood-vessels. 
After  hemorrhage  essentially  the  reverse  phenomena  occur — gradual  giving  up 
by  the  liver  of  its  reserve  blood,  passage  of  fluid  from  thorax  and  abdomen  into 
the  blood-vessels  (hence  the  value  of  rectal  injections  of  warm  saline  solution, 
or  of  other  enemata),  fall  of  the  secretion  of  m-ine  to  the  minimum,  and 
contraction  of  the  peripheral  vessels. 

The  amount  of  fluid  lost  by  hemorrhage  is  replaced  in  a  short  time  (15) 
by  the  absorption,  by  the  blood  stream,  of  water  from  the  tissues  and  the  food. 
The  formed  elements  and  the  other  constituents  of  the  blood  are  replaced  by 
an  increased  activity  of  the  sources  of  these  elements,  which  restore  the  normal 
condition  in  the  course  of  some  weeks  or  months,  depending  upon  various  factors, 
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such  as  the  amount  of  blood  lost,  the  patient's  general  condition,  the  circum- 
stances of  Ms  life,  etc.  The  proteins  are  resupplied  most  rapidly,  often  in  a 
few  days.  The  formation  of  red  cells  takes  place  rapidly,  and  more  rapidly 
than  the  haemoglobin;  they  are  often  smaller  than  normal,  with  some  enlarged, 
and  some  containing  nuclei.    The  leucocytes  also  increase  markedly. 

The  results  of  the  lowered  pressure  following  loss  of  blood  are  such  as  con- 
stantly to  make  matters  worse.  If  the  hemorrhage  has  been  so  severe  that  the 
compensatory  mechanism  is  unable  to  balance  the  loss,  the  lowered  pressure 
becomes  progressively  lower,  fii-st,  by  removing  the  tone  of  the  arteries  which 
is  caused  by  the  pressiu-e  itself,  then,  since  the  heart  can  work  best  under  a 
certain  tension,  which  is  that  supphed  by  an  approximately  normal  pressure, 
the  effectiveness  of  the  heart  becomes  distm-bed,  its  own  nom-ishment  becomes 
poor  (since  the  heart  receives  its  nourishment  essentially  during  the  diastolic 
period,  after  the  closure  of  the  aortic  valves,  and  low  pressure  would  drive  less 
blood  into  the  coronary  arteries),  then  the  vasomotor  centres  become  anaemic 
and  unable  to  fulfil  their  normal  function. 

The  Volume  of  Blood  Forced  out  of  the  Heart  at  each  Sijstole. — ^The  systolic 
output  of  the  heart  is  a  factor  of  possibly  little  practical  interest  to  surgery, 
except  in  so  far  as  it  is  influenced  by  the  amount  of  blood  which  flows  into  the 
heart  in  diastoles;  no  more  can  be  pumped  out  during  systoles  than  has  run 
in  during  diastoles.  It  is  further  known  that  a  muscle  can  reach  its  highest 
efficiency  when  under  a  certain  tension.  It  is  this  mechanical  upset  due  to  the 
loss  of  blood  that  brings  about  death  from  acute  hemorrhages;  there  is  not 
enough  blood  present  to  fill  the  heart  in  the  diastoles,  which  of  com-se  lessens 
the  systolic  output,  and  also  unfavorably  influences  the  tension  of  the  heart 
musculature.  Death  occiu-s  at  a  time  when  there  is  still  enough  blood  left  in 
the  body  to  carry  on  all  the  vital  functions  of  the  blood,  but  when  the  volume 
of  fluid  is  so  small  that  the  heart,  as  it  has  been  expressed,  cannot  maintain 
its  grip  upon  the  column  of  fluid.  It  was  the  recognition  of  this  fact  by  von 
Bergmann,  together  with  the  work  of  Landois  upon  haemolysis,  which,  some 
thirty  years  ago,  placed  the  practical  value  of  the  intravenous  injection  of  salt 
solution  above  that  of  the  direct  transfusion  of  blood;  a  position  in  which  it 
doubtless  still  stands,  in  spite  of  the  recent  revival  of  the  ancient  operation, 
except  in  those  cases  in  which,  because  of  an  actual  or  functional  anaemia, 
the  red  blood  cells  are  insufficient  numerically  or  in  haemoglobin  to  carry  on  the 
normal  oxj^genating  functions  of  the  blood,  or  in  cases  where,  to  stop  further 
loss,  the  addition  of  active  fibrin  ferment  may  be  indicated. 

The  Rate  of  the  Heart  Beat.— The  rate  of  the  heart  beat,  in  its  relation  to 
blood-pressm-e,  is  of  more  theoretical  than  practical  interest.  If  the  heart 
were  filled  in  each  diastole,  a  rapid  rate  would  of  course  result  in  an  increased 
output,— provided  the  increased  rate  did  not  mean  a  weakened  heart;  but  the 
weakened  action  as  manifested  in  the  rapid  rate  means  not  only  that  less 
blood  flows  into  the  ventricles,  but  also  that  the  blood  is  driven  out  of  the 
heart  with  less  force.  There  would  seem  to  be  one  condition  encountered  in 
practice  in  which  the  heart  action  alone  is  of  interest.     It  can  often  be  seen  in 
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the  course  of  surgical  operations  that  a  spurt  from  a  large  artery  will  reduce  the 
blood-pressure  more  than  will  the  loss  by  oozing  of  a  much  greater  amount 
of  blood.  In  the  case  of  the  oozing,  the  lo.ss  occurs  so  .slowly  that  the  com- 
pensatory mechanisms  have  time  to  balance  the  loss.  But  the  sudden  loss 
must  react  in  two  ways  upon  the  heart :  the  resistance  being  suddenly  lowered 
lessens  the  effectiveness  of  the  ventricles,  because  of  the  low^ering  of  the  nor- 
mal tension  of  the  ventricular  wall;  while  at  the  same  time  it  interferes  with 
the  supply  of  venous  blood  to  the  heart.  Pressure  falls,  then,  not  only  because 
of  the  loss  of  fluid,  but  because  of  the  direct  effect  upon  the  compensating 
mechanisms;  the  output  of  the  heart  diminishes,  because  the  inflow  is  de- 
creased; with  the  fall  of  pressm'e  occm"s  a  loss  of  cardiac  tension,  accompanied 
by  a  loss  of  vagus  tone,  and  the  rate  of  the  heart  increases.  The  result  is  that 
the  heart  runs  away  with  itself,  like  an  engine  suddenly  relieved  of  its  load. 

The  Consistency  of  the  Blood. — ^The  consistency  of  the  blood  is  another  factor 
which  is  not  liable  to  any  sudden  change  unless  purposely  altered  by  the  surgeon. 
That  the  viscosity  of  the  blood  is  of  interest  to  the  surgeon,  is  pointed  out  in 
a  recent  article  by  Mueller  (16),  on  the  viscosity  of  human  blood,  with  especial 
consideration  of  its  relation  to  surgical  diseases.  The  interest  centres  here, 
however,  in  the  question  of  diagnosis,  and  not  in  the  relation  to  blood-pressure. 
At  the  same  time,  it  would  seem  that  the  viscosity  of  the  blood  may  be  a  subject  of 
dhcct  surgical  interest,  as,  for  example,  in  certain  types  of  acute  infection,  where 
the  peculiar  viscous  condition  of  the  blood  may  oppose  an  insuperable  obstacle 
to  the  circulation.  It  has  been  pointed  out  that  salt  solution  may  be  even 
better  than  defibrinated  blood  for  raising  blood-pressure,  for  the  reason  that 
the  salt  solution,  by  decreasing  the  normal  viscosity  of  the  blood,  decreases 
the  resistance,  and  thus  aids  in  another  manner  than  by  simply  increasing  the 
quantity  of  fluid  within  the  vessels. 

General  Physiological  Factors. — Various  physiological  factors  of  a  general 
nature  may  exercise  an  effect  upon  blood-pressm-e.  The  position  of  the  body 
is  usually  thought  to  have  an  influence,  although  this  has  often  been  denied. 
It  is  commonly  accepted  that  the  blood-pressure  is  highest  in  the  horizontal 
position,  lower  in  the  sitting  position,  and  lowest  in  the  standing  position. 
Broeking  (17)  concludes  that  the  pressure  is  highest  in  the  sitting  posture,  with 
the  limbs  extended  horizontally,  due  to  the  pressure  upon  the  abdomen.  These 
considerations  have  little  practical  siu-gical  value,  except  as  they  substantiate 
the  value  of  the  horizontal  position  to  prevent  fall  of  pressure  during  operation, 
with,  if  necessary,  the  compression  of  the  abdomen. 

Another  general  physiological  factor  is  external  temperature.  Two  factors 
enter  into  the  effect  of  cold  and  heat  upon  the  vessels — a  direct  action  upon 
the  vessels  themselves,  and  an  indirect  action  upon  the  vasomotor  centres. 
The  effect  of  temperature  changes  upon  the  vessel  itself,  separated  from  its 
nerves,  and  even  removed  from  the  body,  was  studied  by  Mac  William  (5). 
A  section  of  a  large  artery,  with  one  end  closed,  and  the  other  end  connected 
with  a  manometer,  showed,  at  temperatures  from  about  25°  C.  to  about  35°  C, 
a  decrease  of  the  volume  of  fluid  contained  within  it, — i.e.,  a  contraction,  while. 
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at  temperatures  of  from  about  35°  C.  to  about  45°  C,  there  occurred  an  increase 
of  volume, — i.e.,  a  dilatation.  Further  lines  of  experimentation  have  con- 
firmed the  idea  that  the  effect  of  heat  is  a  direct  one  upon  the  vessel  wall.  The 
surgical  application  of  this  principle  is  seen  in  the  use  of  heat  to  produce  a  local 
hypersemia, — the  hot  poultice  being  one  of  the  oldest  therapeutic  measures  in 
surgery, — and  in  the  use  of  cold  packs  to  produce  a  local  ansemia. 

It  would  further  seem,  at  first  sight,  that  the  dilatation  of  the  vessels  pro- 
duced by  heat  would  be  a  contraindication  to  the  use  of  heat  in  cases  of  shock, 
because  the  local  dilatation  would  but  seem  to  aggravate  the  general  vaso- 
dilatation. The  fact  that  heat  is  positively  indicated,  however,  seems  to  be 
clinically  established;  its  experimental  justification  is  perhaps  found  in  the 
work  of  Kahn  (18)  who  explains  the  beneficial  effect  of  heat  by  the  warming  of 
the  vasomotor  centres.  He  observed  that  warming  the  carotid  blood  alone, 
thereby  warming  only  the  head,  caused  a  considerable  dilatation  of  the  super- 
ficial vessels  of  the  body;  the  blood-pressure  did  not  sink,  but  rose  somewhat, 
which  must  have  l)een  caused  by  contraction  in  some  other  region  than  the 
superficial  parts.  This  contraction  was  found  in  the  splanchnic  area,  since  on 
cutting  both  splanchnics  the  blood-pressure  fell  on  raising  the  temperature  of 
the  blood  of  the  head.  Kahn  concludes  that  the  result  is  due  to  direct  stimula- 
tion of  the  vasomotor  centres,  and  not  to  a  temperature  reflex  from  the  skin  of 
the  head.  While  the  results  of  Ivahn's  work  may  perhaps  be  taken  as  the 
reason  for  the  use  of  heat  in  the  treatment  of  shock,  the  reflex  effects  of  varia- 
tions in  the  temperature  of  the  skin  upon  blood-pressure  should  be  borne  in 
mind.  In  both  animals  and  man,  local  cooling  is  followed  by  a  contraction, 
local  warming  by  a  dilatation,  of  the  blood-vessels  in  remote  parts  of  the  body. 
If  a  rabbit  be  seated  with  its  posterior  extremities  in  warm  water,  the  blood 
vessels  of  the  ear  dilate;  if  in  cold  water,  the  vessels  contract.  This  reaction 
does  not  appear  if  the  spinal  cord  is  cut.  The  application  of  cold  douches,  or 
of  ice,  to  the  skin  has  been  shown  to  affect  not  only  the  skin  but  the  internal 
organs,  to  such  an  extent  that  the  general  blood-pressure  is  raised  (19).  In 
endeavoring  to  coml^at  the  ''cold,  clammy  extremities,"  it  may  therefore  be 
well  to  remember  that  we  are  dealing  only  with  a  symptom,  which  will  disappear 
when  the  cause  of  tlia  symptom  is  removed;  no  measm^e  should  be  instituted 
to  remove  a  symptom  which  can  possibly  have  a  deleterious  effect  upon  the 
primary  cause. 

The  Vasomotor  Nerves  and  Centres. — In  the  foregoing  pages  I  have  purposely 
said  practically  nothing  in  regard  to  the  vasomotor  nerves  and  centres.  The 
reason  for  this  is  not  because  I  believe  that  the  function  of  the  nervous  mechan- 
ism should  be,  or  can  be,  disregarded,  but  because  I  am  convinced  that  the  most 
serious  consequences  of  a  fall  of  pressure  may  occur  without  the  intervention 
of  the  nervous  mechanism ;  in  cases  of  failure  of  the  adrenal  function,  I  believe 
that  a  typical  surgical  shock,  which  is  characterized  by  a  constant,  progressive 
fall  of  blood-pressure,  may  occur,  not  because  of  exhaustion  of  the  nervous 
apparatus,  but  because  of  the  failure  of  the  peripheral  apparatus  to  respond 
to  the  nervous  impulses  which  may  be  normally  endeavoring  to  counterbalance 
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the  fall  of  pressure;  a  legless  man  may  desire  to  run,  could  run  in  so  far  as  the 
brain  and  nerves  are  concerned,  only  he  has  nothing  to  run  with.  Practically 
all  the  methods  in  vogue  for  restoring  a  fall  of  blood-pressure  are  further  directed 
toward  the  mechanical  equipment  of  the  vascular  system,  except  when  stimulants 
are  resorted  to,  in  which  case  a  stimulation  of  the  heart — and  wrongly,  as  we 
shall  see  later — is  perhaps  as  often  aimed  at  as  is  a  stimulation  of  the  nervous 
centres.  There  can,  no  doubt,  be  no  question  of  the  action  of  anaemia  upon 
the  nerve  centres,  nor  that  a  long-continued  low  pressure  may  result  in  irrepa- 
rable injury  to  the  centres;  but  in  this  regard  it  must  be  remembered  that  the 
vessels  of  large  areas  can  be  separated  from  the  centres  by  total  destruction  of 
the  spinal  cord,  without  a  fatal  result,  provided  measures  such  as  saline  injections, 
etc.,  be  instituted  to  keep  the  pressure  up.  The  least  possible  conclusion  is 
that  the  vasomotor  mechanism  may,  possibly  most  often  does,  primarily  bring 
about  a  fall  of  blood-pressure ;  but  that  this  is  by  no  means  necessarily  the  case. 
The  practical  surgeon  must  bear  this  in  mind;  for  the  lines  of  treatment  to  be 
followed  in  the  case  of  a  fall  of  pressm^e  due  to  exhaustion  of  the  vasomotor 
nerves  or  centres,  in  a  fall  of  pressure  due  to  the  spurting  of  large  vessels,  in  a 
fall  of  pressure  due  to  loss  of  adrenal  function,  or  in  a  fall  of  pressure  combined 
with  a  pathological  condition  of  the  blood,  are  not  necessarily  the  same.  Li 
all,  the  immediate  increase  of  pressure  is  desu'ed,  and  can  be  accomplished  by 
an  intravenous  injection  of  saline  solution.  But,  beyond  this,  vasomotor 
exhaustion  due  to  fatigue  of  the  centres  caused  by  excessive  irritation  of  the 
sensory  nerves,  would  require  vasomotor  stimulation;  a  fall  of  pressiu-e  due  to 
sudden  loss  of  large  amounts  of  blood,  needs  only  a  saline  solution  intravenously, 
possibly  only  a  rectal  injection  of  warm  saline  solution  or  of  some  other  enema; 
the  centres  are  not  injured,  they  can  and  will  balance  the  loss  if  given  a  sufficient 
volume  of  fluid  to  work  on;  a  fall  of  pressure  due  to  adrenal  insufficiency  needs 
long-continued,  constant  injection  intravenously  of  small  quantities  of  adrenalin 
in  salt  solution;  a  fall  of  pressure  combined  with  a  pathological  blood  condition, 
— a  very  low  red-cell  and  haemoglobin  content  before  further  loss  by  hemor- 
rhage,— ^needs  transfusion  of  blood.  On  the  other  hand,  in  a  fall  of  pressure 
due  to  a  failing  heart,  the  heart  should  not  have  a  still  greater  burden  thrust 
upon  it. 

It  might  be  contended  that  such  suggestions  are  actually  carried  out  in 
practice;  but  a  study  of  the  literature,  and  the  finding,  for  example,  of  cases 
of  death  due  to  narcosis  which  were  studied  from  the  standpoint  of  adi-enal 
insufficiency,  among  which  are  included  cases  with  an  autopsy  finding  of  fatty 
degeneration  of  the  heart,  and  even  of  death  during  an  operation  in  eclamptic 
coma,  inclines  one  to  the  conviction  that  the  term  ''shock"  is  to  surgery  wha.t 
the  term  "rheumatism"  is  to  medicine, — a  convenient  dressing-gown  to  cover 
a  dreadful  nakedness.  Whether  the  accurate  diagnosis  of  the  causes  of  a  fall 
in  pressure  would  make  any  great  difference  in  the  choice  of  the  therapy  or  not, 
will  certainly  have  to  wait  for  an  answer  until  such  accurate  diagnoses  are  made. 

It  is  a  very  general  law  of  physiology  that  the  vital  processes  are  accomplished 
by  the  proper  balancing  of  two  opposed  forces,  just  as  the  movements  of  the  eyes 
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are  effected  by  the  action  of  antagonistic  muscle  groups.  This  same  law  also 
holds  in  regard  to  the  vasomotor  nerves;  vasoconstriction  and  vasodilatation 
result  in  a  proper  balance.  Inhibition  of  the  vasoconstrictors  and  stimulation 
of  the  A^asodilators  give  the  same  general  result, — dilatation;  and  inhibition  of 
the  vasodilators  and  stimulation  of  the  vasoconstrictors  result  in  constriction. 
It  is  therefore  not  surprising  that  those  who  see  a  positive  sthnulus  back  of 
every  vital  function,  should  find  thdi*  views  criticised  by  those  to  whom  in- 
hil^ition  spells  the  secret  of  life.  The  only  practical  result  which  can  be  trans- 
lated out  of  the  confusion  of  tongues  which  has  arisen  in  consequence,  is  simply 
to  state  what  is  actually  known,  and  to  leave  the  explanation  until  the  physiol- 
ogists have  found  it. 

The  heart,  with  its  automatic  force-pump  action,  emptying  into  a  system 
of  elastic  tubes,  would  be  sufficient  to  maintain  a  uniform  circulation  of  blood. 
But  there  would  be  no  means  of  regulating  the  supply  to  different  parts,  such  as 
the  organs  of  digestion,  to  supply  the  var^dng  demands  dming  active  digestion 
and  in  the  intervals  between  the  ingestion  of  food.  The  function  of  regulating 
the  supply  to  the  different  parts  of  the  body  in  accordance  with  functional 
demand  is  the  normal  physiological  role  of  the  vasomotor  nerves.  The  energy 
o-enerated  in  the  centres  and  transmitted  bv  the  nerves,  is  transformed  into 
work  tln-ough  the  medium  of  the  muscular  coat  of  the  arteries,  and  especially 
the  musculature  of  the  arterioles,  as  we  have  seen  above.  The  term  vasomotor 
nerve  is  the  name  commonly  used  in  reference  to  the  vasoconstrictors  alone. 
The  vasoconstrictors  are  nei*\'es  whose  stimulation  normally  causes  a  contraction 
of  the  circular  muscles,  and  therefore  a  constriction  of  the  vessels.  Their  dis- 
covery, as  well  as  the  discovery  of  the  vasodilators, — nerves  the  stimulation  of 
which  results  in  the  dilatation  of  the  arteries, — is  due  to  Claude  Bernard  (20). 
Stimulation  of  the  vasoconstrictors  causes  a  contraction  of  the  arterioles,  the 
resistance  to  the  blood  stream  is  increased,  the  general  pressure  rises  (if  the  con- 
striction occurs  in  a  sufficiently  large  area),  less  blood  flows  through  the  organs, 
and  that  which  comes  from  the  veins  is  more  highly  charged  with  the  products  of 
metabolism,  is  darker.  Stimulation  of  the  vasodilators  has  an  opposite  effect. 
Vasomotor  nerves  have  also  been  demonstrated  in  the  veins;  the  dilatation  of 
the  veins,  especially  of  those  in  the  enormous  vascular  area  supplied  by  the 
splanchnic  nerves,  may  therefore  play  an  active  part  in  the  fall  of  blood- 
pressure. 

The  vasodilators  can  be  stimulated  by  weaker  electric  currents  than  are 
required  for  the  vasoconstrictors.  If  a  ner\^e  trunk  containing  both  nerves 
be  cut,  it  has  been  found  that  the  dilators  degenerate  more  slowly  than  the 
constrictors,  and  therefore  retain  their  irritability  longer.  The  centres  of  the 
vasoconstrictors  are  both  cerebral  and  spinal;  the  existence  of  centres  in  the 
cord  is  doubted  by  some,  who  place  the  secondary  centres  below  the  medulla 
in  the  sympathetic  ganglia.  These  secondary  centres  refer  directly  to  certain 
parts  or  organs,  and  are  subordinate  to  the  centre  in  the  medulla,  which  has 
control  of  all  the  regions  of  the  body.  After  complete  cross-section  of  the 
cerebral  pedimcle  immediately  behind  the  corpora  quadrata,  the  blood-pressure 


THE  REL.\TION  OF  BLOOD-PRESSURE  TO  SURGERY.        1079 

is  found  to  remain  normal,  except  for  a  slight  transitory  change,  and  the  normal 
reflexes  can  be  obtained  on  ii'ritation  of  sensory  nerves.  Section  of  the  cervical 
cord  is  followed  by  a  mai'ked  fall  of  pressure,  and  stimulation  of  the  cervical 
cord  causes  a  great  rise  of  pressure.  According  to  Ditmer  (21),  the  more  exact 
location  of  the  vasoconstrictor  centre  in  the  rabbit  is  in  the  formatio  reticularis, 
median  of  the  exit  of  the  facialis.  The  same  author  traced  the  vasomotors  from 
this  centre,  by  partial  sections  of  the  cord,  into  the  lateral  columns  of  the  same 
side,  although  some  fibres  cross  to  the  opposite  side.  The  fall  of  pressure  ob- 
served after  section  of  the  cervical  cord  is  followed  in  a  few  days  by  a  return  to 
approximately  the  normal  pressure,  which  is  followed  by  a  fall  if  the  nerves 
leading  to  some  important  vasomotor  area  are  cut,  showing  that  there  are  present 
subsidiary  centres  which  possess  a  tone  of  their  own.  The  dilatation  following 
section  of  the  nerves  again  disappears,  due  to  the  peripheral  tone  of  the  vessels, 
as  was  pointed  out  above.  The  existence  of  centres  subordinate  to  the  chief 
centre  in  the  medulla,  was  first  proven  by  Goltz  in  the  frog,  in  which  animal 
destruction  of  the  brain  and  medulla  does  not  cause  a  fatal  fall  of  pressure ;  but 
such  fatal  fall  of  pressure  does  follow  the  further  destruction  of  the  cord. 

The  subsidiary  centres  are  stimulated  by  sensory  impulses,  especially  after 
strychnine  poisoning,  and  by  asphyxia.  They  evidently  begin  in  the  thoracic 
region,  opposite  the  first  thoracic  vertebra,  and  ai'e  thought  by  some  to  extend 
only  to  the  region  of  the  last  thoracic  vertebra.  Whether  vasodilator  centres 
exist  at  all  has  not  been  definitely  demonstrated. 

The  vasoconstrictors  leave  the  cord  in  the  anterior  roots,  going  thence  by 
way  of  the  white  raini  communicantes  of  the  spinal  nerves  into  the  sympathetic 
ganglia,  ending  there  at  ganglion  cells,  and,  in  part  also,  ending  in  the  pre- 
vertebral ganglia.  Because  of  the  intimate  comiection  of  the  vasomotors  with 
the  sympathetic  ganglia  these  have  been  termed  "vasomotor  ganglia."  The 
post-ganglionic  fibres  thence  pass,  in  part,  by  way  of  the  gray  rami  communicantes 
into  the  spinal  nerves,  and  reach  their  peripheral  distribution  as  part  of  the 
spinal  nerves;  in  certain  parts  of  the  body,  vasoconstrictor  fibres  are  united  to 
form  separate  nerves.  The  vasodilators  leave  the  central  system  partly  in  the 
cerebral  nerves,  partly  in  the  spinal  nerves.  Their  ganglion  cells  are  in  the  ganglia 
spheno-palatinum,  oticum,  and  suhmaxillare,  and  in  the  sympathetic  ganglia. 
From  these  ganglia  they  pass  to  the  periphery  in  general  with  the  vasoconstric- 
tors. (But  see  Bayliss  [22]  who  finds  the  vasodilators  of  certain  regions  in  the 
posterior  spinal  roots,  with  their  ganglion  cells  in  the  spinal  ganglia.  There 
also  the  detailed  com-se  of  the  vasomotor  nerves  is  given.) 

In  actual  surgical  practice,  the  point  to  l^e  remembered  from  this  discussion 
of  the  vasomotor  centres  is  that  they  are  stimulated  by  irritation  of  the  sensory 
nerves;  normally  this  sensory  irritation  causes  constrictor  stimulation,  but 
excessive  sensory  stimulation  soon  causes  fatigue  of  the  centres,  with  consequent 
fall  of  pressure.  In  deep  anaesthesia  this  normal  constrictor  reflex  is  also  not 
always  present,  due  to  a  diminished  sensitiveness  of  the  sensory  nerves  to  the 
stimuli.  The  means  at  hand  for  preventing  a  fall  of  pressiu'e  are  two:  first, 
carefully  to  avoid  unnecessary  sensory  stimulation,  and,  second,  to  "block" 
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the  sensory  nerves  by  intraneural  injection  of  cocaine,  or  some  allied  drug, 
before  cutting  or  otherwise  stimulating  them. 

In  addition  to  the  stimulation  of  the  vasomotor  centres  through  the  sensory 
nerves,  two  conditions  very  common  in  surgical  practice  exert  a  pi'ofound  in- 
fluence upon  these  centres.  Asphyxia  causes  at  first  an  enormous  stimulation 
of  the  bulbar  centre,  and  therefore  a  very  marked  increase  of  blood-p-essure. 
Following  the  rise,  the  pressure  falls,  at  first  rapidly,  later  more  slowly,  the  later 
slowing  of  the  rate  of  fall  being  due  to  the  stimulation  of  the  subsidiary  centres, 
which  are  more  slowly  affected  by  the  asphyxia.  Similar  to  the  effect  of  asphyxia 
is  that  of  anaemia  of  the  brain,  caused,  for  example,  by  the  increase  of  intracranial 
pressiu"e  due  to  intracranial  hemorrhage  or  the  presence  of  a  tumor  (23).  In 
the  anaemia  of  the  spinal  cord  which  causes  a  loss  of  motor  reflexes,  the  reflexes 
influencing  blood-pressure  remain  for  a  time  intact. 

If,  in  the  stage  of  asphyxia  or  anaemia,  when  the  blood-pressure  has  fallen 
considerably,  arterial  blood  be  sent  to  the  centres,  there  follows  a  marked  post- 
dyspncpic  or  post-anaemic  stimulation  of  the  centres,  which  results  in  a  consider- 
able increase  of  blood-pressure  (27).  The  constriction  of  the  blood-vessels  in 
asphyxia  does  not  affect  the  vessels  of  the  entire  body,  but  the  vessels  of  the 
entire  intestine,  the  spleen,  kidneys,  and  uterus  contract,  while  the  vessels  of 
other  internal  organs  (the  adrenals  [25],  for  example),  and  especially  the  vessels 
of  the  skin,  muscles,  and  brain,  dilate.  The  difference  of  reaction  of  the  vessels 
of  the  skin,  etc.,  seems  to  be  due  to  the  fact  that  the  increase  of  pressm-e  follow- 
ing the  constriction  of  the  splanchnic  area  causes  a  passive  dilatation  of  the 
peripheral  vessels,  although  they  are  also  receiving  constrictor  impulses  (26). 

Action  of  Various  Drugs  upon  the  Vasomotor  Centres. — In  regard  to  the  action 
of  the  various  drugs  which  influence  the  vasomotor  centres,  we  nmst  turn  to  the 
pharmacologist.  The  literature  and  a  general  resume  of  the  pharmacological 
ideas  can  be  found  in  the  article  by  Gottlieb  (27)  upon  which  the  following  is 
based.  Before  instituting  any  therapeutic  measures,  it  must  be  known  exactly 
what  conditions  are  present.  The  blood  may  be  collected  in  the  vessels  of  the 
splanchnic  area  because  of  paralysis  of  the  splanchnics  or  of  the  vasomotor 
centre  or  it  may  be  collected  in  the  veins  of  the  same  region  owing  to  a  stagnation 
of  the  venous  flow,  because  of  insufficiency  of  the  valves  of  the  heart.  The 
normal  function  of  the  vasomotors,  as  has  been  already  pointed  out,  is  to  regulate 
the  distribution  of  blood  in  such  a  way  that  the  total  cross-sectional  area  of  the 
vascular  system  remains  the  same, — dilatation  in  one  area  is  counterbalanced 
by  contraction  in  other  areas.  When  the  vasomotors  are  paralyzed,  the  heart 
drives  the  blood  into  the  regions  where  the  vessels  are  most  expansile,  the  tone 
of  the  smaller  arteries  is  lost,  the  blood  is  not  forced  into  the  veins  in  sufficient 
quantity,  too  little  blood  is  retiu-ned  to  the  right  heart  and  therefore  to  the  left 
heart,  the  pressure  in  the  aorta  falls.  The  peripheral  vessels  are  almost  blood- 
less, the  skin  becomes  pale  and  cold.  The  vessels  of  the  brain  likewise  receive 
an  insufficient  amount  of  blood ;  the  first  symptoms  of  cerebral  anaemia  are  seen 
in  the  effects  upon  the  higher  centres, — faintness,  and  then  loss  of  consciousness. 
The  pulse  becomes  rapid  and  small;  it  becomes  rapid,  because  the  lowering  of 
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the  aortic  pressure  has  lowered  the  tone  of  the  vagus,  or  perhaps,  too,  because  it 
is  making  a  compensatory  effort  to  increase  the  output  by  increasing  its  rate ;  the 
pulse  is  small,  nevertheless,  because  the  diastolic  period  is  shortened,  and  the 
heart  has  less  time  in  which  to  fill,  and  because,  at  best,  the  venous  pressure  is 
insufficient  properly  to  fill  the  heart. 

Heart  stimulants  are  therefore  not  indicated, — the  heart  does  not  lack 
ability  to  work,  but  material  to  work  with.  The  pictm*e  is  piu-ely  one  of  collapse 
due  to  vasomotor  paralysis.  The  same  pictm'e,  I  believe,  can  result  from  loss  of 
function  of  the  peripheral  mechanism,  as  I  have  already  sufficiently  emphasized. 
It  was  also  pointed  out  that  the  measiu'es  indicated  are  not  the  same  as  those 
needed  in  the  conditions  of  intact  peripheral  mechanism,  but  in  those  of  primary 
vasomotor  faiku'e,  which  we  are  now  discussing.  The  only  means  of  re-estab- 
lishing the  normal  conditions  in  vasomotor  paralysis  is  to  cause  a  contraction  of 
the  dilated  blood-vessels,  primarily  in  the  splanchnic  area. 

In  addition  to  the  mechanical  aids  already  mentioned,  such  as  posture  and 
compression  of  the  limbs  and  abdomen,  the  typical  vasomotor  drug  is  strj'chnia. 
In  England  and  France  it  is,  in  fact,  much  used.  Since,  however,  the  blood- 
pressure-raising  dose -of  strychnia  lies  close  to  the  point  at  which  convulsions 
result,  Gottlieb  considers  it  better  to  use  caffeine,  which  acts  as  a  vasomotor 
stimulant  without  causing  convulsions;  camphor  is  another  vasoconstrictor 
drug  which  is  practically  applicable. 

Just  as  the  effect  of  a  fall  of  pressure  is  to  start  a  progression  of  unfavorable 
symptoms,  so  the  successful  stimulation  with  a  vasconstrictor  drug  lays  the 
foundation  for  a  progressive  series  of  favorable  reactions.  The  vessels  in  the 
splanchnic  area  contracting,  there  results  a  filling  of  the  peripheral  blood-vessels, 
either  passively  because  of  the  increase  of  pressure,  or  because  the  splanchnic 
area,  by  virtue  of  some  internal  arrangement  of  the  vasomotor  centre  itself, 
is  normally  in  balance  with  the  areas  of  the  skin  and  brain  (loi  de  balancement 
of  Dastre  and  Morat  [28]).  The  brain  becomes  demonstrably  better  supplied 
with  blood  (29),  and  this  causes  the  post-anaemic  reaction  of  the  vasomotor 
centre,  which  raises  the  l^lood-pressure.  The  ansemia  of  the  brain  and  heart 
being  removed,  the  organism  can  again  assume  control  of  the  circulation.  Local 
ii'ritation  of  the  sensory  nerves  by  cold  applications  to  the  skin  is  also  said  to 
act  upon  the  splanchnics,  increasing  the  blood-pressure  and  improving  the  circu- 
lation of  the  brain  (30).  In  regard  to  the  use  of  ether  and  alcohol,  they  are 
certainly  not  vasoconstrictor  stimulants.  Both  act  undoubtedly  as  dilators  of 
the  blood-vessels  generally,  and  are  therefore  absolutely  contra-indicated. 
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Abbe's  method  of  treating  stricture 

of  oesophagus,  vii.  435 
Abbe  and  Hutchinson's  modification 
of  the  intracranial  operation  on 
tlie  trigeminal  nerve,  v.  400 
Abdomen,    anatomical  landmarks, 
vii.  108 
aponeuroses,  vii.   109 
inspection     of,     for     diagnosis, 

i.  514 
muscles,  vii.  109 
nerve  supply,  vii.  112 
surface  of,  vii.  109 
surgicaJ  landmarks,  vii.  108 
tumors  of,  diagnosis  of,  vii.  96 
vascular  supply,  vii.  112 
Abdominal    aorta,    diagnostic    sig- 
nificance of  pulsation  in,  i.  531 
Abdominal    cavity,     drainage    of, 
vii.  114 
irrigation  of,  vii.  119 
surgery  of,  i.  62 
Abdominal   distention,   post-opera- 
tive, treatment,  iv.  155 
Abdominal  hernia,  vii.  555 
Abdominal  operations,  under  local 

ansesthesia,   iv.   251-256 
Abdominal  section,  vii.  105 

adhesions  after,  vii.  132 
anatomical      considerations, 

vii.  107 
closure  of  incision,  vii.   128 
disinfection  of  abdomen,  vii. 

137 
drainage,  vii.  114 
dressing  the  wound,  vii.  140 
hernia  after,  vii.  133 
historical,  vii.  105 
incisions,  vii.  123 
irrigation  in,  vii.  119 
linea  alba,  vii.  110 
linea  semilunaris,   vii.    Ill 
lineae  transversse,  vii.   Ill 
muscles,  vii.  109 
nerve  supply,  vii.  112 
operative  technique,  vii.  137 
peritoneum,  vii.  Ill 
position    of    patient    during 

operation,  vii.  120 
post-operative  care,  vii.  141 
post-operative  sequelae,   vii. 
132 
Abdominal  wall,  abscess  of,  vii.  78 
actinomycosis  of,  vii.  89 
adenoma  of  sebaceous  glands 

of,  vii.  86 
anatomy  of,  vii.  75 
angioma  of,  vii.  86 
burns  of,  vii.  93 
carcinoma  of,  vii.  87 
contusions  of,  vii.  91 
desmoid  tumors  of,  vii.  83 
embryology  of,  vii.  75 


Abdominal  wall,  fibroma  molluscum 
of,    vii.  87 
hydatid  cysts  of,  vii.  89 
incised  wounds  of,  vii.  94 
landmarks,  vii.  107 
lipoma  of,  vii.  87 
lymphatics  of,  vii.  75 
nerve  supply  of,  vii.  77 
phlegmon  of,  vii.  77 
punctured  wounds  of,  vii.  95 
sarcoma  of  skin  of,  vii.  87 
scalds  of,  vii.  93 
surgical  diseases  of,  vii.  75, 

77 
ulceration  of,  vii.  80 
wounds  of,  vii.  75,  91 
Abducens  nerve,  surgery  of  the,  v. 

380 
Aberrant  testis,  vi.  660 
Abscess,  i.  128;  ii.  143 
absorption  of,  ii.  153 
acute,  i.  254;  ii.  147,  456 
auricular,  v.  672 
axillary,  vii.  66 

bone,  in  Pott's  disease,  iv.  935 
burrowing,  i.  141 
by-results  of,  ii.  152 
cerebellar,  v.  256,  789 
cerebral,  v.  251,  789 

diagnosed  from  cerebral  tu- 
mor, v.  317 
chronic,  i.  141,  255;  iii.  580,  644 
circumtonsillar,  v.  818 
classification,  ii.  143 
clinical  features  of,  ii.   147 
cold,  i.  141,  255;  ii.  159;  iii.  572 
sterility  of  contents,  ii.  78 
surgical    treatment,     ii.    88, 
161 
congestive,  i.   141 
constitutional    disturbance    in, 

ii.  152 
deep-lying,  ii.  457 
Dubois's,   of  thymus,   vi.  398 
dumb-bell,  of  brain,  v.  252 
eliminating,  ii.  148 
embolic,  i.  128,  129 
external     discharge     of     dead 

material  from,  i.  233 
extradural,  v.  789.  793 
gravitation,  ii.  152,  160 
healing  of,  i.  103 
hemorrhagic,  ii.   149 
Hilton's    method    of    opening, 

ii.  159    vi.  341 
in  Pott's  disease,  iv.  935,  947 
intradural,  v.  789,  794 
intraglandular,  vi.  512 
intraperitoneal    (and    see    Sub- 
phrenic ab.scess),  vii.  494 
ischio-rectal,  vii.  811 
mammary,  vi.  511 
mediastinal,  iv.  981 
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Abscess,  metastatic,  i.  129;  ii.  152 
miliary,  i.  129 
palmar,  ii.  157 

deep,  vii.  60 
pelvirectal,  vii.  811 
perianal,  vii.  810,  812 
perirectal,  vii.  810,  812 
perisinous,  v.  793 
periumbilical,  vii.  78 
periurethral,  vi.  752,  808 
postmammary,  vi.  512 
psoas,  in  Pott's  disease,  iv.  950 
retro-oesophageal,  in  Pott's  dis- 
ease, iv.  949 
retroperitoneal    (and    see    Sub- 
phrenic    abscess),    ii.      159; 
vii.  493 
retropharyngeal,    ii.    535,    536; 
V.  819;  vi.  343 
in  Pott's  disease,  iv.  949 
retrorectal,  vh.  811 
submammary,  vi.  512 
subphrenic       (and      see      Sub- 
phrenic abscess),  vii.  450,  478 
treatment  of,  ii.   153,   156;  iii. 

677,   720 
tropical,  of  liver,  viii.   209 
tuberculous,  or  "cold,"  iii.  572 
general  constitutional  treat- 
ment of,  ii.  163 
of  liver,  viii.  224 
treatment  of,  iv.  978 
tubo-ovarian,  viii.  409 
union   by  second   intention  in, 
ii.  148 
Abscission,     Critchett's     operation 

for,  V.  618 
Absorbable  sutures,  i.  728 
Absorption,     ulcerative    or    inter- 
stitial, the  term  defined,  ii.  202 
Acanthoma     adenoides     cysticum, 

ii.  349 
Acanthosis    nigricans,    or    dystro- 
phia   papillaris    et    pigmentosa, 
ii.  388 
Accessory    pancreatic    bodies,   viii. 
161 
sinuses,    diseases    of,    x-ray    in 
diagnosis  of,  vi.  209 
exostoses  of,  iii.  410 
tumors  of,  vi.  186,  200 
thyroids,  vi.  353,  366,  396 
Accident  (railroad)  dressing   cases, 
viii.  1050,  1051,  1054,  1055,  1056 
Accidents,  in  naval  service,  viii.  972 
A.  C.  E.  mixture  as  an  anaesthetic, 
iv.  202 
or     anesthol,     or     chloroform- 
ether     sequence     for     anaes- 
thesia, iv.  210 
Acetabulum,  in  congenital  disloca- 
tion of  the  hip,  iv.  751 
Acetonaemia,  fatal,  iv.  162 
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Acetone  in  the  urine  of  diabetics  an 
unfavorable    prognostic    sign,    i. 
794 
Achillo-bursitis,   iv.   889 
Acid    intoxication,    post-operative 

and  post-anEestlietic,  iv.  162 
Acidosis  in  diabetic  patients,  i.  794 
Acinous   carcinoma   of   breast,    fe- 
male, vi.  534 
Acne,  ii.  308 

artiflcialis,  ii.  308 
cachecticorum,  ii.  310 
diabeticorum,  ii.  308 
indurata,  ii.  310 
keloid,  ii.  310 
punctata,  ii.  310 
rosacea,  ii.  310,  315 

of  face,  V.  478 
tar,  ii.  310' 
varioliformis,  ii.  310 
vulgaris,  ii.  308 
Acquired  syphilis,  bone  lesions  of, 

iii.  369-378 
Acquired  torticollis,  iv.  781 
Acromegal.v,  iii.  340-343,  397 

and  gigantism,  resemblances 
and  differences  between  them, 
iii.  342 
possible  relations  between  it 
and  the  genital  glands,  thy- 
roid, thymus,  pituitary,  etc., 
iii.  343 
relation     of,     to     hypophyseal 

tumors,  V.  26 
x-ray  features  of,  i.  685 
Actinomycosis,  ii.  55,  330;  iii.  34 
bovis,  ii.  56 

leads  to  ulceration,  i.   227 
madurae,  ii.  61 
of  abdominal  wall,  vii.  89 
of  brain,  v.  302 
of  breast,  female,  vi.  519 
of  CiECum,  vii.  725 
of  chest  wall,  vi.  410 
of  cranium,  v.  47 
of  face,  v.  458 
of  gall-bladder,  viii.  233 
of  jaws,  vi.  883 
of  liver,  viii.  225 
of  lung,  viii.  25 
of  neck,  vi.  346 
of  peritoneum,  vii.  752 
of  pharynx,  v.  823 
of  rectum,  vii.  800 
of  salivary  glands,  vi.  303 
of  spine,  vi.  448 
of  thyroid,  vi.  372 
of  tongue,  vi.  242 
of  verm.iform  appendix,  vii.  636 
Actual    cautery    as    a    sterilizing 

agent,  i.  710 
Acupressure,  control  of  hemorrhage 

by,  vii.  243 
Acupuncture,  iv.  604 
Adamantine  epithelioma,  iii.  474 

of  jaw,  vi.  841 
Adamantinoma,  iii.  474 
Adami,     J.     G.,     classification     of 

tumors,  i.  297 
Adenectomy,  v.  830 
Adenitis,  axillary,  vii.  66 
Adenoids,  v.  825;  vi.  860 
Adeno-carcinoma,  i.  346,  356 


Adeno-carcinoma,     of    Bartholin's 
gland,  vi.  570 
of  breast,  female,  vi.  536 
of  cervix  of  uterus,  viii.  594 
of  rectum,  vii.  899 
of  uterus,  viii.  663 
primary,  in  mice,  i.  390 
Adeno-cystoma,  of  breast,  female, 

vi.   523 
Adeno-fibroma,  i.  304,  346 
of  breast,  female,  vi.  523 
Adeno-papilloma   of   palate,    hard 

vi.  863 
Adeno-.sarcoma,      cystadeno-sarco- 
ma,  i.  348 
of  jaw,  iii.  474 
of  kidney,  viii.  137 
Adenoma,  i.  345 
alveolar,  i.  345 
intranasal,  vi.  195 
its    relations    to    glandular    hy- 
perplasia, i.  349 
its  transition  to  malignancy,  i. 

350 
malignum   or   carcinomatosum, 

i.  350 
papuliferous,  i.  345 
tubular,  i.  345 
Adenomyoma  of  uterus  and  acces- 
sory   organs     (and    see    Uterus, 
adenomyoma  of),  viii.  575 
Adhesions,  nasal,  vi.  81 

peritoneal,  vii.  726 
Adhesive  plaster,  i.  736 

abdominal  scultetus,  iv.   594 
after   abdominal   operations 
and    for    abdominal    sup- 
port, i.  737 
in  closure  of  wounds,  i.  738 
Adiaemorrh.vsis,    definition    of,    v. 

107 
Adiposis  dolorosa,  i.   189 
Administrative  surgical  work,  viii. 

823 
Adrenalin   in   treatment   of  shock, 

i.  494,  495 
Advancement,    for    strabismus,    v. 

640 
After-cataract,  v.  637 
Age    as    a    predisposing    factor    in 
tuberculous  arthritis,  iii.  567- 
569 
as  influencing  diagnosis,  i.  507 
influence  of,  upon  prognosis  in 
surgical  diseases,  i.  772 
Aged,  operations  upon  the,  i.   776 
Agent,  surgeon  responsible  for  act 

of  his,  viii.  717 
Agglutination  thrombi,  i.  85 
Agglutinin  and  its  action,  i.  417 
Agnew,  D.  Hayes,  i.  19 
Aikins'  hoop-iron  splint,  iii.  306 
Ainhum,  ii.  389 

Air  as  a  source  of  infection,  i.  698 
collections  in  the  scalp,  v.  11 
embolism,  vii.  195 

in  veins  of  neck,  vi.  325 
Akoin  as  a  local  an.Tsthetic,  iv.  233 
Alae  of  nose,  restoration  of,  iv.  693 
Albuminuria,  i.  568 

surgical  importance  of,  when 
due  to  presence  of  blood  in 
the  urine,  i.  569 


Alcohol  as  an  accessory  hand  dis- 
infectant, i.  707 
Aleppo  boil,  ii.  342 
Alexander-Adams     operation     for 
shortening  the  round  ligaments, 
viii.  471 
Alexander's  operation,   Mayo's  in- 
ternal, vi.  615 
Alexin,  action  of,  i.  418 
Alimentary   tract,   disorders  of,  in 
their   relation   to   surgical   prog- 
nosis, i.  790 
Allen,    Freeman,    on     auEesthetics 
and    the    production   of   general 
anaesthesia,  iv.  169 
Alligator  forceps,  vii.  771 
Allis'  inhaler,  iv.  187 

method    for    the    reduction    of 
backward  dislocations  of  the 
hip,  iv.  79 
method    of    treatment    of    for- 
ward    (thyroid)     dislocations 
of  the  hip,  iv.  82 
Alveolar   border,  adamantine    epi- 
thelioma of,  vi.  843 
diffuse    hypertrophy    of,    in 

leukaemia,  vi.  817 
necrosis  of,  vi.  881 
tumors  of,  primary,  vi.  816 
operations  for,  vi.  866 
Alveolar  periostitis,  vi.  879 
Amann's  method  in  radical  opera- 
tions   for    carcinoma    of    uterus, 
viii.  638 
Amazia,  vi.  507 
Ambulances,  viii.  842 
Ambulance  cars,  viii.  841 
Ambulance  companies  in  military 

service,  viii.  954 
Ambulatory  dre.ssings,  iii.  207 
American  practice  of  surgery,  char- 
acteristics of,  i.  39 
Ammonium    excretion,    total,    de- 
termination  of,    in   diabetic   pa- 
tients, i.  795 
Ammunition,   investigations   as   to 
its  poisonous  qualities,  made  by 
Major  I.a  Garde,  iii.  36 
Amcebic  appendicitis,  vii.  636 
Amputating  knives  and  scalpels,  iv. 
274 
saws,   varieties  used,  iv.  274 
Amputations   and   disarticulations, 
iv.  263 
mortality  statistics  of,  iv.  360- 
363 
Amputation    above    the    shoulder 
joint,     the     interscapulo- 
thoracic  method,  iv.  308- 
311 
the       interscapulo-thoracic 
method  as  elaborated  by 
Paul  Berger,  its  successive 
steps,  iv.  308 
the      interscapulo-thoracic 
method,  Le  Conte's  modi- 
fication  in   dealing    with 
the  clavicle,  iv.  311 
after-treatment,  iv.  278 
agents    for    the    coaptation    of 
flaps  and  for  drainage,  iv.  274 
agents     for     controlling     hem- 
orrhage in,  iv.  273 
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Amputation,  choice  of  methods,  iv. 
272 
circular  method,  two    varieties 
of,  iv.  270 

classified  as  immediate,  pri- 
mary and  secondary,  iv.  276 

drainage  after,  iv.  274 

dressing  of  the  stump,  iv.  275 

elliptical  method,  iv.  271 

flap  methods,  divisions  of,  iv. 
271 

in  shock,  iv.  276 

instruments  and  other  agents 
needed  for,  iv.  273-276 

manner  of  using  the  knife,  iv. 
275 

modified  circular  method,  iv.  271 

mortality  statistics  of,  iv.  360- 
363 

neuroma,  i.  289;  iv.  268 

oval  or  racquet  method,  iv.  271 

question  of,  in  simultaneous 
fractures  of  the  tibia  and 
fibula,  iii.  201 

racquet  method,  iv.  271 

site  of,  iv.  276 

special,  iv.  278-360 

the  stump,  iv.  268-270 
carcinoma  of,  vii,  67 

use  of  the  saw  in,  iv.  276 
Amussat's  operation  of  atresia  of 

rectum,  vii.  775,  778 
Amygdalectomy,  v.  834,  836 

after-treatment,  v.  840 
Amygdalitis,  v.  813,  815 
Amyloid,  i.  194,  195 

appearance  of  organs  affected 
by,  i.  196 

diseases  in  which  it  is  frequently 
found,  i.  195 

experimentally  produced,  i.  195 

transformation,  a  result  of  pro- 
longed suppuration,  i.   255 

tumors  of  tongue,  vi.  254 

views    of    von    Reclclinghau.sen 
and     Czerny     in    regard     to 
sources  of,  i.  195 
Anaemia,  i.  234,  238 

choice  of  ansesthetics  in,  iv.  220 

chronic  splenic,  viii.  71 

circumscribed,  i.  239 

collateral,  i.  239 

from  hemorrhage,  i.  245 

pernicious,  blood-counts  in,  i. 
241 

primary,  i.  240,  241 

secondary,  i.  240,  244 

splenic,  viii.  71 
Aniemic  necrosis  or  infarction,  i.  239 
Anaesthesia,  i.  63 

administration  of  stimulants 
preliminary,  to,  iv.  175 

after-effects  of,  management  of 
patient  after  withdrawal  of 
anaesthetic,  iv.  227,  228 

by  chloroform,  dangers  attend- 
ing its  use,  iv.  198 

by  Cushing's  "morphia-cocaine- 
chloroform"  combination,  iv. 
238 

by  endoneural  injection,  as  in- 
troduced by  Crile,  Gushing, 
and  Matas,  iv.  237 


Anaesthesia,    by    ether,    the    close 
method,  iv.  191 
by  mixtures  of  nitrous  oxide  and 
air    or    oxygen,    its    advan- 
tages and  disadvantages,  iv. 
182 
by  nitrous  oxide,  iv.  178 
by  nitrous  oxide  and  air  with 
a   Bennett's   inhaler,   iv.    182 
by    nitrous    oxide    and    oxygen 
with    a    Hewitt's    apparatus, 
iv.  183,  184 
by  nitrous  oxide,  signs  of,  iv.  181 
by  perineural  injection,  as  pro- 
posed by  Hulsted,  iv.  236 
choice  of  methods  for  different 

operations,  iv.  215 
contra-indications  to  use  of,  iv. 

108 
diseases  and  conditions  requir- 
ing special  methods  of,  iv.  220 
first  operation  under,  i.  63 
general,  conditions  contra-indi- 
cating its  use,  iv.  108 
local,   by   application  or  injec- 
tion of  drugs,  iv.  232 
by  cold,  iv.  232 
by   infiltration,   as   used   by 
Reclus   and   Schleich  and 
modified    by    Matas    and 
Braun,  iv.  236 
by  pressure,  iv.  231 
by   surface    application,    iv. 

236 
constriction,    cooling,      and 
adrenalin    as    aids    in    its 
production,  iv.  234 
general    considerations,    iv. 

231 
general     preparations     and 

technique,    iv.    238-240 
indications  and  contra-indi- 
cations, iv.  237 
methods  of  application,   iv. 
236 
mixed,  iv.  173 

advantages    and    disadvan- 
tages of,  iv.  174 
moral,  i.  489 

mouth-gags,  tongue  forceps,  and 
various  appliances  that  may 
be  needed  in,  iv.  176-178 
of  larynx,  v.  896 
physical  examination  of  patient 

preliminary  to,  iv.  175 
preparation  of  the  patient  for, 

iv.  172 
recovery  period,  iv.  227 
relation  to  surgical  shock,  i.  479 
spinal,  iv.  256-262 

drugs  used  in  producing  it, 

and  their  do.^es,  iv.  258 
extent  of  its  influence,  and 
on    what    dependent,    iv. 
257 
in  rectal  surgery,  iv.   250 
indications    and    scope,    iv. 

260-262 
unpleasant    and    dangerous 
symptoms  connected  with 
its  use,  iv.  257 
used    for    diagnostic    examina- 
tion, i.  553 


Anaesthesia,    vomiting    during     or 
after,    the    management    of,   iv. 
228 
Anjesthesia    dolorosa    and    its    ex- 
planation, iv.  234 
Anaesthetic    agents    and    methods 
choice  of,  iv.  211 
mixtuies,   action  and   mode  of 
administration  of,  iv.  203 
safety  of,  iv.  202 
Anaesthetics,  administration  of,  iv. 
178 
in  cerebral  operations,  v.  344 
administration   of;    circumstan- 
ces   under  which  it  is    espe- 
cially dangerous,  i.  784 
and  the  production  of  general 

anaesthesia,  iv.  169 
after-effects  of,  iv.  227 
choice  of,  in  operations,  iv.  147 
consent  to  use  of,  viii.  753 
death  from,  medico-legal  aspect 

of,  viii.  753,  754,  755 
historical  sketch  of  their  intro- 
duction and   use  in  surgery, 
iv.  169-172 
in  naval  service,  viii.  984 
in  sequence,  administration  of, 
iv.  208 
various  forms  of,  iv.  209 
irritant  effects  of,  upon  certain 
diseases,  i.  786 
Anaesthetist,  preparation  and  equip- 
ment of  the,  iv.  175 
Anaesthetization  of  aged  patients, 
iv.  213 
of  infants  and  children,  iv.  212 
of  patients  having  obstruction 
in  the  upper  air  passages,  the 
use  of  tubes  in,  iv.  213,  214 
of  so-called  "difficult  subjects," 
iv.  213,  214 
Anaesthetized     patient,     attentions 
demanded  for  his  care  and  com- 
fort, iv.  148 
Anaesthol  as  an  anaesthetic,  iv.  202 
introduced  by  Willy  Meyer,  iv. 
172 
Anal  examinations,  vii.  765 

papilke,  hypertrophied,  vii.  897 
Anal-urinary  fistula,  vii.  828 
Anasarca,  definition  of,  i.  236 
Anatomical    appearances    as    diag- 
nostic factors,  i.  513 
Anatomical  tubercle,  ii.  637 
Andrews,    E.    Wyllys,   on   Abdom- 
inal Hernia,  vii.  555-617 
Andrews'  operation  for  cure  of  in- 
guinal hernia,  vii.  577 
stone  searcher,  viii.  309 
Anel's  method  of  ligating  for  aneu- 
rysm, vii.  278 
Aneurysm,  vii.  258,  261 

and  angioma  of  bone,  their  re- 
lation to  sarcoma,  iii.  439,  440 
and   atheroma,   anaesthetics  in- 
dicated in,  iv.  221 
and      interstitial      hemorrhage, 

treatment  of,  ii.  663 
arterial  varix,  vii.  258 
arterio-venous,  vii.  288 
by  anastomosis,  vii.  259 
cirsoid,  vii.  259 
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Aneurysm,  congenital,  vii.  263 

cylindrical,  vii.  262 

dissecting,  vii.  262 

embolic,  vii.  1S6,  263 

false,  vii.  261 

fusiform,  vii.  261 

Hunter's    principles    of    treat- 
ment of,  i.  39 

idiopathic,  vii.  263 

in  mouth,  vi.  248 

in  neck,  venous,  xi.  338 

of  aorta,  diagnosed  from  Pott's 
disease,  iv.  955 
il  ace  wen's    method    of    nee- 
dling for,  viii.  40 

of  arteries  in  neck,  vi.  331 

of  common  carotid  artery,   vi. 
331 

of  external  carotid   artery,    vi. 
335 

of  eyelids,  v.  552 

of  face,  v.  473,  475 

of    gluteal    artery  (traumatic), 
vii.  25 

of  innominate  artery,   vi.   336; 
viii.  42 

of    internal    carotid   artery,   vi. 
336 

of  internal  pudic   artery  (trau- 
matic), vii.  28 

of  obturator  artery,  vii.  28 

of  scalp,  V.  23 

arterio-venous,  v.  23 
cirsoid,  v.  19 

of  sciatic  artery,  traumatic,  vii. 
27 

of  subclavian  artery,  vi.  337 

of  thoracic  aorta  and  branches, 
viii.  37 

of  vertebral  artery,  vi.  337 

operations  for,  by  Wright  Post, 
i.  40 

racemose.     See    Cirsoid    aneu- 
rysm 

saccular,  vii.  262 

spontaneous,  vii.  263 

traumatic,  vii.  262 

after  organization  of  clot,  i. 
288 

true,  vii.  261 

tubular,  vii.  261 
Aneurysmal  varix,  vii.  289 

and    varicose   aneurysm,   ii. 
664 
Angina,   Ludwig's,  ii.  536;  v.  444; 
vi.  341 

of  pharynx,  v.  822 

Vincent's,  v.  822 
Angioma,  i.  319 

arteriale  racemosum.  i.  321 

fissural,  i.  321 

intranasal,  vi.  195 

neuropatliic,  i.  321 

senile,  i.  321 

simple  hypertrophic,  i.  320 

Thoma's  views  of  its  etiology, 
i.  322 

traumatism  a  cause  of,  i.  321 
Angio-sarcoma,    i.    320,    333,    338, 
340,  344 

endothelial,  i.  323,  340 

of  skull,  v.  32 

perithelial,  i.  323,  340 


Angio-sarcoma,  plexiform,  i.  340 

Angiosclerosis,  vii.  204 

Angular   curvature   of   spine    (and 

see  Pott's  di.sease),  iv.  927 
Aniridia,  v.  613 

Ankle,  amputation  for  tuberculous 
disease  of,  iii.  720 
contusions  of,  iii.  758 
sprains  of  the,  iii.  755 
Ankle-clonus  in  diagnosis,  i.  539 
Ankle-joint,    a    frequent    seat    of 
chronic  ab.scess  (tuberculous), 
iii.  715 
congenital  dislocation  of,  iv.  766 
disarticulation  at  (Syme's  oper- 
ation), surgical  anatomy,  iv. 
329 
excision  of,  iv.  457-463 

for  tuberculous  disease,   iii. 
720 
incised  wounds  of,  iii.  759 
Kocher's  operation  for  excision 
of    a   tuberculous  astragalus, 
iii.  719 
normal  motion  at,  iv.  915 
radiographic   study   of  epiphy- 
seal   development    about    it. 
i.  596 
tuberculous  disease  of.  iii.  711. 
712.  .20 
Ankyloglossia.  vi.  226 
Ankyloblepharon,  v.  561 

operations  for.  v.  566 
Ankylosis  of  the  hip.  arthroplastic 
operation  by  Murpl'y,  iv.  376. 
377 
of  the  knee,  bony,  as  an  indica- 
tion  for   excision   or   arthro- 
plasty, iv.  438 
of  maxillary  joint,  vi.  889 
of  spine,  vi.  450 
of  the  shoulder  as  an  indication 

for  excision,  iv.  395 
i-rays  in  diagnosis  of,  i.  687 
Annam  ulcer,  i.  231 
Annular  pancreas,  viii.  161 
.4.nnu!us  senilis,  v.  603 
Anomalies  of  Fallopian  tube.   viii. 
397 
of  ovary,  viii.  397 
of  pancreas,  viii.  160 
of  prostate,  viii.  340 
of  spleen,  viii.  61 
of  urinary  bladder,  viii.  282 
.■\.nophthalmos,  v.  554 
Anorchidia,  vi.  659 
Ano-rectal  fistula,  vii.  816 

syphiloma,  of  Fournier,  vii.  800 

AiUetlexion    of    uterus     (and    see 

Uterus,  anteflexion  of),  viii.  455, 

456 

Anteposition     of     uterus  (and     see 

Uterus,  anteposition  of),  viii.  455 

Anterior    mediastinum,    operations 

on,  viii.  57 
Anterior    reposition,    in   congenital 

dislocation  of  the  hip,  iv.  762 
.\ntero-posterior  curvature  of  spine 

(and  .see  i'ott's  di.sease),  iv.  927 
Ante  version    of    uterus     (and    see 
Uterus,  anteversion  of),  viii.  455, 
456 
Anthracosis,  i.  207 


Anthrax,  ii.  48;    iii.  31 

bacteriological  diagnosis,  ii.  49, 

52,  33S 
external,  ii.  335 
immediate  causes  of.  ii.  335 
inoculation,  ii.  335 
internal,  ii.  335 
intestinal,  ii.  52 
(Pdema,  ii.  337;  iii.  32 
of  face,  v.  436 

prophylactic  vaccinations,  ii.  63 
pulmonary,  ii.  52 
Sclavo's  anti-anthrax  serum  in 

treatment  of.  iii.  33 
treatment,  ii.  53 
Anthrax-oedema,  ii.  337-339;  iii.  32 
Antisepsis,  i.  66 

Antiseptic  and  aseptic,  as  discrim- 
inated in  surgery,  i.  695 
irrigation   in   tiie   treatment   of 
1  compoimd  fractures,  iii.  205 

surgery,  its  meaning  as  used  by 
Lister,  i.  695 
I  Antiseptics,  definition  of,  i.  695 

Antistreptococcic     serum     in     the 
I      treatment     of     infectious     poly- 
arthritis, iii.  503 
Antitoxin,  its  bactericidal  action,  i. 

418 
Antrum,  absence  of,  vi.  148 
accessory  ostia,  vi.  156 
acute  inflammation  of,  vi.  156 
anatomy  of,  vi.  148 
carcinoma  of,  vi.  169,  832 
catheterization  of.  vi.  160 
chronic  inflammation  of,  vi.  159 
chronic    suppuration    of    intra- 
nasal, operation  for,  vi.  163 
dentigerous  cyst  of,  vi.  158,  830 
diseases  of,  vi.  148.  156 
fibrosarcoma  of.  vi.  830 
fibromyxosarcoma  of,  vi.  830 
foreign  bodies  in,  vi.  158 
inflammation  of,  vi.  156,  159 
malignant  disease  of,  vi.  169 
mucocele  of,  vi.  159 
pathology  of.  vi.  156 
sarcoma  of.  vi.  170 
transillumination  of,  vi.  207 
tuberculosis  of,  vi.  883 
tumors  of,  vi.  200,  830 

operations  for,  vi.  86b 
wounds  of,  vi.  169 
Antyllus'    method    of   ligating    for 

aneurysm,  vii.  280 
Anuria,  in  renal  calculus,  viii.  116 

treatmerj,  viii.   120 
Anu.s.  abnormal  narrowing  of,  vii. 
77.5 
abnormalities  of,  vii.  785 
anatomy  of,  vii.  761 
artificial.     See  Colostomy 
atresia  of,  vii.  775 
examination  of,  vii.  765 
fissure  of,  vii.  801 
imperforate,  vii.  775 
lymphatics  of.  vii.  763 
malformations  of.  vii.  774 
nerve  supply  of,  vii.  763 
occlusion  of.  by  membrane,  vii. 

781 
operations   on,    anse-sthetics   in, 
vii.  771 
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Anus,  physiology  of,  vii.  761,  764 
surgical  diseases  of,  vii.  761 
syphilis,  congenital,  of,  vii.  800 
ulcer  of,  irritable,  vii.  801 
wounds  of,  vii.  761 
Aorta,     abdominal,     ligature     of, 
transperitoneal  and  retroperi- 
toneal methods,  iv.  506 
aneurysm  of,  Macewen's  method 

of  needling  for,  viii.  40 
distortion  of,  in  Pott's  disease, 

iv.  938 
gunshot  wounds  of,  vii.  230 
thoracic,  aneurysm  of,  viii.  37 
Apoplectic  pancreas,  viii.   180 
Apoplexy,  late,  v.  261 

late  post-traumatic,  v.  266 
Appendicitis,  acute,  vii.  628 

abdominal  distention  in,  vii. 

656 
abscesses  in,  vii.  642 
bacteria  in,  vii.  630 
blood  count  In,  vii.  653 
catarrhal,  vii.  632 
chronic,  vii.  628 

exudative,  vii.  633 
facial  expression  in,  vii.  652 
fever  in,  vii.  651 
fulminating,  vii.  647 
•       gangrenous,  vii.  634 
intermittent,  vii.  628 
interstitial,  vii.  633 
jaundice  in,  vii.  657 
muscular  rigidity  in,  vii.  650 
nausea  in,  vii.  649 
onset  of,  vii.  643 
operation  for,  vii   675 
pain  in,  vii.  648 
posture  in,  vii.  655 
pulse  in,  vii.  652 
question  of  operation  in,  vii. 

667 
secondary  abscesses  in,  vii. 

642 
tenderness  in,  vii.  649 
tuberculous,  vii.  628 
tumor  in,  vii.  655 
varieties  of,  vii.  627 
vomiting  in,  vii.  649 
perforative,  vii.  628 
time  when  operative  treatment 
was  introduced,  i.  58 
Appendicostomy,  vii.  696,  797 
Appendicular  colic,  vii.  631 
Appendix  epididymidis,  vi.  630 
Appendix   vermiforrais,   actinomy- 
cosis of,  vii.  636 
amputation  of,  vii.  683 
anatomy  of,  vii.  618 
cancer  of,  vii.  625 
carcinoma  of,  vii.  625 
colic  of,  vii.  631 
congenital  malformations  of, 

vii.  624 
cysts  of,  vii.  624 
delivery  of  the,  vii.  682 
development  of,  vii.  619 
diseases  of,  vii.  618 
endothelioma  of,  vii.  625 
fibro-myoma  of,  vii.  625 
fossae  of,  vii.  621 
inflammation  of  (and  see  Ap- 
pendicitis), vii.  618,  632 


Appendix    vermiformis,    intUssu.s- 
ception  of,  vii.  624 
malformation  of,  congenital, 

vii.  624 
mesentery  of,  vii.  622 
nerve  supply  of,  vii.  622 
papilloma  of,  vii.  625 
peritoneal  folds  of,  vii.  621 
physiology  of,  vii.  623 
positions  of,  vii.  618,  619,  622 
removal  of,  by  Thomas  G. 

Morton,  i.  58 
removal   of,    when   not    dis- 
eased, vii.  691 
sarcoma  of,  vii.  625 
search  for  the,  vii.  681 
shape  of,  vii.  618 
statistics  of  diseases  of,  by 

George  Lewis,  i.  58 
tuberculosis  of,  vii.  636 
tumors  of,  vii.  624 
Appliances,  prosthetic,  vi.  3 

dental,  vi.  7 
Aprosexia,  v.  827 
Arachnitis,      localized       traumatic 

serous,  v.  182 
Arachnoid  cysts,  v.  181 
Archibald,  Edward,  on  Surgical  .Af- 
fections and  Wounds  of  the  Head, 
V.  3-378 
Arcus  senilis,  v.  603 
Areola    (of    breast),    affections    of 

(and  see  Nipple),  vi.  507 
Argyria,  i.  207 

Argyrosis  of  conjunctiva,  v.  582 
Arlt's  method  of  blepharoplasty,  iv. 
675 
for  epicanthus,  v.  570 
for  pterygium,  v.  594 
operation  for  entropion,  v.  563 
for  symblepharon,  v.  567 
Arm,   amputation  of,   by  circular 
method,  iv.  299 
by  method  in  which  anterior 
and  posterior  flaps  are  em- 
ployed, iv.  299 
methods  of,  iv.  299 
surgical  anatomy,  iv.  298 
through  the  surgical  neck  of 
the  humerus,  iv.  300 
Arm,  transverse  section  of,  in  the 

middle,  iii.  237 
Armstrong,  George  E.,  on  surgical 
diseases  and  wounds  of  the  mouth, 
tongue,  and  salivary  glands,  vi. 
221-312 
Armstrong's  method  of  excision  of 

tongue,  vi.  286 
Army   (and  see  Military  organiza- 
tion of),  viii.  896 
authorized  strength  of,  viii.  897 
in  time  of  war,  viii.  923 
medical  department,  administra- 
tion of,  viii.  944 
Arsenical  ostitis,  of  jaws,  vi.  889 

periostitis,  of  jaws,  vi.  889 
Arterial  hemorrhage,  vii.  233 

varix,  vii.  258 
Arteries  and  veins,  ligature  of,  in 

their  continuity,  iv.  468 
Arteries,  contusions  of,  vii.  208 
"end"     or     "terminal,"     their 
relation  to  infarctions,  i.  239 


Arteries,    guides    for    incision    and 
locating,  iv.  469 
in  neck,  injuries  of,  vi.  323 
inflammation  of    (and    see  Ar- 
teritis), vii.  202 
ligature  of  individual,  iv.  476 
in  treatment  of  acute  simple 
inflammation,  i.  114 
of  brain,  v.  101 
rupture  of.  vii.  235 
suture    of,    control   of    hemor- 
rhage by,  vii.  249 
temporary  control  of  the  circu- 
lation in,  by  ligature,  iv.  475 
wounds  of,  vii.  222 
Arteritis,  vii.  202 
Arteriocapillary  fibrosis,  vii.  204 
Arteriohths,  i.  200;  vii.  180 
Arteriorrhaphy,    Brewer's    method 
of,  vii.  253 
Carrel's  method  of,  vii.  252 
control   of  hemorrhage  by,  vii. 

249 
De  Gaetano's  method  of,  vii.  255 
Dorrance's  method  of,  vii.  255 
Murphy's  method  of ,  vii.  250,  251 
Payr's  method  of,  vii.  251 
technique  of.  vii.  257 
Arteriosclerosis,  vii.  204 
Arteriosclerotic  gangrene,  vii.  207 
Arteriothrorabosis,  vii.  181 
Arterio-venous  anastomosis,  treat- 
ment   of    beginning    arterio- 
sclerotic gangrene  by,  vii.  207 
aneurysm,  vii.  288 
Arterioversion,  vii.  243 
Arthrectomy,  definition  of  term,  iv. 
368 
in  the  treatment  of  tuberculous 
joint  di.sease,  iii.  590 
Arthritis,  atrophic,  iii.  504 

chronic    non-tuberculous,  i-ray 

appearances  of,  i.  656 
chronic  villous,  iii.  528-530 
deformans,      as      distinguished 
from   tuberculosis   of   the 
knee-joint,  iii.  699 
of  spine,  vi.  454 
hypertrophic,  iii.  513,  517,  520, 

525 
neuropathic,  as  a  cause  of  path- 
ological dislocation,  iv.  7 
rheumatoid,  iii.  504 
suppurative,  as  a  cause  of  path- 
ological dislocation,  iv.  8 
of  the  shoulder  joint  as  an 
indication  for  excision,  iv. 
395 
tuberculous,  iii.  565,  573 
Arthrodesis  at  hip,  for  paralytic  de- 
formities of  the  lower  extrem- 
ities, iv.  869 
for  acquired  talipes,  iv.  921,  923 
for  infantile  paralysis,  iv.  843 
Arthropathies,  ii.  514 
Arthroplastic  operation  for    anky- 
losis of  knee,  report  of  case  by 
Murphy,  iv.  375 
Arthroplasty,  aims  of  the  operation, 
iv.  372 
Murphy's  studies  on  the  restor.^- 
tion  of  mobility  and  function 
in  a  joint,  iv.  373 
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Arthroplasty,  principles  involved  in 
Murphy's  operation  for  adhesive 
synovitis,  iv.  373,  374 
Artificial.     See  Prosthesis 
Artificial  anus.     See  Colostomy 
ears,  iv.  728;  vi.  27 
eyes,  v.  657 
glottis,  vi.  32 
larynx,  v.  925;  vi.  31 
lips,  vi.  26 
nose,  iv.  717;  vi.  20 
palate,  vi.  18 
tongue,  vi.  29 

of  Martin,  vi.  29 
of  Terrell,  vi.  30 
velum,  for  cleft  palate,  vi.  12 
Artillery,  definition  of  the  term,  ii. 

643 
Ascent  of  great   trochanter  above 

Nelaton's  line,  iii.  161,  162 
Ascites,  definition  of,  i.  236 

differentiated  from  ovarian  cyst , 

viii.  435 
in  portal  cirrhosis,  viii.  227 
Aseptic  closed  wounds,  repair  of,  i. 
261 
open  wounds  or  ulcers,  repair  of, 

i.  268 
protection  of  the  wound,  i.  273 
surgery,    the    meaning    of    the 

term,  i.  695 
thrombosis  of  the  dural  sinuses, 
V.  247 
Asphyxiation,  viii.  978 
Aspiration  apparatus  of    Dieulafoy 
and  of  Potain,  iv.  601 
of  chest,  viii.  48 
suprapubic,  viii.  321 
Assistants  in  hospital,  responsibility 

of  surgeon  for,  viii.  719 
Assisting  in  applying  dressings  con- 
stitutes relation  of  surgeon  and 
patient,  viii.  719 
As.sociation  areas  of  cerebral  cor- 
tex, V.  273 
Asthma,  anaesthetics  indicated  in, 
iv.  221 
thymic,  vi.  398,  399 
Astragalectomy,  for  talipes,  iv.  909 
Astragalo-calcaneoid  joint,  motion 

at,  iv.  915 
Astragalus,  dislocations  of,  iv.   100 
excision  of,  iv.  464 
tuberculous  disease  of,  iii.  721 
Astrocytes,  derivation  of,  i.  325 
Ataxia,  cerebellar,  v.  325 
Athelia,  vi.  507 
Atheroma,  vii.  204 

of  auricle,  v.  674 
Atlas,  fracture  of,  vi.  430 
Atresia  of  anus,  vii.  775 

of  external  auditory  canal,  v.  679 
of  hymen,  vi.  573 
of  vagina,  acquired,  vi.  573 
congenital,  vi.  577 
Atrophia  lipomatosa,  i.  166 

musculorum  lipomatosa,  i.    171 
pigmentosa,  i.  165 
Atropine  bone  tlie  habitat  of  tuber- 
culosis, iii.  337 
Atrophy,  i.  163 

as  it  affects  certain  tissues  and 
organs,  i.  170 


Atrophy,  brown,  i.  171 

caused   by   .severance   of   nerve 

trunk,  i.  178 
cranial,  v.  25 
degenerative,  i.  164 
discriminated     from     agenesia, 

aplasia,  and  hypoplasia,  i.  164 
from  impaired  nutrition,  i.   168 
from  inactivity  or  disuse,  i.  167 
from  over-activity,  i.  167 
from  pressure,  i.  168 
marantic,  i.  168 
neurotrophic,  i.  170 
nutritive  disorders  leading  to,  i. 

165 
of  kidney  (one),  viii.  88 
of   limbs,   causes   of,    classified, 

iii.  331 
of  ovary,  viii.  401 
of  tongue,  vi.  297 
pathological,  i.  167 
physiological,  i.  166 
with  induration,  cause  of,  i.  165 
Auditory  canal,  external,  atresia  of, 

V.  679 
ceruminous  concretions  in,  v.  683 
chondromata  of,  v.  681 
exostosis  of,  v.  680 
foreign  bodies  in,  v.  682 
fracture  of,  v.  678 
furunculosis  of,  v.  683 
laminated  epithelial  plugs  in,  v. 

685 
osteomata  of,  v.  680 
stenosis  of,  v.  679 
wounds  of,  V.  678 
Auditory  nerve,  surgery  of  the,  v. 

412 
Aural  fistula,  congenital,  v.  661 

polypi,  V.  710 
Auricle,  abscess  of,  v.  672 
absence  of,  v.  660 
angiomata  of,  v.  672 
atheromata  of,  v.  674 
blood  tumor  of  (and  see  Othfe- 

matoma),  v.  666 
burns  of,  v.  665 
carcinoma  of,  v.  676 
cat's,  v.  661,  662,  664 
congenital  malformations  of,  v. 

660,  662 
cutaneous  horn  of,  v.  675 
cystomata  of,  v.  674 
deformities  of,  v.  660,  662 
epithelioma  of,  v.  676 
erysipelas  of,  v.  671 
fibromata  of,  v.  674 
frost-bite  of,  v.  665 
gangrene  of  the,  v.  671 
hypertrophy  of,  v.  675 
incised  wounds  of,  v.  666 
keloid  of,  v.  674 
lacerated  wounds  of,  v.  666 
lupus  of,  V.  670,  676 
malignant  tumors  of,  \-.  676 
malposition  of,  v.  663,  664 
mole  of,  v.  675 
luevus  of,  v.  675 
noma  of,  v.  671 
o.ssification   of   cartilage   of,    v. 

670 
othaematoma  of,  v.  666,  668 
papillomata  of,  v.  675 


.\uricle,  perichondritis  of,  v.  668 
tuberculous,  v.  669 
pernio  of,  v.  665 
sarcoma  of,  v.  676 
scalds  of,  V.  665 
sebaceous  cysts  of,  r.  674 
supernumerary   appendages   of, 

V.  661 
syphilis  of,  v.  671,  676 
tophi  of,  V.  675 
tumors  of,  benign,  v.  672 
ulceration  of.  v.  670 
warts  of,  V.  675 
Wildermuth,  v.  661 
wounds  of,  V.  666 
Auriculo-temporal    nerve,    surgery 

of  the,  V.  391 
Auto-intoxication  exciting  chronic 

inflammations,  i.  139 
Autopsies,   consent   to   making  of, 

viii.  753,  755 
Award  of  damages,  in  surgical  mal- 
practice, viii.  807 
Avicenna's  method  of  reducing  for- 
ward dislocations  of  the  humerus, 
iv.  43 
Avulsion    of    the    tubercle    of    the 

tibia,  iii.  194 
Axial  rotation  of  fragments  in  frac- 
ture of  the  femur,  iii.  71 
Axilla    not    a    favorable     seat    for 

local  anesthesia,  iv.  247 
Axillary  abscess,  vii.  66 
adenitis,  vii.  66 

lymph    nodes,   arrangement   of, 
vi.  506 
Axis,  fracture  of.  vi.  430 
Axonal  reaction  of  Nissl,  after  in- 
jury of  peripheral  nerve,  i.  289 
Azotorrhira  in  pancreatic  diseases, 
viii.  177 

Babixski's  reflex,  diagnostic  signif- 
icance of,  i.  540 
Bacilli,  various  forms  of,  associated 

with  osteomyelitis,  iii.  273 
Bacillus       aiirogenes       capsulatus 
(Welch),    ii.  459;    iii.  30 
the  cause  of  gas-forming  in- 
flammations, i.  131 
anthracis,     characteristics    and 

action,  iii.  31 
leprie,  cliaracteristics  of,  ii.  5 
mallei,  bacteriology  of,  ii.  42 
of  malignant  a>dema,  its  charac- 
teristics, iii.  29 
of  tetanus,  or  of  Nicolaier,  iii.  22 
pestis,  description  and  bacteri- 
ology of,  ii.  28 
pyocyaneus,  the  cause  of  green 
or  blue  pus,  i.  418 
Back  and   neck,   sprains  and  con- 
tusions of,  iii.  734 
Bacon,    Leonard    Woolsey,   Jr.,   on 
Cieneral     Prognosis     in    Surgical 
Diseases,  i.  771 
Bacon's    method    of    entero-anas- 

tomosis,  vii.  854 
Bacteria  causing  suppuration,  ii.  144 
in  appendicitis,  vii.  630 
in  the  formation  of  pus,  i.  253 
passage  of,  through  sound  mu- 
cous meml)raues,  i.  416 
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HaiUTia,   their  sources  and  portals 
of  entrance  in  surgical  infections, 
i.  697 
liacteria^mia,  how  produced,  i    426 

in  inflammation,  i.  96 
bacterial  examination  of  blood,  its 
utility  and  the  necessary  pre- 
cautions, i.  559 
infection  as  influenced  by  wound 
or  operative  conditions,  i. 
701 
pathological  changes  follow- 
ing, i.  415 
injury  to  tissues,  how  caused,  i. 

417 
liroteins  and  toxalbumins,  their 
production,  i.  417 
Bactericidal  agencies,  sources  of,  i. 

S9 
Bacleriolysin  and  its  action,  i.  417 
Hacteriuria,  viii.  320 
Baker's  method  of  trachelorrhaphy, 

vi.  592 
Balanitis,  vi.  669,  753 
Balano-postliitis,  vi.  753 
Balch,  Franklin  G.,  on  Surgical  Dis- 
eases  and   Wounds  of   the   .Male 
(ienital  Organs,  vi.  622-699 
Ballance's      method      of     forming 

meatal  Hap,  v.  721 
Ballance-Edmunds     stay-knot    de- 
scribed, iv.  473 
Bandage-machines,  iv.  543 
Bandages,  iv.  541 
Barton's,  iv.  550 
caoutchouc,  iv.  591 
circular,  iv.  547 
classification  of,  iv.  542 
compound,  iv.  576 
Desault,  iv.  559 
dimensions  of,  iv.  544 
Esmarch's,  iv.  596-600 
figure-of-8,  iv.  549 
fixation,  history  of,  iv.  581-583 
foiu-tailed,  iv.  579 
fronto-occipital,  iv.  549 
gauntlet,  iv.  563 
Gibson's,  iv.  551 
manufacture  of,  iv.  543 
.Martin  s  India-rubber,  iv.  596- 

600 
materials,  iv.  541 
oblique,  iv.  547 
occipito-facial,  iv.  552 
of  breast,  double,  iv.  567 
of  breast,  single,  iv.  566 
of  chest,  anterior  figure-of-S,  i\-. 

565 
of  chest,  posterior  figure-of-8,  iv. 

.56.5 
of  cliest,  spiral  (two  forms),  iv. 

566 
of  elbow,  figure-of-S,  iv.  560 
of  eye,  one,  iv.  554 
of  eyes,  both,  iv.  554 
of  finger,  reversed,  spiral,  iv.  565 
of  finger,  spiral  fthree  forms),  iv. 

563-565 
of   foot   and   ankle,   figure-of-8, 

iv.  .573 
of  foot,  recurrent,  iv.  575 
of  foot,  reversed  spiral,  iv.  573 
of  foot,  serpentine,  iv.  524 
vol..  VIII. — 69 


Bandages,  of  foot,  spica,  iv.  574 
of  foot,  spiral,  iv.  573 
of   forehead   and   chin,   iv.    553 
of  forehead  and  neck,  iv.  553 
of  forehead  and   upper  lip,   iv. 

553 
of  great  toe,  serpentine,  iv.  575 
of  great  toe,  spica,  iv.  575 
of  groin,  ascending  single  spica, 

iv.  568 
of  groin,  descending  single  spica, 

iv.  569 
of  groins,  both,  ascending  spica, 

iv.  .569 
of     groins,     both,     descending 

spica,  iv.  570 
of  hand  and  wrist  (dorsal),  fig- 
ure-of-8, iv.  561 
of  hand  and  v/rist  (palmar),  fig- 
ure-of-8, iv.  561 
of  hand,   demi-gauntlet    dorsal, 

iv.  561 
of  liand,  demi-gauntlet  palmar, 

iv.  562 
of  head,  iv.  549 
of  head,  cro.ssed,  iv.  552 
of  head,  oblique,  iv.  549 
of  head,  recurrent,  iv.  550 
of  jaw.  oblique,  iv.  553 
of  knee,  figure-of-8,  iv.  571 
of  knees,   both,   figure-of-S,   iv. 

571 
of  leg,  long  figure-of-8,  iv.  573 
of  leg,  short  figure-of-8,  iv.  572 
of    lower    extremity,    reversed 

spiral,  iv.  572 
of  neck  and  axilla,  figure-of-S, 

iv.  555 
of  neck,  combined,  iv.  556 
of  shoulder,  ascending  spica,  iv. 

556 
of  shoulder,  descending  spica,  iv. 

557 
of  tliumb,  spica,  iv.  563 
of    upper  extremity,     reversed 

spiral,  iv.  560 
paraffin,  iv.  591 

plaster-of-Paris,  application  of, 
iv.  586-588 
manufacture  of,  iv.  5S4 
precautions  necessary  dur- 
ing application  of,  iv.  584- 

586 
removal  of,  iv.  588-590 
pressure,  iv.  596 
recurrent,  iv.  549 
retractor,  iv.  580 
reversed  spiral,  iv.  548 
scultel  us,  iv.  580 
solubh'-gla.ss,  iv.  590 
spica,  iv.  548 
spiral,  iv.  548 

starch,  application  of,  iv.  590 
triangular,  iv.  578 
uses,  iv.  541 
Velpeau,  iv.  557-559 
Baniiaging,  iv    541-600 

general  rules  for,  iv.  545-547 
Banden's  modification  of  Lisfranc's 

operation,  iv.  324 
operation  of  disarticulation   at 

the  knee-.joint.  iv.  345 
Banti's  di.sease,  viii.  71 


Bardenhauer's    method  of    spleno- 
pexy, viii.  76 
Bardenhauer  and  Schimmelbusch's 
operation  for  restoring  the  cheek, 
iv.  647 
Barker's    method    of    holding    the 
fragments  together  in  fracture  of 
the  patella,  ill.  185 
Bartholin's      gland,      adeno-carci- 
noma  of,  vi.  570 
cysts  of,  vi.  565 
inflammation  of,  vi.  560 
Bartlett's     method     of     repairing 

cheek,  iv.  639 
Barton's  fracture,  iii.  152 
Base-ball  fingers,  vii.  72 
Basedow's  disease  (and  see  Exoph- 
thalmic goitre),  vi.  375 
Bassiiii's  operation  for  cure  of  in- 
guinal hernia,  vii.  573 
Battle,    duties    of    naval    medical 

corps  with  reference  to,  vii.  986 
Battleship,  profile  of,  viii.  973 
sick-bay  on,  viii.  982 
space    allotted    to   medical    de- 
partment on,  viii.  981 
Bavarian  splint,  iii.  204,  205 
Bayer's  operation  for  restoration  of 

lower  part  of  nose,  iv.  702 
Beck's  method  of  treating  tubercu- 
lous sinuses,  vii.  553 
operation   for  hypospadias,    vi. 
649 
Bectercio's  spinal  rigidity,  vi.  458 
Bed-.sores,  ii.  297 

treatment       of,       prophylactic 
measures,  ii.  299,  300 
Behla,  bodies  of,  i.  388 
Bell,   James,  on    Surgical   Diseases 
and  Wounds  of  the  Kidneys  and 
Ureters.  \iii.  78-158 
Belleviie   hospital   medical  college, 

when  organized,  i.  30 
Benign  and  malignant  growths  of 
epitlielial  and  connective  tissue, 
types  of,  i.  296 
Benqu^  or  "Narcotile"  inhaler  for 

ethyl  chloride,  iv.  205,  206 
Bennett's  closed   ether  inhaler,  de- 
scription and  mode  of  use,  iv. 
192 
combined      nitrous-oxide      and 

ether  inhaler,  iv.  172 
fracture,  iii.  153 
gas   and   ether  inhalation  appa- 
ratus, iv.  209,  210 
gas  inhaler,  its  mechani.sm,  and 
precautions  in  using  it,  iv.  180 
Berg's  operation  for  restoration  of 

lower  lip,  iv.  659 
Bergenhem's  operation  for  ectopia 

vesicae,  viii.  285 
Berger's  method  of  rhinoplasty,  iv. 

686 
Beriberi  or  kakke,  ii.  500 
Beta-oxybutyric  acid  in  the  urine 
of  diabetics  an  unfavorable  prog- 
nostic sign,  i.  794 
Beyea's  operation  for  gastroptosis, 

vii.  390 
Bichloride  of  mercury,  its  use  and 
properties  as  a  disinfectant  of  the 
hands,  i.  706 
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Bier  method  of  treating  sinuses  in 
Pott's  disease,  iv.  981 
treatment  of  tuberculous  joint 
disease,  iii.  590 
Bifid  scrotum,  vi.  658 
Bigelow,  Henry  J.,  i.  20,  50,  53 
Bigelow's  evacuator,  viii.  329 

method    for    the    reduction    of 
backward  dislocations  of  the 
hip,  iv.  98 
Bigerminal  teratomata,  vii.  16 
Bilateral  lithotomy,  viii.  328 
Bile-ducts  (and  see  Biliary  ducts), 
viii.  195 
abnormalities  of,  viii.  205 
carcinoma  of,  viii.  252 
catarrhal  inflammation   of,  viii. 

230 
echinococcus  cysts  of,  viii.  252 
inflammation  of,  viii.  229 
operations  on,  viii.  256,  262 
after-treatment,  viii.  276 
sequelae     and    complications, 
treatment  of,  viii.  277 
physiology  of,  viii.  203 
sarcoma  of,  viii.  252 
suppurative    inflammation     of, 

viii.  231 
ulcerative  inflammation  of,  viii. 
232 
Bile  passages,  anatomy  of,  viii.  195 
Bilharzia  appendicitis,  vii.  636 
Biliary  duct  (and    see  Bile-ducts), 
adenoma  of,  viii.  252 
cysts  of,  viii.  252 
papilloma  of,  viii.  252 
tumors  of,  viii.  252 
Biliary  fistula,  viii.  243,  278 
Biliary    passages,    perforation    of, 
viii.  277 
surgery  of,  viii.  193,  256 
Billroth's  method  of  treating  stric- 
ture of  (Esophagus,  vii.  437 
Binder,  abdominal,  iv.  578 
Bircher's  operation  for  stenosis  of 

oj.sophagus,  vii.  438 
Birth-mark,  i.  320 
Birth-palsy,  brachial,  vii.  71 
Biskra  button,  ii.  342 
Bites  of  man  and  other  animals  not 
rabid,  iii.  15 
wounds  by,  viii.  974 
Bladder,  aspiration  of,  suprapubic, 
vi.  797,  805 
contracture  of  neck  of,  vi.  771 
diagnosis  of  rupture  of,  i.  550 
tuberculosis  of,  viii.  122 
Bladder,  urinary  (and  .see  Urinary 
bladder),  modes  of  diagnostic  ex- 
amination of,  i.  551 
Blake's  method  of    treating    frac- 
tures of  the  patella,  iii.  190 
Blank-cartridge  wounds  of  feet,  vii. 

42 
Blasius'  method  of  rhinoplasty,  iv. 
683,  685 
operation   (blepharoplasty),  iv. 
673 
for  restoration  of  lower  lip, 
iv.  658 
Blastomata,  i.  366 
Bla.stomyco.sis,  ii.  318,  327 
Blear-eye,  v.  549 


Blebs,  i.  116 

purulent,  definition  of  the  term, 
i.  121 
Bleeding  from  the  ear  in  fracture  of 
the  skull,  V.  73 
in  treatment  of  acute  simple  in- 
flammation, i.  114 
Blenorrhcea,  definition  of  the  term, 

i.  121 
Blepharitis,  ciliary,  v.  549 

marginalis,  v.  549 
Blepharo-adenitis,  v.  549 
Blepharophimosis,  v.  561 
Blepharoplasty,  iv.  672;  v.  570 
Arlt's  method,  iv.  675 
Blasius'  operation,  iv.  673 
Burow's  operation,  iv.  677 
Dieffenbach's  method,  Iv.   674; 

v.  572 
French  method  of,  iv.  674 
Fricke's  operation,  iv.  672:  v.  570 
Harlan's  method  of,  iv.  675;  v. 

571,  572 
Hasner's  operation,  iv.  673,  676; 

V.  574 
Indian  method  of,  iv.  672 
Italian  method  of,  iv.  678 
Knapp's  operation,  iv.  677;    v. 

574 
Landolt's  operation,  iv.  674 
Le  Fort's  method  of,  v.  575 
Monk's  operation,  iv.  674 
Morax's  method  of,  v.  575 
von  .Siklossy's  operation,  iv.  675 
Snydacker's  method  of,  v.  575 
Szymanowski's  method,  iv.  675; 

V.  572 
Tagliacotian  method  of,  the,  v. 
574 
Blepharospasm,  v.  555 
Blisters,  i.  116,  117 
Blood,  the,  i.  240,  555 
alterations  of,  i.  240 
and  its  constituents  as  furnish- 
ing contra-indications  to  oper- 
ating and  to  some  anaesthet- 
ics, iv.  122 
changes  in,  in   chronic  anaemia, 

i.  245 
characteristics  of,  in  secondary 

anaemias,  i.  244 
cryoscopy   of,    in   investigating 

the  kidney,  viii.  84 
diseases  of,  in  their  relation  to 

surgical  conditions,  i.  791 
hydraulic  pressure  of,  viii.  1065 
hydrostatic    pressure    of,     viii. 

1063 
in  the  stools,  its  varied  appear- 
ance and  sources,  i.  572 
in  the  urine,  its  significance,  i. 

571 
regeneration    of,    after    hemor- 
rhage, i.  245 
simple  tests  of,  as  to  clot-for- 
mation, fibrin  formation,  etc., 
i.  5.56 
Blood-corpuscles,  changes  in,  i.  240 
Blood-cysts  of  neck,  vi.  347 

of  tongue,  vi.  244 
Blood-examinations,  i.  557 
Blood-plates,  their  relation  to  surgi- 
cal disea.ses,  i.  559 


Blood-pressure  in  relation  to  diag- 
nosis, i.  533 
in  shock,  i.  468 

relation    of,    to    surgery,    viii. 
1063 
Blood-supply,     regulation    of,     in 

wounds,  i.  274 
Blood-vessels,     asepsis     in    lateral 
wounds  of,  i.  288 
conditions  modifying  modes  of 

repairing,  i.  287 
diagnostic  significance  of  abnor- 
malities in,  i.  531 
of  the  scalp,  traumatic  affections 

of  the,  V.  23 
repair  of,  i.  287 
surgery  of,  vii.  146 
Bloodgood,  Joseph  C,  i.  463 

on  Surgical  Diseases  and  Wounds 
of  the  Jaws,  vi.  813-890 
Bloodless  surgery,  i.  750 
"Blue  ball,"  vi.  706 
Body  fluids  in  general  surgical  dis- 
ease,   with    special    reference   to 
their  diagnostic  value,  i.  555 
Boils,  i.  128,  129 

of  neck,  vi.  339 
Bond's  splint,  iii.  149 
Bone,  abscess  of,  differential  diag- 
nosis of,  ii.  84 
in  Pott's  diisease,  iv.  935 
treated  by  trephining,  i.  59 
aneurysm  and  angioma  of,  ii. 

439 
atrophy,  i.  172;  iii.  264,  328 
associated   with   increase  of 

fatty  tissue,  iii.  330,  331 
concentric  and  excentric,  i. 

173;    iii.  328 
in  "calcareous  diathesis,"  i. 

174 
marantic  form  of,  i.  173 
of  disuse,  iii.  329 
pressure  form  of,  giving  "egg 

shell  crackle,"  i.  174 

x-ray  diagnosis  of,  i.  687 

blisters,  Codman's,  as  seen   by 

aid  of  x-rays,  i.  665 
caries  of,  i.  232 

cavities,  after  removal  of  se- 
questra, the  question  of 
their  heaUng,  iii.  308-310 
plastic  and  osteoplastic  oper- 
ative methods  of  treating, 
iii.  309,  310 
Charpy's    classification    of,    iii. 

334 
chronic  (tuberculous)  ab.scess  in, 

iii.  582 
cysts,  iii.  430,  435 
development  of,  i.  280 
elongation  of,  after  castration, 
i.  163 
from  lack  of  pressure  (Haab), 
iii.  331 
expansion  of,  iii.  266 
extrinsic  hypertrophy  of,   with 
increase  in  length  from  me- 
chanical   and    chemical    irri- 
tants, i.  161 
formation  of  a  sequestrum,  iii- 

576 
furunculosis  of,  iii.  268 
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Bone,  growth  of,  as  influenced  by 
the  epiphyseal    cartilage,  iii. 
561 
gummata,    as    seen    by    aid    of 

x-rays,  i.  668 
hypertrophy  of,  as  shown  in  in- 
equahty    of    growth    of    the 
lower  extremities,  iii.  337 
inflammatory  affections  of,  iii. 

252 
limited    or    circumscribed    hy- 
pertrophy    of — o.sseous     ele- 
phantiasis, iii.  343 
mechanical  structure  of,  iii.  323 
membranous,  i.  280 
minute  anatomy  of,  i.  279 
necrosis,  i.  220,  222 
of  hand,  vii.  63 
non-inflammatory  affections  of, 

in.  323 
Ollier's    "atrophic    elongation" 

of,  iii.  329 
parasitic  tumors  of,  iii.  482 
red  or  va.scular,  iii.  334 
regeneration  of,  i.  285,  286 
regenerative  power  of,  iii.  324 
results  of  pressure  upon,  iii.  333 
sarcoma,  frequency  with  which 
the    various    bones    are    at- 
tacked, iii.  442 
softening  and  fragility,   discus- 
sion of  etiological,  nutritional, 
and  nerve  conditions,  iii.  358, 
359 
spontaneous  adaptability  of,  to 
pathological    conditions,     iii. 
333 
tuberculous  disease  of,  changes, 

iii.  558,  574-577 
tumors  of,  iii.  394,  480 

x-ray  characteristics  of,  i.  673 
typhus,  iii.  268 
white  or  consumptive,  iii.  336 
yellow  or  fatty,  iii.  334 
Bones  and  joints,  excisions  of,  gen- 
eral considerations  and  definition, 
iv.  367 
Bonnet's  operation  for  restoration 
of  alae  nasi,  iv.  696 
for  ectropion,  iv.  668 
Bony  callus  formed  ina  cartilage,  i. 
282 
union,   cau.ses  of  failure  to  se- 
cure it,  i.  284 
Borden,  Major  William  C,  on  Gun- 
shot Wounds,  ii.  642 
Bougies-a,-boule,  vi.  784 
Bougies,  bulbous,  vi.  784 
filiform,  vi.  783 
for  examining   oe.sophagus,   vii. 

409 
woven,  vi.  784 
Bouisson's  method  of  restoring  the 

alee  nasi,  iv.  696 
Bovee's  method  of  uniting  divided 

ureter,  viii.  155 
Bovine  tuberculosis,  the  question  of 
its  transmissibility  to  man,  ii.  80 
Bowels,  overloading  of,  in  its  rela- 
tion to  surgical  prognosis,  i. 
790 
obstruction    of  (and    see    Intes- 
tinal obstructioti) ,  vii.  727 


Bow-leg  (and  see  Genu  varum),  iv. 
860 
braces  for,  iv.  861 
in  rickets,  iii.  350 
operative  treatment,  iv.  862 
treatment,  iv.  861 
Bowman's  method  of  operation  for 
stricture  of  the  lachrymal  duct, 
V.  595 

race  for  bow-legs,  iv.  861 
Brachial  plexus,  injury  to,  vi.  330; 
vii.  69 
birth-palsy,  vii.  71 
Brachiocephalism,  iii.  327 
Bradford  frame  for  Pott's  disease, 

iv.  961 
Bradford-Goldthwait  genuclast.  iii. 

512 
Brain,  v.  100 

ab,scess    of    (and    see   Cerebral 
abscess),  v.  251 
cerebral,  v.  789 
cerebellar,  v.  789 
diagnosed  from  cerebral  tu- 
mor, V.  317 
extradural,  v.  789 
intradural,  v.  789 
relation  of  otitis  to,  v.  780 
site    of,    in    relation    to    ear 

disease,  v.  780 
surgery  of,  v.  801 
actinomycosis  of,  v.  302 
angioma  of,  v.  311 
areas  of  localization,  v.  270,  271 
arteries  of,  v.  101 
association  areas  of,  v.  273 
blood  supply  of,  v.  101 
carcinoma  of,  v.  310 
changes  in,   in  Jacksonian  epi- 
lepsy, v.  293 
cholesteatoma  of,  v.  312 
circulation  in,  v.  105 

hydrostatics    and    hydrody- 
namics of,  v.  108 
compensatory  mechanism  of, 
V.  108 
commotion  of,  v.  145 
compression  of,  v.  Ill 

acme  of  manifest   compres- 
sion (Kocher),  v.  127,  131 
beginning  stage  of  manifest 
compression   (Kocher),   v. 
126,  129 
circulatory  changes  in,  v.  119 
circulatory  symptoms  in,  v. 

131 
Cushing's  work  on,  v.  116 
diagnosis  of,  v.  142 
effect   on   vagus   centre,    v. 

132,  134 
experimental  investigations, 

V.  112 
from  hemorrhage,  coincident 
with    concussion    or    con- 
tusion, V.  197 
general,  v.  119 
Hill's  work  on,  v.  116 
historical,  v.  Ill 
Kocher's  views  on,  v.  125 
Leyden's  work  on,  v.  113 
local,  V.  118 

physiological  considerations, 
V.  112 


Brain,   compre.ssion  of,  relation   of 
Cheyne-Stokes  respiration 
to,  V.  124,  132 
respiratory  symptoms  in,  v. 

132 
stage  of  paralysis,  v.  136 
stage        of       compensation 

(Kocher),  v.  126.  129 
symptomatology,  v.  128 
treatment,  v.  143 
unconsciousness  in,  v.  135 
use  of  manometer  in,  v.  132 
vasomotor  centers  in,  v.  138 
von   Bergmann's    views   on, 

V.  113 
von  .Schulten's  eye  phenom- 
enon in,  V.  129 
von     Schulten's    work     on, 
V.  115 
concussion  of  the,  v.  145 

Cannon's   researches   on,    v. 

159 
cause  of  unconsciousness,  \'. 

160,  164 
coincidence    of,    with    com- 
pression from  hemorrhage, 
V.  197 
correlation   of   physiolosit  al 
with   clinical  phenomena, 
V.  159 
Buret's  theory  of,  v.  153 
Ferrari's  experiments,  v.  152 
Fischer's      theory     of      tlie 

pathogenesis  of,  v.  160 
Horsley   and    Kramer's   ex- 
periments, V.  155 
Kocher's      theory      of      the 

pathogenesis  of,  v.  163 
Maasland  and  .Saltikoff's  in- 
vestigation on,  V.  157 
modes  of  death  in.  v.  169 
physiological    effects   of,    as 
ascertained  by  experimen- 
tal observations,  v.  151 
Polls'    investigation     on,    v. 

156,  162 
relation  to  shock,  v.  161 
researches     of     Koch     and 

Filehne,  v.  153,  162 
vital  centres  in,  v.  167 
contusion  of,  v.  172 

coincidence    of,    with    con- 
pression  from  hemorrhage, 
V.   197 
cortical  centres,  v.  268 
cranio-cerebral    topography,    v. 
360 
Kroenlein's  method,  v.  362 
Taylor       and       Hougiiton's 
method,  v.  363 
cystic  tumors  of,  v.  308 
damage  to,  in  gunshot  wounds 

of  skull,  v.  92 
decompression  of,  occipital  oper- 
ation for,  V.  371 
temporal  operation  for.  v.  370 
dermoids  of,  v.  312 
disease,  otitic,  v.  779 
displacement  of  the,  v.  369 
endothelioma  of,  v.  303 
fibroma  of,  v.  311 
frontal  lobe,  diagnosis  of  tumors 
in,  V.  318 
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Brain,  Klamif-rs  of.  v.  :i(y-i 

Klioma  of.  v.  3»».t 

liemorrliaKes  in  siibsianf-e  of.  v. 
260 

hernia  of.  v.  377 

infectious  granuloniata  of,  v. 
.iOl 

lateral  ventricles,  relation  to 
cranium,  v.  .S6.5 

lesions  clue  to  otitis,  diagnosis  of, 
V.  7.S7 
symptoin.s  of.  v.  7S7 

lesion.s  of  frontal  lolje,  symp- 
toms of,  V.  281 

lesions  of  occipital  lobe,  symp- 
toms of,  V.  278 

lesions  of  parietal  lobe,  symp- 
toms of,  V.  277 

lesions  of  pre-central  convolu- 
tion, .symptoms  of,  v.  275 

lesions  of  post-central  convolu- 
tion, symptom*  of,  v.  276 

lesions  of  temporal  lobe,  symp- 
toms of,  V.  280 

Jympliatics  of.  v.  10.5 

meninges  of,  v.  100 

molecular  'iisturbance  of,  v.  143 

motor  areas  of.  v.  269 

nenroglioma  gangliouare  of,  v. 
:U)1 

occipital  lobe  of,  diagnosis  of 
tumors  in,  v.  322 

operation.s  on,  technique  of 
(and  see  Cerebral  operations, 
technique  of),  v.  340 

parietal  lobe,  diagnosis  of  tu- 
mors in,  V.  321 

parieto-occipital  fissure,  line  of, 
V.  362 

physiological  consirieraiions,  v. 
105 

jt.sammoma  of,  i.  200;    v.  311 

pulsations  of  the.  v.  106 

jiyogenic  diseases  of  the,  of  otitic 
origin,  v.  779 

regulatory  mechanisms  of,  v. 
106 

liolandic  area,  diagnosis  of  tu- 
mors in.  v.  321 

Holandic  fissure,  line  of.  v.  362, 
363 

.sand  or  psammoma.  i.  20(i 

sarcoma  of,  v.  310 

senile  atrophy  of.  i.  177 

.sensory  areas  of,  v.  270 

substance,  disea.ses  and  injuries 
of,  v.  250 

surgical  procedures  on,  v.  801 

S.vlviaii  fissure,  line  of,  v.  362, 
363 

syphilis  of  (and  see  Meningitis, 
.syphilitic),  v.  301 

temporo-sphenoidal  lobe,  diag- 
nosis of  tumors  in,  v.  322 

throwing  or  flinging  movement 
of.  v.  152 

tuberculosis  of.  v.  301 

tumors  of,  v.  300 

vasomotor  nerves  in.  v.  121 

veins  of.  v.  101 

ventricular  puncture,  location, 
V.  365 

vibration  of,  v.  145,  146 


Brain,  water  on  the  (and  see  Hy- 
drocephalus), V.  220 
Brain-squeezing,  v.  153 
Brainard,  Daniel,  i.  27 
Branchial  cysts,  vi.  315 
dermoids,  vi.  315 
fistula,  vi.  313.  3e4 
Branchiogeiiic    multilocular    cysts,  | 
vi.  317 
treatment,  vi.  317 
Brandegee's  adenoid  forceps,  v.  H32 
Brasdor's    method  of    ligat'ing  for 

aneurysm,  \  ii.  280 
Brashear.  Walter,  i.  60 
Bratz's   retention   sphni    for   torti- 
collis, iv.  785 
Brauer    apparatus,     operating    on  I 

chest  with.  viii.  44 
Breast  bandage,  iv.  566,  567 

binder,  iv.  579  \ 

female,    aberrant    (supernumer- 
ary), vi.  ,508 
ab.scess  of,  vi.  511 

intraglandular,  vi.  512 
fiO'^t mammary,  vi.  512 
submammary,  vi.  512 
absence  of.  vi.  .507 
acinous  carcinoma  of,  vi.  534 
actinomycosis  of,  vi.  519 
adeno-carcinoma  of,  vi.  536 
adeno-cystoma  of,  vi.  523 
adeno-fibroma  of,  vi.  523 
adenoma  of,  vi.  522 
affections  of  nipple  and  are- 
ola, vi.  .507 
amputation  of,  during  preg- 
nancy, i.  779 
anatomy  of,  \i.  502 
angioma  of,  vi.  528 
cancer  en  cuirastii,  vi.  537 
carcinoma  of,  vi.  531 
cyst  adenoma     of    (and     .see 
Mastitis,  chronic),  vi.  514. 
524 
cystic    disease   of     (and   see 
Mastitis,  chronic),  vi.  514 
cysto-sarcoma,  vi.  523 
cysts  of.  vi.  526 
diseases  of,  vi.  507 
duct-cancer  of,  vi.  536 
echinococcus  cyst  of,  vi.  52n 
enchondroma  of.  vi.  529 
fibro-adenoma    of.    vi.    520. 

522 
fibroma  of.  vi.  522 
gumma  of.  vi.  519 
hypertrophy  of,  vi.  508. 
imperfect     development     of, 

vi.  507 
inflammation  of.     See   Mas- 
titis 
intracanalicular  myxoma  of, 

vi.  523 
lenticular  cancer  of,  vi.  538 
lipoma  of,  vi.  520,  528 
lymphatics,  vi.  504 
malignant   papillary  derma- 
titis (and  .see  Fagel's  dis- 
ease of  the  nipple),  vi.  556 
medullary  carcinoma  of,  vi. 

method  of  examining,  vi.  516, 
.541 


Breast,  female,   myxoma  of,  vi.  529 
na-vus  of,  vi.  529 
nerve  supply,  \\.  504 
neuralgia  of.  vi.  509 
neuroma  of,  vi.  529 
neuroses  of.  vi.  ,509 
operations    not    adapted    lo 

local  anaesthesia,  iv.  245 
osteoma  of,  vi.  529 
physiology  of,  vi.  502 
sarcoma  of.  vi.  529 
scirrhous,  vi.  515 
scirrhous  carcinoma  of,    vi. 

534 
supernumerary,  vi.  507 
surgical  diseases  and  wounds 

of,  vi.  502 
.syphilis  of,  vi.  519 
tuberculosis  of,   vi.   517 
tumors  of.  vi.  520 
benign,  vi.  ,520 
malignant,  vi.  520 
vascular  supply,  vi.  503 
wounds  of,  vi.  507,  509 
male,  surgery  of.  vi.  420 
pigeon,  vi.  4(17 
Brewers  method  of  arteriorrhaphy, 

vii.  2.53 
Broad  ligament  of  uterus,  anatomy 

of,  viii.  394 
Brodle's  abscess,  iii.  259,  275,  314, 

316 
Bronchiectasis,  viii.  23 
Broncholiths,  i.  200 
Bronchitis,    an*sthetics    indicated 

in  the  presence  of.  iv.  221 
Bronchocele  (and  see  Goitre),  vi.  358 
Bronchoscopy,  v.  905,  908,  910 
Brooks,  Harlow,  i.  555 
Brophy's  method  of  operating  for 

cleft  palate,  v.  ,539 
Brown    induration    resulting    from 

passive  congestion,  i.  236 
Browns    (Buckminster)    splint    for 

torticollis,  iv.  788,  789 
Bruns"    (von)  ambulant    splint,  iii. 

207 
Bryant.  Jo.sepli  I).,  i.  501 
Bryant  s  triaiigle,   relation  of    the 
great  trochanter  to,  in  fracture  of 
femur,  iii.  162 
Bubo.  vi.  705 

chancroidal,  vi.  706 
Buchanan's  operation  for  restora- 
tion of  lower  lip,  iv.  657 
Buck,  Gurdon,  i.  52 
Buck's  extension  apparatus,  iii.  169, 

171-173 
Buck's,  Gurdon,  operation  for  re- 
storing upper  lip,  iv.  651 
•Bucked   sliins,"   in  young  horses, 

iii.  255 
Buckshot  wounds,  ii.  655 
Bnlljp,   purulent,  definition    of    the 

term,  i.  121 
Bullets,    destructive   effect    of.    in- 
creased in  proportion  to  the 
shortness  of  range,  ii.  652 
effects  of.  on  mu.scles  and  fasci*. 
ii.  661 
relatively  to  the  part  of  the 
brain  perforated  or  pene- 
trated, ii.  703 
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Bullets,  explosive  eflfect  of,  ii.  652 
injuries    of    bodj'    tissues    and 

structures,  ii.  659 
nature  of  injury  inflicted  by,  in 
gunshot     wounds    of    the 
skuU,  V.  86 
effect  on  bone,  v.  87 
effect  on  cranial  contents.  \ . 
93 
varieties    and   qualities    of,    ii. 
644,  645 
Bullet  wounds  as  a  cause  of  aneu- 
rysmal varix  and  varicose 
aneurysm,  ii.  663 
of  blood-vessels,  ii.  662 
of  entrance  and  of  exit,   ii. 

660 
of  nerves,  ii.  666 
of  tendons,  11.  661 
of  the  skin,  ii.  659 
Bumm's  operation  for  carcinoma  of 

uterus,  viii.  636 
Bumstead,  Freeman    J.,  i.  37 
Himion,  ii.  347,  444;    iv.  S94 
Muphtlialmos,  v.  604 
Burshard's    method    of    prostatec- 
tomy, viii.  370 
Buried    sutures,    the    requirements 

answered  by  catgut,  i.  730 
Burns,  ii.  581 

and  effects    of    electric  currents 

and  lightning,  ii.  581 
characteristics  of  the  resulting 

cicatrices,  ii.  582 
from  electric  currents,  ii.  589 
from  lightning  stroke,  ii.  590 
of  first  degree,  causes  of  death 

from,  ii.  584 
of  second  degree,  local  and  gen- 
eral s5-mptoms,  ii.  584 
treatment,  ii.  586 
of  the  third  degree,  ii.  585,  588 
of  abdominal  walls,  vii.  93 
of  auricle,  v.  665 
of  conjunctiva,  v.  590 
of  face,  V.  428 
of  larynx,  v.  866 
of  pharynx,  v.  811 
of  chest,  vi.  404 

of  male  external  genitals,  vi.  666  : 
of  tongue,  vi.  232 
ulceration  resulting  from,  ii.  583 
x-ray,  vii.  39 
Burow's  method  of  flap  formation  in 
plastic  operations,  iv.  615 
operation    (blepharopla.sty),    iv. 
677 
Burrage  needleholder,  vi.  588 
Bursa   beneath   the   popliteus   ten- 
don, Li.  442 
gluteal,  inflammation  of,  ii.  443 
hsmatomata  of,  ii.  438 
hamstring,  inflammation  of,   ii. 

442 
ilio-psoas,  vii.  51,  52 
injuries  and  di.sea.ses  of,  ii.  438 
lying  over  the  tuber  ischii,  ii.  443 
of  the  hand.  ii.  445 
olecranon,   inflammation   of,   ii. 

445 
over  the  head  of  the  first  meta- 
tarsal bone,  inflammation  of.  i 
or  bunion,  ii.  444 


Bursa,  prepatellar,  affections  of.  ii. 
'  441 

subdeltoid,  inflammation  of,  ii. 

445 
subpatellar.    inflammations    of. 

ii.  442 
tumors  of,  ii.  445 
under  the  psoas  tendon,  disten- 
tion of,  ii.  443 
under    the    tendo    .^chillis,    in- 
flammation of,  ii.  442 
various,  about  the  hip.  ii.  444 
wounds  of,  ii.  438 
Bursal  cysts  of  neck,  vi.  348 
Bursitis,  acute,  simple  and  suppura- 
tive, ii.  439 
chronic,  ii.  439 
gouty,  ii.  441 
ilio-psoas,  vii.  51 
over    iiead    of    first    metatarsal 
bone,  treatment  of,  ii.  444.  445 
pelvic,  vii.  29 
subacromialis,  vii.  44 
subiiiac,  vii.  51 
sypiiilitic,  ii.  441 
tuberculous,  ii.  440 
Butlin's    method     of    excision    of 

tongue,  vi.  285 
Byrne's  method  of  removing  uterus 
and   parametrium,    by    cautery, 
viii,  645 

C.\BOT,    Hi'GH,    on    cliancroiil.    vi. 
700-714 
on     gonorrhfpal     urethritis,   vi. 
71.5-812 
Cachexia  thyreopriva,  vi.  389 
Cadaveric  tubercle,  ii.  325 
Caecum,  actinomycosis  of.  vii.  725 
arteries  of,  vii.  623 
carcinoma  of.  vii.  724 
internal    configuration    of,    vii. 

622 
tuberculosis  of,  vii.  724 
Ca'sarean   section,   and   its   substi- 
tutes, viii.  701 
Porro's   operation,    viii.    703 
pubiotomy,  viii.  707,  709 
Saenger's  operation,  viii.  705 
.symphyseotomy,  viii.  707 
vaginal  operation,  viii.  705 
Calcareous  concretions  of  eyelids,  v. 
.559 
of  Meibomian  glands,  v.  559 
Calcareous  matter,  deposits  of.  seen 

by  aid  of  x-rays,  i.  687 
Calcification    and    analogous    con- 
ditions, i.  198 
and    petrifaction    contra-distin- 
guished   from    ossification,    i.  , 
200 
chemico-vital  theories  as  to  its 

origin,  i.  199 
of  subdeltoid  bursa,  iii.  526 
of  tunica  vaginalis,  vi.  696 
of  urethra,  vi.  695 
usually  occurs  in  tissues  already 
diseased  or  the  .seat  of  foreign  ■ 
bodies,  i.  199 
Calculi  or  concretions,  i.  200 
cystic-oxide,  viii.  113 
fecal,  i.  203 
hepatic,  i.  200 


'  Calculi,  lachrymal,  v.  592 
i         mixed,  viii.  113 
rnulberry,  viii.  113 
oxalate,  viii.  113 
pancreatic,  i.  203;  viii.  190 
phojphatic,  viii.  113 
in  prostate,  viii.  350 
renal,  viii.   110 
salivary,  i.  203;  vi.  259 
ureteral,  viii.  142 
uric-acid,  viii.  112 
urinary,  i.  200,  203;  viii.  110 
vesical,  viii.  306 
xanthin,  viii.  113 
I  Calculous  anuria,  treatment  of,  viii. 
!       120 

!  Caliper  splints,  iii.  511 
I        in  treatment  of  deformity  from 
arthritis,  iii.  ,501 
Callositas,  ii.  346 
Callus,  ii.  346 

disappearance  of,  i.  282 
external,  as  related  to  the  posi- 
tion of  the  fractured  ends 
of  bone.  i.  284 
its  earliest  stage,  i.  281 
formation  and  functions  of,  after 

fractures,  iii.  79 
intermediate,  definitive  or  per- 
manent, iii.  79 
internal  or  myelogenous,  i.  281 
proportioned    to    deformity,    i. 
285 
Calot's  operation  in  Pott's  disease, 

iv.  983 
Cammidge  reaction,  viii.  175 
Cancer    (and    see    Carcinoma    and 
.Sarcoma) 
and  the  acute  exanthemata,    i. 

388,  389 
aigu  du  sein,  vi.  539 
characteristics  of  the  unknown 

stimulus  in,  i.  403 
diagnosis  of,  hsemolytic  reaction 

in,  vi.  543 
en   cuirasse,   of  breast,    female, 

vi.  537 
general  arguments  in  favor  of  its 

infectious  nature,  i.  390 
hemolytic     reaction     in    diag- 
nosis of,  vi.  543 
inclusiorLS  in,  i.  387.  389 
in  mice,  evidence  of  an  acquired 
immunity,  i.  399 
its  coramunicability,  i.  391 
its    spontaneous     retrogres- 
sion, i.  398 
lenticular,  of  breast,  female,  vi. 

.538 
of  breast,  female.     See  Carcino- 
ma 
of  rectum,  vii.  899 
of  tongue  (and  see  Tongue,  car- 
cinoma of),  vi.  263 
of  uterus.    See  Uterus,  carcino- 
ma of,  and  .sarcoma  of 
of  vermiform  appendix,  vii.  625 
parasitical  relations  of,   i.   387, 

411 
summary  of  argimients  for  its 

infectiousness,  i.  409 
transplantation  experiments,  i. 
390 
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Caiicer-cells,    an    infectious    factor 
in  them,  i.  405 
bodies  observed  in  them,  i.  387 
non-chemical    nature    of    their 

x-factor,  i.  405 
tlieir   unlimited   power  of  pro- 
liferation, i.  935 
transference  of  their  infectious 
factor  to  normal  epithelium, 
i.  393 
Cancerous  cachexia,  i.  369 
Cancroid  body  or  papule,  its  charac- 
ters, ii.  376 
Cancrum  oris,  ii.  301;   vi.  222 
Canities  of  eyebrows  and  eyelashes, 

V.  sto 
Cannon,  researches  on  cerebral  con- 
cussion, V.  159 
Canthoplasty,  v.  562 
Canthotomy,  v.  561 
Canthus,  fissure  of,  v.  556 
Cantlie's  method  of  treating  sub- 
phrenic abscess,  vii.  491 
Caoutchouc  bandages,  iv.  591 
Caps  for  operative  work,  i.  721 
Capsule  of  Tenon,  inflammation  of, 

V.  648 
Caput  obstipum  (and  see  Torticol- 
lis), iv.  767 
Carbolic  acid,  its  use  as  a  germicide, 

i.  706 
Carbuncle,  i.  128,  129,  130;   ii.  157, 
307 
choice  of  anaesthetics  in  treating, 

iv.  222 
of  chest  wall,  vi.  408 
of  face,  V.  434 
of  neck,  vi.  339,  340 
staphylococci   most    commonly 
found  in,  i.  130 
Carcinoma  (and  see  Cancer),  i.  361 
adenomatosum,  i.  350 
alveolar,  i.  361 

character  of  the  stroma,  i.  360 
colloid  or  gelatinous,  i.  363 
cylindrical-celled,  i.  360 
cylindromatosum,  i.  363 
development      from     epithelial 

structures,  i.  354,  355 
encephaloid  or  medullary,  i.  361 
extension   by    dissemination,    i. 
364 
by    implantation,    i.  365 
by  infiltration,  i.  364 
histological  classification,  i.  358 

resemblances,  i.  354 
influence    of    external    trauma- 
tism with  causation,  i.  293 
intranasal,  vi.  199,  857 
metastasis  in,  i.  364 
methods  of  extension  and  me- 
tastasis, i.  364 
mode  of  growth,  i.  356 
myxomatodes,  i.  363 
of  abdominal  wall,  vii.  87 
of  antrum,  vi.  169,  832 
of  auricle,  v.  676 
of  biliary  ducts,  viii.  252 
of  brain,  v.  310 
of  breast,  female,  vi.  531 
of  ctecum  diagnosed  from  tuber- 
culosis, vii.  724 
of  chest  wall,  vi.  414 


Carcinoma  of  ends  of  stumps,  vii. 
67 
of  eyelids,  v.  559 
of  face,  discoid,  v.  489 
of  gluteal  region,  vii.  31 
of  intestine,  vii.  740 
of  jaw,  secondary,  vi.  849 

operations  for,  vi.  868 
secondary    to    mouth    and 
gum,  vi.  846 
operations  for,  vi.  868 
of  kidney,  viii.  134 
of  larynx,  v.  885 
of  liver,  viii.  220 
of  lung,  viii.  30 
of  mediastinum,  viii.  34 
of  Meibomian  glands,  v.  559 
of  mucous   membrane,   mouth, 
and  gum,  with  second- 
ary   involvement     of 
jaw,  vi.  846 
operations  for,  vi.  868 
of  nasopharynx,  vi.  860 
of  neck,  vi.  351 
of  oesophagus,  vii.  413 
of  orbit,  vi.  854 
of  ovary,  viii.  426 
of  pancreas,  viii.  188 
of  parotid  gland,  vi.  308 
of  pelvic  bones,  vii.  14 
of  penis,  vi.  689 
of  peritoneum,  vii.  752 
of  pharynx,  v.  857 
of  pleura,  viii.  14 
of  I   .state,  viii.  355 
of  rectum,  vii.  898 

colloid,  vii.  900 
of  salivary  glands,  vi.  308 
of  scrotum,  vi.  696 
of  seminal  vesicles,  vi.  699 
of  skull,  V.  34 
of  spine,  diagnosed  from  Pott's 

disease,  iv.  955 
of  stomach,  vii.  393 
of  testis,  vi.  698 
of  thyroid,  vi.  373 
of  tongue,  vi.  263 
of  tonsil,  vi.  863 

of  umbilicus,  scirrhous,   vii.   90 
of  urethra,  vi.  695 
of  urinary  bladder,  viii.  310 
of  uterus  (and  see  Uterus,  car- 
cinoma of),  viii.  582 
of  vermiform  appendix,  vii.  625 
of  vulva,  vi.  569 
round-celled,  i.  359 
secondary  changes  in,  i.  362 
scirrhous,    its    distinctive    fea- 
tures, i.  361 
squamous-celled    (epithelioma), 

i.  358-359 
umbilicated,  i.  363 
whence  arising,  i.  354 
Carcinoma-cells,   characteristics  of, 

i.  356 
Carcinomatous  growth,,  its  atypical 
and  aberrant  character,  i.  355 
transformation   of  adenoma,   i. 
355 
Carden's  operation,  iv.  345 
Cardiac     dilatation,     acute,     post- 
operative     treatment      of,      iv. 
160 


Cardiac  di-seases,  a  source  of  danger 
in  administration  of  anaesthetics, 
i.  784 
Cardiocentesis,  vii.  175 
Cardiolysis,  vii.  159 
Cardiorrhaphy,  vii.  168 
Cardiospasm,  vii.  445,  446 
Cargile  membrane,  uses  of,  i.  736 
Caries,  i.  210,  232;  ii.  201,  202,  203 
Billroth's  views  of  the  process,  i. 

232 
necrotica,  i.  232 
of  orbital  walls,  v.  649 
of  spine  (and  see  Pott's  disease), 

iv.  927 
or    ulceration    of    bone,    tuber- 
culous, iii.  575 
sicca,  i.  232;    iii.  579,  604 

x-ray  evidence  of,  i.  648 
von    Volkmann's    views   of   the 
proce.ss,  i.  232 
Carotid,  common,  ligature  of,  i.  60, 
61 
sheaths,  acute  inflammations  of, 
vi.  343 
Carpus,    congenital   dislocation   of, 
iv.  742 
dislocations  of  the  second  row 
and  of  individual  bones  of,  iv. 
65 
development  studied  by  radio- 
graphs, i.  579 
Carrel's  method  of  arteriorrhaphy, 

vii.  252 
"Carrying  angle,"  definition  of  the 
term,  iv.  51 
of  forearm  with  arm,  iii.  609 
Carson,  Joseph,  i.  7,  17 
Carson,  Norman  B.,  on  Surgery  of 
the  Thorax    and  Spinal  Column, 
vi.  401-501 
Cartilage,    tuberculous    disease   of, 

pathology,  iii.  577 
Cartilaginous  exostosis,  i.  315 
Caruncle,  of  urethra,  vi.  571 

urethral,  vi.  571 
Case,  obturator- velum  of,  vi.  14 
Caseation,  i.  215 
Castration,  vi.  698 
Casts  in  urine,  their  significance. 

i.  570 
Cataract,  after-,  v.  637 
anterior  polar,  v.  625 
capsular,  v.  626 

anterior  central,  v.  625 
congenital,  v.  625 
cortical,  v.  625 
diabetic,  v.  625 
hypermature,  v.  624 
Morgagnian,  v.  624 
nuclear,  v.  625 
operations  for,  v.  627 
polar,  anterior,  v.  625 

posterior,  v.  625 
pyramidal,  v.  625 
secondary-,  v.  625 
senile,  v.  623 
soft,  V.  626 
traumatic,  v.  626 
treatment  of,  v.  626 
zonular,  v.  625 
Catarrh,  chronic,  i.  141 
desquamative,  i.   116 
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Catarrh,  mucous,  i.  116 
of  lachrvmal  duct,  v.  591 
of  lachrsrmal  sac,  v.  .591 
purulent,  i.  121,  127 
serous,  i.  116 
spring,  V.  581 
Catgut  as  suture  material,  i.   728, 

753 
Catheter  holder,  viii.  388 
Catheterization  of  antrum,  vi.  160 
of  frontal  sinus,  vi.  117 
of  sphenoidal  sinus,  vi.  175 
precautions  to  be  observed,  iv. 
158 
Catheters,  vi.  785 

webbing,  vi.  786 
Cat's  auricle,  v.  661 

treatment,  v.  662,  664 
Cauda  equina,  diseases  of,  vi.  501 
injuries  of,  vi.  501 
tumors  of,  vi.  500 
Cauliflower  growths,  ii.  359 
Cauterization  of  cornea,  v.  617 
Cautery,  its  uses  and  modern  forms, 

i.  767 
Cavernitis,  vi.  669,  752 
Cavernoma,  i.  321 
Cavernous  sinus,  v.  102 
Cells,  death  of,  necrosis  and  necro- 
biosis, i.  183 
division,   indirect,   described,   i. 

257 
multipHcation    and    differentia- 
tion of,  i.  147 
proliferation  after  infliction   of 
an  injury,  i.  76,  93 
its     protective     and     .some- 
times  imperfect    features, 
i.  94 
Cellular  and  less  cellular  tumors,  i. 

295 
Cellulitis,   acute   circumscribed,    ii. 
456 
cervical,  v.  444 
diffuse,  ii.  458 
ga.seous,  ii.  459 
of  neck,  diffuse,  non-erysipela- 

tous,  vi.  344 
orbital,  v.  445,  647 
treatment,  v.  648 
Cementoma    of    Bland-Sutton,    iii. 

476 
Centipede,  its  sting  and  the  treat- 
ment of  it,  iii.  5 
Centres,    cerebral,    for   association, 
v.  273 
hearing,  v.  272 
motion,  v.  269 
.sensation,  v.  270 
sight,  V.  272 
.smell,  V.  273 
speech,  v.  273 
taste,  v.  273 
cortical,  v.  268 
CephalhEematoma,  v.  9 
Cephalocele,  v.  213 
Cerebellar  abscess  (and  see  Abscess, 
cerebellar),  v.  256 
relation  of,  to  otitis,  v.  781 
fits,  v.  284 
influx,  the,  v.  284 
Cerebellum,  v.  282 

dermoid  cyst  of,  v.  312,  314 


Cerebellum,  functions  of,  v.  284 
tuberculosis  of,  v.  301 
tumors  of,  ataxia  in,  v.  325 
diagnosis,  v.  323,  330 
disordered  hearing  in,  v.  327 
eye  symptoms  in,  v.  327 
involvement  of  facial  nerve 

in,  v.  327 
motor  symptoms  in,  v.  325 
muscular  atonia  in,  v.  328 
nystagmus  in,  v.  328 
paresis  of  homolateral  mus- 
cles in,  V.  328 
sensory     symptoms    in,     v. 

329 
vertigo  in,  v.  326 
Cerebral  abscess  (and  see  Abscess, 
cerebral),  v.  251 
circulation,  v.  105 

compensatory  mechanism  of, 

V.  108 
effect  of  gravity  on,  v.  108 
hydrostatics    and    hydrody- 
namics of,  V.  108 
lesions,   organic,  symptoms  of, 

V.  274 
localization,  v.  267 
operations,  anaesthetic  in,  v.  344 
control  of  hemorrhage  after 

V.  343 
Cryer's  spiral  osteotome,   v. 

355 
decompression   of   brain,    v. 

370 
displacement  of  brain,  v.  369 
Doyen's  burrs,  v.  353 
drainage  after,  v.  342 
faradization    of    the    cortex 

during,  v.  360 
hernia  cerebri  following,  v. 

377 
infection  in,  v.  340 
influencing  of  the  vital  cen- 
tres in,  V.  347 
instruments  commonly  used, 

V.  350 
Kuester's  craniotomy  chisel, 

V.  357 
Lane's    rongeur    forceps,   v. 

353 
making  of  a  permanent  win- 
dow, v.  352 
osteoplastic  flap,  the,  v.  353 
prevention  of  shock  after,  v. 

343 
shaving  the  scalp,  v.  340 
special  procedures,  v.  366 
Sudeck's  fraise,  v.  355 
technique  of,  v.  340 
trephining,  v.  351 
two-stage  operations,  v.  367 
under    local    ansesthesia,    v. 
346 
paralysis  and  its  deformities,  iv. 

871 
pressure  gauge  of  Hill,  v,  108 
substance,  escape  of,  in  fracture 

of  skull,  V.  76 
syphilis,  V.  242 

tumors    (and  see  Brain,  tumors 
of),  V.  300 
Cerebro-spinal  fluid,  v.  103 
absorption  of,  v.  104 


Cerebro-spinal   fluid,    as    obtained 
by   lumbar   puncture,    its 
diagnostic  value,  i.  560 
circulation  of,  v.  219 
escape  of,  diagnostic  of  cra- 
nial fractures,  v.  75 
meningitis,  v.  231 
Cerurainous  concretions  in  external 
auditory  canal,  v.  683 
symptoms,  v.  683 
treatment,  v.  683 
Cervical  ribs,  vi.  318,  408 

vertebra,  treatment  of  disloca- 
tions of,  iv.  24,  25 
Cervix  of    uterus,  adenocarcinoma 
of,  viii.  594 
amputation  of,  vi.  592 
lacerated,  repair  of  (and  see 
Trachelorrhaphy),  vi,  586 
Chalazion,  v.  558 
Chalicosis,  i.  207 

Chancre,  characteristics  of,  ii.   105 
diagnostic  tests  of,  ii.  106 
differential  diagnosis,  ii.  108 
hard,  of  female  genitals,  vi.  565 
of  conjunctiva,  v.  582 
of  face,  v.  457 
of  mouth,  ii.  123 
of  pharynx,  v.  843 
of  rectum,  vii.  799 
of  tonsil,  V.  843 
soft,  of  female  genitals,  vi.  565 
Chancroid,  vi.  700 

bubo  complicating,  vi.  705,  706 
character  of  lesion,  vi.  702 
Ducrey-Unna   bacillus,    charac- 
teristics of,  vi.  700 
frequency  of  occurrence,  vi.  701 
lesions  of,  vi.  701,  702 
lymphadenitis  complicating,  vi. 

705 
lymphangitis    complicating,   vi. 

705 
mixed,  vi.  703 
of  anus,  vii.  798 
of  rectum,  vii.  798 
period  of  incubation,  vi.  701 
phagedena  complicating,  vi.  705 
phimosis    complicating,  vi.  704 
simultaneous      infection      with 
syphilis  and,  vi.  703 
Chapel,  of  hospitals,  viii.  879 
Charbon,  iii.  32 

of  face,  V.  436 
Charcot's  disease,  as  distinguished 
from    tuberculosis   of   the 
knee-joint,  iii.  699 
bone  changes  in,  iii.  363 
joint,  iii.  536,  540 

x-ray    characteristics    of,    i. 
668 
knee-joint,  its  diagnosis,  ii.  122 
Charley-bone,  vii.  73 
Charley-horse,  vii.  73 
Cheek,  lupus  of,  v.  454 
plastic  repair  of,  vi.  223 
plastic  surgery  of  the,  iv.  638- 
647 
Bardenhauer  and  Schtmmel- 
busch's  operation,  iv.  647 
Bartlett's  method,  iv.  639 
Czerny's  operation,  iv  643 
Gersuny's  operation,  iv.  640 
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t'licek,      piastic      surgery     of     the, 
Gussenbauer's    operation, 
iv.  642 
Hahii's  operation,  iv.  646 
Israel's  operation,  iv.  644 
Kraske's  operation,   iv.   642 
.Monod  and  Van  Vert's  meth- 
od, iv.  647 
Cliemical  substances  alone  may  ex- 
cite purulent  inflammation,  i.  126 
Chemosis,  v.  .584 

filtration,  after  cataract  opera- 
tions, V.  637,  639 
Cliemotaxis,  a  protective  factor  in 

inflammation,  i.  84 
Cliest  (and  .see  Chest  wall,  Thoracic 
wall.  Thorax) 
aspiration  of,  viii.  48 
burns  of,  vi.  404 
contused  wounds  of,  vi.  403 
contusions  of,  vi.  402 
flat,  vi.  406 
fininel,  vi.  407 
inci.sed  wounds  of,  vi.  403 
lacerated  wounds  of,  vi.  403 
non-penetrating  wounds  of,  \i. 

403 
operations  on  the,  viii.  43 
punctured  wounds  of,  vi.  403 
topography,    diagnostic    points 

in,  ,527 
uniformity    of    expansion,    how 

interfered  with,  i.  52S 
wounds  of,  vi.  403;    viii.  16 
Chest  wall,  abscess  of  (and  see  Chest, 
Thoracic   wall,  and  Tliorax), 
vi.  409 
actinomycosis  of,  vi.  410 
carbuncle  of,  vi.  408 
carcinoma  of,  vi.  414 
deformities  of,  vi.  406 
diseases  of,  vi.  408 
echinococcus  of,  vi.  411 
enchondroma  of,  vi.  413 
fibroma  of,  vi.  413 
fibroma  molluscum  of,  vi.  413 
furuncle  of,  vi.  408 
hasmangioma  of,  viii.  15 
keloid  of,  vi.  414 
phlegmon  of,  vi.  409 
sarcoma  of,  vi.  414 
tumors  of,  vi.  411 
benign,  vi.  412 
malignant,  vi.  414 
Chet wood's    plastic    operation    for 
restoring   functional   activity    of 
anus,  vii.  827 
Cheyne  and   Burghard's  operation 

on  external  ear,  iv.  722 
Cheyne-Stokes      respiration,     rela- 
tion of,  to  cerebral  compression, 
v.  124,  133 
Chilblain.s,  ii.  268,  59.5,  599 

of  face,  v.  431 
Chimney-sweep's  disease,  vi.  696 
Chin,  sinuses  in,  from  alveolar  peri- 
ostitis, vi.  880 
Chisel,    craniotomy,    Kuester's,    v. 

357 
Chloroform  (and  .see  Anaesthetics) 
accidents  and   their  treatment, 

iv.  201 
administration  of,  iv.  198 -202 


Chloroform  and   ether,   tlicir    rela- 
tive    influence    in    producing 
shock,    i.  479 
aiiiesthesia  less  dangerous  in  in- 
fants, i.  774 
an;esthesia,    signs   of   complete, 
iv.  200 
.signs  of  its  being  too  deep, 

iv.  201 
signs  of  its  being  too  liglit, 
iv.  201 
as  an  anaesthetic,  its  proi)erties, 
and  action  when  inhaled,  iv. 
197,  198 
Chloroma,  i.  342 
Chlorosis,  i.  241 
Cholangitis,  catarrhal,  \iii.  230 

suppurative,  viii.  231 
Cholecyst-duodenostomy,   viii.    270 
Cholecystectomy,  viii.  264,  267 
Cholecystendysis,  viii.  268 
Cholecystenterostomy,  viii.  269 
Cliolecystitis,  viii.  229 
catarrhal,  viii.  230 
diagnosed    from    acute    a|)pen- 

dicitis,  vii.  657 
membranous,  viii.  233 
suppurative,  viii.  230 
Cholecystostomy,  viii.  262,  267 
Choledochenterostomy,    \iii.    275 
Choledochotomy,  viii.  271 
retroduodenal,  viii.  272 
supraduodenal,  viii.  271 
transduodenal,  viii.  272 
Choledochectomy,  viii.  274 
Choledochostomy,  viii.  275 
Cholelithiasis  (and  see  Gall-stones), 

viii.  233 
Cholesteatoma,  i.  367 
of  brain,  v.  312 
of  ear,  v.  711 
Cholesterin,  i.  192 
Chondral    osteoma    of    metacarpal 

bone,  iii.  423 
Chondro-dystrophia,  iii.  347,  414 
Chondroma,  i.  310,  313;  iii.  418 
bones  affected  by,  iii.  422 
changes  due  to  place  of  origin, 

iii.  423 
degenerative  changes  in,  iii.  424 
etiology  of,  iii.  419-422 
microscopical    appearances    of, 

iii.  424 
of  external   auditory    canal,    v 

681 
of  finger,  iii.  422 
of  penis,  vi.  687 
of  pelvic  bones,  vii.  13 
of  pelvis,  iii.  428 
of  pharynx,  v.  854 
of  sacrum,  iii.  425 
of    scapula,    with    statistics    of 

operations,  iii.  428 
of  skull,  iii.  429 
of  tongue,  vi.  256 
Virchow's  division  of  them  into 
ecchondromata   and    enchon- 
dromata,  iii.  418,  419 
Chondro-myxoma,  i.  306 
Chondro-myxo-sarcoma,  i.  344 
Chondro-sarcoma,  i.  333,  344 
Chopart's  operation,  procedure,  and 
results,  iv.  325 


Chopart's  operation  for  restoration 
of  lower  lip,  iv.  660 
surgical  anatomy,  iv. 324,  352 
Chordoma,  i.  311;  iii.  429 
Chorio-epithelioma    malignum,    or 
deciduoma  malignum,  i.  368 
of  uterus,  viii.  674 
Chromato-phoroma,  i.  341 
Chromidrosis,  of  eyelids,  v    550 
Chylangiomata,  i.  323 
Cicatrices,  Treves'  classification  of, 
iv.  268 
of  face,  V.  463 
Cicatricial  deformities,  correction  of. 

>See  Plastic  surgery 
Cicatricial  tissue,   formation   of.   i. 
249,  252;  ii.  166 
results    of    its    contractility, 
ii.  167 
Cicatrix,  ii.  365 

conditions  of,  demanding  treat- 
ment, ii.  366 
Cigarette  drains,  iv.  539 
Ciliary  body,  disea.ses  of,  v.  60S 
Circulation,  cerebral,  v.  105 

compensatory  mechanism  of, 

V.  108 
hydrostatics    and    hydrody- 
namics of,  V   108 
disturbances  of  the,  1.  233 
mechanism  of  tlie,  i.  233 
Circulus    articuli     va.sculo.sus,     rle- 

scribed,  iii.  562 
Circumcision,  vi.  640 
Circumtonsillar  abscess,  v.  81S 
Cirrhosis  of  liver,  viii.  227 
Cirsoid  aneurysm,  i.  321;  vii.  259 
Cittelli's  bone  punch,  vi.  142 
Civil  obligation  of  surgeon  and  pa- 
tient (and  .see  Obligation.  ci\il), 
viii.  713 
Clamp   and   cautery   operation   for 

hemorrhoids,  vii.  866 
Clavicle   and   scapula,   tuberculous 

disease  of,  iii.  601 
Clavicle,  deformities  of,  vi.  420 
diseases  of,  vi.  416 
dislocations  of,  iv.  31 
excision  of,  iv.  401,  402;  vi.  417, 

418 
habitual   luxation   of  the  inner 

end,  iv.  33 
sarcoma  of,  iii.  459 
syphilis  of,  vi.  416 
tuberculosis  of,  vi.  416 
tumors  of,  vi.  416 
wiring    of,    under    local    anes- 
thesia, iv.  245 
Claviis,  ii   346 

complicated  with  a  synovial  sac 
beneath,  treatment  of,  ii.  348 
treatment,  ii.  347,  348 
Cleanliness,  surgical,  importance  of, 

i.  272 
Cleft  palate,  v.  500,  521 
acquired,  v.  541 
age  for  operation,  v   502,  521 
anatomical  success  after  opera- 
tion for,  V.  529 
Brophy's  method   of   operating 

for,  V.  639 
chances  of  functional  usefulness 
after  operation  for,  v.  ,530 
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Cleft  palate,  control  of  hemorrhage 
in  operation  for,  v    529 
Davies-Coliey's  method  of  oper- 
ation for,  V.  532 
Ferguson's  operation  for,  v.  534 
Fillebrown's  method  of  operat- 
ing for,  V.  538 
Lane's  first  operation  for,  v.  535 
second  operation  for,  \ .  537, 
538 
Lannelongue's  method  of  oper- 
ating for,  V.  532 
mechanical    appliances    for,    in 
new-born,  vi.  19 
Taylor's  method,  v.  538 
use  of  obturators  in,  v.  531 
Clergyman's  sore  throat,  v.  815 
Climacteric,  the  effect  of,  upon  neo- 
plasms, i.  780 
Climate,  influence  of,  upon  results 

of  surgical  operations,  i.  797 
Clinical    instruction,    early    efforts 

toward,  i.  29 
Clinocephalism,  ill.  327 
Cloudy  swelling,  i.  184 
Clover's  closed  inhaler  for  ether,  iv. 
191 
combined      nitrous-oxide      and 
ether  inhaler,  iv.  171 
Club-foot  (and  see  Talipes  equino- 
varus),  iv.  899 
in  infantile  paralysis,  iv.  815 
Judson's   modification   of   Tay- 
lor's brace  for,  iv.  910 
Ta.ylor's  brace  for,  iv.  910 
Taylor's  shoe  for,  iv.  830,  831 
Coal    dust,    cirrhosis    anthracotica 

from  inhaled,  i.  208 
Coal  pigment,  absence  of,  in  lungs  of 

infants,  i.  208 
Coaptation  splints  for  fracture  of 

the  femur,  iii.  170 
Cobb's  conclusions  as  to  operative 
treatment  of    ununited    fracture 
of  the  neclv  of  the  femur,  iii.  177 
Cocaine  as  used  for  local  ancesthesia, 
iv.  232 
as  used  for  spinal  ansesthesia,  iv. 
258 
Coccygeal    region,    pendulous 

mors  of,  vii.  15 
Coccygodynia,  iv.  28-  vii.  31 
Coccyx,  dislocations  of,  iv.  28 

excision  of,  vii.  33 
Cochlea,  surgical  relations  of,  v, 
Coeliotomy,  vii.  106 
( 'offey,  plication  operation  for  short- 
ening   the    round  ligament,  viii. 
477 
Cohnheim's  development  theory  of 

tumor  growtli,  i.  293 
Coin-catcher,  Craefe's,  vii.  426 
Cold,  control  of  hemorrhage  by,  vii. 
239 
conditions  influencing  its  effects 

upon  the  body,  ii.  592 
in  treatment  of  simple  acute  in- 
flammation, i.  113 
Coley's  fluid  in  malignant  disease  of 

pharynx,  v.  860 
Colic,  appendicular,  vii.  631 

lead,  diagnosed  from  acute  ap- 
pendicitis, vii.  661 


tu- 


73 


College  of  Physicians  and  Surgeons, 
New  York,  when  first  organized, 
i.  11 
Colles'  law  of  sypliilitic  inheritance, 
ii.  96 
or  silver-fork  fracture,  iii.  149 
Colliquative  necrosis  (red  or  yellow 

softening)  of  tiie  brain,  i.  239 
Collodium  as  a  dressing,  iv.  537 
Colloid  struma,  i.  347 
Coloboma,  v.  614 

Colon,    artificial    distention    of.    in 
diagnosis   of  abdominal   tumors, 
vii.  102 
Color  as  furnishing  diagnost  \v  aid,  i. 

515 
Colorectostomy,  vii.  922 
Colostomy,  vii.  759,  855,  937 
Colotomy,  vii    106 
Colporrhaphy,  abdominal.   Graves' 

method  of,  vi.  618 
Colubrines,  characterized,  iii.  7 
Compensatory  hypertrophy  of  one 
limb  with  atrophic  elongation  of 
the  bone  in  amputated  stump  of 
the  other,  iii.  338 
Complexus  muscle,  anatomy  of,  iv. 

788 
Compound    fractures,   comparative 
mortality  of,  in  civil  and 
.Spanish-American  wars,  ii. 
743 
of  extremities,  cases,  opera- 
tions, and  deaths  from,  in 
Spanish-American  war,  ii. 
743 
Compression,  control  of  hemorrhage 
by,  vii.  241 
of  brain   (and  see    Brain,  com- 
pression of),  V.  Ill 
in  treatment  of  simple  acute  in- 
flammation, i.  115 
Concretions  or  calculi,  i.  198 
calcareous,  of  eyelids,  v.  559 

of  Meibomian  glands,  v.  559 
ceruminous,    in    external    audi- 
tory canal,  v.  683 
Concussion  of  brain  (and  see  Brain, 

concussion  of  the),  v.  145 
Condylomata,  ii.  112 

acuminata,  i.  331    ii.  359 

of  vulva,  vi.  568 
as    hyperplasia    of    connective 

tissue,  i.  108 
of  the  anus,  ii.  360 
of  penis,  vi.  688 

syphilitic,  of  female  genitals,  vi. 
565 
Congelation  or  frost-bite,  ii.  592 
Congenital  circumcision,  vi.  646 
cysts  of  pancreas,  viii.   180 
deformities,  iv.  731 
dislocations,  iv.  731 
genu  recurvatum,  iv.  765 
malformations,    x-ray    appear- 
ances in,  i.  686 
torticollis,  iv.  767 
Congestion,  passive,  final  results  of, 
i.  236 
gross    appearances    at    seat    of, 

i.  236 
of  ovar.v,  viii.  401 
Conical  stump,  iii.  332 


Conjunctiva,  argyrosis  of,  v.  582 
burns  of,  treatment,  v.  590 
chancre  of   v.  582 
circumcorneal    liypertropliy    of, 

V.  581 
cysticercus  of,  v.  584 
cysts  of,  V.  584 
dermoid  tumor  of,  v.  .584 
ecchymosis  of,  v.  583 
emphysema  of,  v.  584 
epithelioma  of,  v.  584 
essential  atrophy  of,  v.  583 
fibroma  of,  v.  584 
foreign  bodies  in,  v.  590 
granulomata  of,  v.  584 
hypersemia  of,  v.  578 
inflammation  of  (and  see  Con- 
junctivitis), V.  578 
injuries  of,  v.  585 
lipoma  of.  v.  584 

treatment  of,  v.  590 
lithiasis  of,  v.  584 
Ij'mphoma  of,  v.  581 
(Edema  of,  v.  584 
operations  upon,  v.  594 
osteoma  of.  v.  584 
papillomata  of.  v.  584 
pempliigus  of,  v.  583 
.sarcoma  of,  v.  584 
tuberculosi;;  of,  v.  582 
tumors  of,  v.  595 
xerosis  of,  v.  583  • 
Conjunctivitis    (and    see    Opiithal- 
mia) 
acute  contagious,  v  578 
catarrhal,  v.  578 
croupous,  V.  581 
diphtheritic,  v.  581 
exanthematous,  v.  582 
follicular,  v.  580 
granular,  v.  579 
herpetic,  v.  579 
metastatic  gonorrheal,  v.  579 
Parinaud's,  v.  581 
phlyctenular,  v.  579 
purulent,  v.  578 
syphilitic,  v.  582 
vernal,  v.  581 
vesicular,  v.  579 
Connective  tissue,  contusions  of,  ii. 

455 
Connell  suture,  vii.  736,  738,  754 
gastro-enterostomy  with,  vii. 
365 
Consent  of  husband,  wife,  or  parent, 
for  operation,  viii.  752,  753 
of  patient,  necessary  for  opera- 
tion, vhi.  743.  747,  749 
Conservatism  in  surgery,   i.   692 
Constipation,  vii.  785 
Consulting  surgeon  not  in   relation 
of    surgeon    and    patient.     \  iii. 
716 
Contagious  diseases,   hospitals   for, 

viii.  892,  894 
Contract  between  siu-geon  and  pa- 
tient, viii.  7-1 
limited  by  public  policy,  viii. 

722 
to  perform  an  impossible  act, 

viii.   722 
unaltered  when  services  are 
gratuitous,  viii.  723 
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Contract -surgeon   in   U.    S.    Army, 

viii.  904 
Contracted  foot,  iv.  891 
"Contre-coup"    theory   of    cranial 

fractures,  v.  64 
Contusions  of  abdominal  walls,  vii. 
91 
of  arteries,  vii.  208 
of  brain,  v.  172 
of  chest,  vi.  402 
of  face,  V.  423 
of  joint,  iii.  726,  758 
of  liver,  viii.  206 
of  spine,  vi.  422 
of  veins,  vii.  322 
Conus     medullaris,     diseases    and 

wounds  of,  vi.  501 
Conus     tenninahs,     diseases     and 

wound.-^  of,  vi.  501 
Convalescent  camp,  viii.  937 
Cooper's  (Sir  Astley)  method  of  re- 
ducing   forward    dislocations 
of  the  humerus,  iv.  44 
method  of  treating  dislocations 
backward  of    both    bones  at 
the  elbow,  iv.  55 
Copperhead  snake,  iii.  9 
Corectopia,  v.  614 
Corelysis,  v.  621 
Corn,  ii.  346 

Cornea,  abrasions  of,  treatment  of, 
V.  60S 
cauterization  of,  v.  617 
coneenital  anomalies  of,  v.  604 
conical,  v.  604 
dermoid  cysts  of,  v.  604 
diseases  of,  v.  599 
fistula  of,  V.  606 
foreign  bodies  in,  v.  608 
inflammation  of  (and  see  Kera- 
titis), i.  76   V.  599 
injuries  of,  v.  599,  604 
macule  of,  V.  604.  605 
opacities  of,  v.  604 
operations  upon,  v.  816 
paracentesis  of,  v.  517 
perforating  ulcers  of,  v.  619 
removal  of  foreign  bodies  from, 

V.  616 
staphyloma  of,  v.  604 
tattooing  of,  v.  619 
transplantation  of,  v.  619 
ulcer  of,  V.  599 
wound  of,  V.  604 
Corneal    wound,    suppuration    of, 
after  cataract  operations,  v.  635 
Cornification,  i.  193 
Cornu  cutaneum,  v.  485 
Coronoid  process  of  the  ulna,  frac- 
tures of,  iii.  142 
Corpus  luteum,  cysts  of,  viii.  403 
Corsets,  for  Pott's  disease,  iv.  975 
Corson's    case    of    excessive    bone 
atrophy,    following   fracture,    iii. 
213,  214 
Cortex,  excito-motor,  v.  268 
motor,  v.  269 
sensory,  v.  270 
Cortical  areas,  concerned  with  hear- 
ing, V    J.12 
smell,  V.  273 
speech,  v.  273 
taste,  V.  273 


Cortical  areas,  vision,  v.  272 

centres,  v.  268 
Costo- transversectomy,  vi.  449 
Cotton  as  a  dressing,  i.  719 
Couching,  for  cataract,  v.  632 
Councilman's   experiments   on   the 

production  of  pus  i.  253 
Counter-irritants    in    treatment    of 
acute  simple  inflammation,  i.  114 
Cowperitis,  vi.  753 
Cowper  s  glands,  vi.  032 
Coxa  valga.  iv.  857 
Coxa  vara    iv.  848 

bilateral    iv.  850,  851,  852 
cervical    iv.  849,  851 
epiphyseal,  iv.  850 
in  congenital  dislocation  of  liip, 

iv.  751 
latent,  iv.  849 
physical  effects,  iv.  850 
relation  to  rickets,  iii.  350 
Coxalgic  pelvis,  vii.  4 
Cranial  atrophy,  v.  25 

bones,    diffuse    hypertrophy    of 
(and  see  Leontiasis  ossea), 
V.  26 
disturbances  in   the  growth 

of,  V.  25 
surgical    affections    of    (and 
see   Cranium,  and   Skull), 
V.  25 
syphilitic  lesions  of,  iii.  367- 

375 
syphilitic  necrosis  of,  v.   42 
defects,  closure  of,  v.  366 
gumma,  v.  40 

injuries,  hyperalgesic  zones    in, 
V.  98 
late  effects  of,  v.  285 
nerves,  lesions  of,  in  fractures  of 
skull,  V.  76 
surgery  of  the,  v.  379 
soft  parts  (and  see  Scalp),  v.  3 
gangrene  of,  v.  23 
infectious  granulomata  of,  v. 

24 
neuralgic  affections  of,  v.  23 
tumors  of,  v.  11 
wounds  of,  V.  4 
syphilis,  v.  36 
Cranio-cerebral  topography,  v.  360 
Kroenlein's  method^  v.  362 
Taylor      and       Houghton's 

method,  v.  363 
Rolandic  fissure,  v.  362,  363 
Sylvian  fissure,  v.  362,  363 
ventricular  puncture,  v.  365 
Craniosclerosis,  iii.  397 
Cranio-tabes,  iii.  349 

of  rickets,  v.  25 
Cranium,  actinomycosis  of,  v.  47 
diffuse  hyperostosis  of  the  bones 

of,  v.  27 
effusions  of  blood  within,  v.  175 
glanders  of,  v.  47 
pneumatocele  of,  v.  1 1 
tuberculosis  of,  v.  44 
Cretinism,  vi.  392 

an  imperfect  growth  from  athy- 

roidea,  i.   163 
experimental,  iii.  327,  328 
foetal,  iii.  349 
sporadic,  \i.  392 


Crile's  pneumatic  suit  in  treatment 

ot  surgical  shock,  i.  496 
Criminal  malpractice,  viii.  763 
Critchett's  abscission  operation,  v. 

618 
Croft's  method  of  flap  transfer  in 
p.astic  surgery,  iv.  619 
splints,  iii.  199-203 
Jrossed  sciatic  phenomenon,  vii.  35 
Orota  idse  or  pit  vipers,  iii.  9 
Crotaius  adamanteus,  the  diamond 
rattler,  iii.  9 
horridus      the     banded     rattle- 
snake  iii.  9 
Crushes  of  ankle,  iii.  758 

of  penis,  vi.  664 
Cryer's  spiral  osteotome,  v.  355 
Cryoscopy    of   the    blood,  and   the 
urine,  in  investigating  the  kidney, 
viii.  84 
Cryptorchidia,  vi.  660 
Crystalline  and  amorphous  urinary 
deposits,    their   relation   to   cal- 
culi, i.  571 
Cuneiform  bones,  dislocations  of,  iv„ 
102 
osteotomy  of,  for  talipes,  iv.  94 
Cupping,  iv.  604 

Curvature  of  legs,  anterior,  iv.  867 
of  spine,  angular  (and  see  Pott's 
disease),  iv.  927 
Gushing,  Harvey,  work  of,  on  cere- 
bral compression,  v.  116,  138 
method  of  exploring,  for  brain 

abscess,  v.  804 
"morphia-cocaine  -  chloroform" 
combination    for   anaesthesia, 
iv.  238 
right-angle  suture,  vii.  738,  754 
technique  for  operations  on  in- 
guinal hernia,  iv.  255 
and    Lexer's  method  of  opera- 
tion,   intracranial,    upon   the 
trigeminal  nerve,  v.  397 
Cutaneous  gangrene,  treatment  of, 
ii.  270 
horn  of  auricle,  v.  675 
Cut-throat,  v.  866;  vi.  326 
Cyclitis,  V.  609 

Cylindroma,  sarcomatous,  i.  340 
Cyphotie     Heredo-Traumatigue,     vi. 

459 
Cyst,  or  Cysts 

after  herniotomy,   vii.   592 
arachnoid,  v.  181 
branchial,  vi.  315 
branchiogenic,  multilocular,  vi. 

317 
contents,      microscopical      and 
chemical     examinations     re- 
quired for  diagnosis,  i.  576 
dentigerous,  of  antrum,  vi.  158, 
830 
of  jaw,  vi.  837 
operations  for,  vi.  867 
dental-root,  of  jaw,  vi.  835 

operations  for,  vi.  867 
dermoid,  lingual,  vi.  396 
of  mouth,  vi.  261 
of  neck,  vi.  315 
of  penis,  vi.  637 
of  prepuce,  vi.  637 
of  scrotum,  vi.  658 
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Cyst,   dermoid,  of  temporal  fossa, 
vi.  865 
of  testis,  vi.  697 
of  tongue,  vi.  261 
liydatid,  of  abdominal  wall,  vii. 
89 
of  liver,  viii.  214 
of  auricle,  v.  674 
of  Bartholin's  glands,  vi.  565 
of  biliarj'  ducts,  viii.  252 
of  breast,  female,  vi.  526 
of  cerebellum,  v.  312,  .314 
of  conjunctiva,  v.  584 
of  cornea,  v.  604 
of  corpus  luteum,  viii.  403 
of  ethmoid  sinus,  vi.  851 
of  face,  dermoid,  v.  482 
of  face,  echinococcus,  v.  480 
of  face,  mucous,  v.  479 
of  face,  sebaceous,  v.  480 
of  face,  sequestration,  v.  482 
of  Graafian  follicle,  viii.  403 
of    hydatids    of    Morgagni,    vi. 

697 
of  iris,  v.  613 
of  kidney,  viii.  137 
of  lachrymal  gland,  v.  592 
of  liver,  viii.  219 

multiple  congenital,  i.  253 
of  lower  eyelid,  with  microph- 
thalmos or  anophthalmos,  v. 

554 
of  mesentery,  vii.  751 
of  middle  turbinated  bone,  vi. 

859 
of  mouth,  mucous,  non-parasitic, 

vi.  243 
of  nasopharynx,  vi.  860 
of  neck,  vi.  347 
of  oesophagus,  vii.  420 
of  omentum,  vii.  748 
of  orbit,  V.  651,  652 
of  organ  of  Giraldfes,  vi.  697 
of  ovary    (and   see   Tumors   of 

ovary),  viii.  402,  423 
of  pancreas,  viii.  180 
of  penis,  sebaceous,  vi.  687 
of  pharynx,  v.  810 
of  prostate,  viii.  367 
of  salivary  g]ands,  vi.  309 
of  scalp   (and  see  Wens),  v.  13, 

14 
of  scrotum,  vi.  695 
of  seminal  vesicles,  vi.  698 
of  skull,  v.  28 
of  spleen,  viii.  70 
of  testis,  vi.  697 
of  thymus,  vi.  398 
of  tongue,  vi.  243 
of  urachus,  vii.  80 
of  ureter,  viii.  145 
of  urethra,  vi.  695 
of  vas  deferens,  vi.  698 
of  vermiform  appendix,  vii.  624 
of  vulva,  vi.  565,  566 
parovarian,  viii.  429 
peri-pancreatic,  viii.  181 
sacro-coccygeal,  vi'.  20 
spinal,  vi.  500 
subconjunctival,    treatment    of, 

V.  595 
tooth,  vi.  196 
tubo-ovarian,  viii.  409 


Cystadenoma  atheromatosum,  i.  348 
raucosura,  i.  348 
of  female  breast  (and  see  Mas- 
titis, chronic),  vi.  514,  524 
of  jaw,  iii.  474 
of  ovary,  i.  352;  viii.  423 
Cystadeno-fibroma,  i.  304 
Cystic  carcinoma,  iii.  474 

chondro-sarcoma  of  the  femur, 

iii.  421 
disease  of  female  breast    (and 
see  Mastitis,  chronic),  vi.  514 
duct,  viii.  198 

gall  stones  in,  viii.  238 
epithelial  odontoma,  section  of 

wall  of,  iii.  475 
follicles  of  ovary,  viii.  402 
kidney,  congenital,  viii.  137 
middle  turbinate,  vi.  98 
oxide  calculi,  viii.  113 
tumors  of  brain,  v.  308 
of  orbit,  V.  651 
Cysticercus  telse  cellulosae,  ii.  396 
bladders  in  the  skin,  diagnosis 

of,  ii.  396 
disea.se  of  bone,  iii.  484 
of  conjunctiva,  v.  584 
of  eyelids,  v.  554 
of  iris,  V.  613 
of  orbit,  V.  652 
Cystitis,  viii.  292 

diphtheritic,  viii.  295 
dolorosa,  viii.  300 
exfoliative,  viii.  295 
gangrenous,  viii.  295 
gonorrhceal,  vi.  745 
membranous,  viii.  295 
oedema  buUosum,  viii.  295 
post-operative,  iv.  159 
septic,  viii.  294 
subacute  catarrhal,  viii.  294 
suppurative,  viii.  294 
Cystocele,  vi.  608 
Cystoid     cicatrix,     after     cataract 

operations,  v.  636 
Cystoids  of  pancreas,  viii.  181 
Cystomata,  i.  350,  351 

and   cysts,   the   distinction   be- 
tween, i.  350 
glandular  type  of,  i.  451 
of  auricle,  v.  674 
of  kidney,  i.  353 
of  larynx,  v.  881 
of  pharynx,  v.  855 
of  rectum,  vii.  896 
ovarian,  i.  351 
papuliferous,  i.  352,  451 
Cysto-sarcoma  of  breast,  female,  vi. 

523 
Cystoscopy,  viii.  330 

combined  with  litholapaxy,  viii. 
335 
Cystotomy,  viii.  323 
Czerny's  operation  for  restoring  the 
cheek,  iv.  643 
for  saddle  nose,  iv.  710 
suture,  vii.  734 
Czerny-Lembert  enterorrhaphy,  vii. 
735 
method    of    lateral    anasto- 
mosis, vii.  749 
C?erwinski's   operation   for   saddle 
nose,  iv.  715 


Dacryo.\denitis,  v.  592 
Dacryocystitis,  v.  592 
Dacryoliths,  v.  592 
Dacryops,  v   592 
Dactylitis,  strumous,  iii.  579 

syphilitic,   a;-ray  features  of,   i. 
670 
Damages,    award    of,    in    surgical 

malpractice,  viii.  807 
Dark-room    for    developing    j-ray 

photographs,  i.  621 
Darnall,  Captain  Carl  R..  on  Simple 
and  Infected  Wounds  of  the  Soft 
Parts  by  cutting  and  piercing  in- 
struments, ii.  605 
Dartmouth  College,  Hanover,  N.  H., 
medical    department    of,    organ- 
ized, i.  21 
Davidge,  John  B.,  i.  47 
Davies-Colley's  method  of  operat- 
ing for  cleft  palate,  v.  532 
Deafness,  viii.  979 
Death  of  a  limited  part,  the  signs  of, 
ii.  203 
somatic,  as  distinguished  from 
necrobiosis  and  necrosis,  i.  209 
Decinormal    salt-solution    in    the 
treatment     of    septicaemia    and 
pysemia,  i.  443 
Decompression  of  brain,  in  cerebral 
tumors,  V.  338,  339 
occipital  operation  for,  v.  371 
temporal  operation  for,  v.  370 
Decortication,    in    empyema,    viii. 
11 
pulmonary,  viii.  53 
Decubitus   or   bedsore,    i.    137;    ii. 

180,  297 
Defects,  congenital,  of  face,  v.  495 
macrostoma,  v.  495 
microstoma,  v.  495 
nasal  deformities,  v.  496 
unilateral     hypertrophy,    v. 
497 
cranial,  closure  of,  v.  366 

Wolff-Koenig  method,  v.  367 

Deformities  and  disabilities  of  the 

lower  extremities,  iv.  848-926 

congenital,    of    sacro-coccygeal 

region,  vii.  14 
nasal,  rare,  v.  496 
of  chest  wall,  vi.  406 
of  clavicle,  vi.  420 
of  jaws,  vi.  890 
of  nose,  vi.  67 
of  oesophagus,  vii.  410 
of  pelvis,  bony,  vii.  3 
of  ribs,  vi.  408 
of  stomach,   due  to  dilatation, 

vii.  335 
of  thoracic  wall,  vi.  401 
resulting  from  epiphysitis,   op- 
erative treatment  of,  iii.  313 
de  Trey's  somnoforme  inhaler,  iv. 

207,  208 
De  Gaetano's  method  of  arterior- 

rhaphy,  vii.  255 
Degeneration,  i.  182 

and  infiltration,  distinction  be- 
tween, i.  183 
Warthin's  classification  of,  i. 
183 
colloid,  i.   190 
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Degeneration,     rlistinguished    from 
atrophy,  i.  182 
glycogenous,  i.  194 
hydropic,  i.  190 
mucinous,  i.  191,  192 
physiological  and   pathological, 

i.  182 
reaction  of,  i.  543 
Degenerative  and  necrotic  inflam- 
mations, acute,  i.  134 
Delair's  artificial  glottis,  vi.  32 
Delanger's  method  of  prosthesis,  iv. 

625 
Delayed  union,  after  cataract  opera- 
tions, V.  636 
Delhi  sore,  i.  231;  ii.  342 
Delx)rme  and  Mignon's  operation, 

pericardotomy,  vii.  158 
Delpech's   method    of   rhinoplasty, 

iv.  683 
Deltoid  paralysis,  iii.  735 
Demon's  method  of  repair  of  .sep- 
tum, iv.  704 
de  Nancrede,  Charles  G.  B.,  on  Sur- 
gical Disea.ses,  certain  Abnor- 
mities, and    Wounds   of    the 
Face,  V.  417-499 
on    influences    and    conditions 
which    should   be   tal<en   into 
account  before  one  decides  to 
operate,  iv.   107 
Denonvillier's  operation  for  restora- 
tion of  alae,  iv.  694 
Dental  corps,  of  U.  .S.  .Army,  viii. 
904 
prosthesis,  v.  5 
-root  cyst  of  jaw,  vi.  835 
Dentigerous  cysts,  iii.  476 

of  antrum,  vi.  830 
Dentures,  artificial,  vi.  8 

restoration  of  function  by,  vi.  10 
De  Page's  operation  for  sadrtle  nose, 

iv.  709 
Deposits,  i.  184 
Derbyshire  neck    (and  see  Goitre), 

vi.  358 
Dermatitis,  acute,  as  distinguished 
from  erysipelas,  i.  44ft 
malignant   papillary,   of    breast 
(and  see  Pagefs  di.sease  of  the 
nipple),  vi.  556 
papillaris  capillitii,  ii.  370 
j-ray,  chronic,  vii.  39 
Dermatolysis,    explanation    of    the 

term,  ii.  371 
Dermoid  cysts,  i.  367,  368 
of  brain,  v.  312 
of  cerebellum,  v.  312,  314 
of  conjunctiva,  v.  584 
of  cornea,  v.  604 
of  mouth,  vi.  261 
of  neclc,  vi.  315 
of  orbit,  V.  651 
of  ovary,  viii.  427 
of  penis,  vi.  637 
of  prepuce,  vi.  637 
of  pharynx,  v.  810 
of  scalp,  V.  14 
of  scrotum,  vi.  658 
of  spleen,  viii.  70 
of  temporal  fossa,  vi.  865 
of  testis,  vi.  697 
of  tongue,  vi.  261 


Dermoids,  branchial,  vi.  315 
extra-rectal,  vii.  896 
lingual,  vi.  396 
post-rectal,  vii.  is 
Desault's  method  of  treating  frac- 
tures of  the  femur,  i.  51 
operation  for  salivary  fistula,  v. 

444 
sign,  iii.  162 
Descemetitis,  v.  603 
Descensus  of  ovary,  viii.  398 
Desiccation,     as     associated     witli 

gangrene,  ii.  204 
Desmoid  tumors,  of  abdominal  wall. 
vii.  83 
post -operative,        complicai  intt 
femoral  hernia,  vii.  591 
Detmold,  ^X'illiam,  i.  55 
De  Vilbiss  bone  forceps,  vi.  135 
Diabetes,  as  influencing  tlie  clioicc 
of  ansesthetics,  iv.  222 
effect    of,    upon    surgical    pro- 
cedures and  conditions,  i.  793 
Diabetic    gangrene    (and    see    also 

Gangrene),  ii.  231 
Diacetic  acid  in  the  urine  of  dia- 
betics an  unfavorable  prognostic 
sign,  i.  794 
Diagnosis,  general  surgical,  i.  501 
Diapedesis  in  inflammation,  i.  So 
Diaphragm,  anatomy  of,  vii.  450 
congenital  defects  of,  vii.  457 
degeneration  of,  vii.  460 
displacement  of,  vii.  460 
eventration  of,  vii.  459 
hernia  of,  vii.  458,  460,  612 
infection  of,  modes  of,  vii.  451 
lymphatics  of,  vii.  451 
phenomenon,    Litten's,    i.    529: 

vii.  467 
surgical  diseases  of,  vii.  450 
Diaphragmatic  pleurisy,  diagnosed 
from     acute     appendicitis,     vii. 
659 
Diastasis,  defined,  iii.  65 

of  distal  end  of  the  fibula  iv.  94 
of  head  of  the  ulna,  iv.  64 
of  lower  epiphysis  of  the  femur, 
iv.  88 
Diathesis,  influence  of,  upon    sur- 
gical conditions,  i.  781 
Diday's  operation  for  webbed  fin- 
gers, iv.  635,  636 
Didot's  operation  for  webbed   fin- 
gers, iv.  635 
Dieffenbach's  method  of  blepharo- 
plasty,  iv.  674;  v.  572 
of  flap  formation,  in  plasti<- 

ofjerations,  iv.  615 
of  repair  of  septum,  iv.  704 
of  restoring  the  alee,  iv.  697 
of  rhinoplasty,  iv.  681,  688 
of  treating  saddle  nose,   i\-. 
707 
operation  for  ectropion,  iv   669, 
670 
for  restoration  of  lower  lip, 

iv.  654 
for  saddle  nose,  iv.  714 
Digestive  system,  its  diagnostic  im- 
portance, i.  516 
Digital     compression     to     prevent 
hemorrhage,  iv.  267 


Dilatation,     idiopathic,     of     oeso- 
phagus, vii.  444 
of  cesophagus,  for  strictures,  vii. 
430 
for  carcinoma,  vii.  416 
of  stomacii,   deformity  due  to, 

vii.  335 
of  uretlira,  vi.  647 
Dilators,  urethral,  vi.  787 
Dimples,  postanal,  vii.  897 
I         sacro-coccygeal.  vii.  20 
'  Diphtheritic  inflammation,  i.  118 

Bacillus  diphtheri;e  a  cause 

of,  i.  135 
ei)ithelial,    or   superficial,    i. 

135 
intestinal,  i.  135 
streptococcus  as  a  cause  of,  i. 
135 
I)aralysis,    <iiagno.sed    from    in- 
fantile paralysis,  iv.  824 
Disarticulation       at        ankle-joint 
(Syme's  operation),  iv.  329 
at  hip-joint  by  antero-posterior 
flaps,   cut   by   transfixion, 
iv.  353 
Lister's  procedure,  iv.  357 
Lloyd's   metliod   of  control- 
ling hemorrhage,  iv.  351 
.McBurney's  method  of  con- 
trolling   hemorrhage,    iv. 
351 
I  precautions    against    shock, 

iv.  351 
I  Senn's  bloodless  method,  iv. 

355 
surgical  anatomy,  iv.  350 
through  an  anterior  racquet 

incision,  iv.  35S 
through  an  external  racquet 
I  incision,   iv.  356,  357 

Trendelenburg's    method    of 
controlling  hemorrhage,  iv. 
I  352 

!        at    knee-joint,  by  the  elliptical 
1  method   (Bauden's  opera- 

tion), iv.  345 
by     lateral     flaps     (Stephen 

Smith),  iv.  344 
by     a     long    anterior     flap 
(Pollock's   operation),    iv. 
345 
at  medio-tarsal  joint  (Cliopart'.s 

operation),  iv.  324 
at    metacarpo-phalangeal  joint, 
[  the  oval  method,  the  method 

by  equal  lateral  flaps,  iv.  283, 
284 
at    wrist-joint,   elliptical  opera- 
tion, iv.  288 
long  palmar  flap,  iv.  2S7 
of   anterior   portion  of  foot   at 
the      tarso-metatarsal     joint 
(Lisfranc's      operation),      iv. 
320 
of  great  toe  at    the   metatarso- 
phalangeal joint,  iv.  314 
terminal  phalanx,  iv.  313 
together  with  its  metatarsal 
bone,  instruments  needed, 
iv.  317 
of   little  toe,   together  with   its 
metatarsal  bone.  iv.  318 
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Disarticulation  of  phalangeal  joints, 

exceptions  as   to   removal 

of  proximal  phalanx,    iv 

283 

first  (surgical),  two  methods, 

•iv.  282 

of  toes  at    the   metatarso-plia- 

langeal  joints,  iv.  315 
of  second,  third,  or  fourth  toe, 
with  its  respective  metatarsal 
bone,  iv.  319 
of  two  toes,  together  with  their 

metatarsal  bones,  iv.  319 
subastragaloid,    surgical    anat- 
omy, iv.  326 
with  a  heel  flap,  iv.  327 
iJiscission,  for  cataract,  v.  627 

in  empyema,  viii.  13 
Disinfectants,  chemical,  in  skin  dis- 
infection, i.  705 
Disinfection  and  sterilization,  i.  701 
Dislocations,  i.  47 

as  distinguished  from  diastasis, 

iv    3 
basis  of  Malgaigne's   classifica- 
tion of,  iv.  5 
by  Emmet  Rexford,  iv.  3 
congenital   (and  see  Congenital 
deformities),  iv.  9,  731 
congenital  elevation  of  scap- 
ula, iv.  735 
congenital  genu  recurvatum, 

iv.  765 
etiology,  iv.  731 
obstetrical  paralysis  of  shoul- 
der, iv.  738 
of  ankle,  iv.  766 
of  carpus,  iv.  742 
of  elbow,  iv.  741 
of  hip,  iv.  746 
of  humerus,  iv.  738 
of  patella,  iv.  765 
of  shoulder,  iv.  738 
of  trunk,  iv.  735 
of  wrist,  iv.  742 
Kirmisson's    theory    of,    iv. 

734 
Stimson's  theory  of,  iv.  734 
Young's  theory  of,  iv   734 
definition  of  term,  iv.  3 
habitual,  iv.  4 

importance   of   x-ray   examina- 
tion in  diagnosis  of,  iv.   16 
of  acromio-clavicular  joint,  i)ath- 

ology,  iv.  34 
of  ankle,  rotary,  iv.  96,  97 
of  astragalus,  treatment,  iv    101 
of  atlas,  treatment,  iv.  24 
of  carpus,  iv.  65 
of  clavicle,  iv.  31-36 

total,  iv.  33 
of  coccyx,  iv.  28 
of  cimeiform  bones,  iv.  102 
of  eyeball,  v.  656 
of  elbow,  iv.  50 

operation   devised    by    Mur- 
phy, of  Chicago,  to  secure 
mobility,  iv.  63 
of  fibula,  upper  end  of  the,  iv.  88 
of  fingers,  iv.  67-71 
of  foot,  iv.  94 
of  hip,  iv.  71-85 
of  humerus,  iv.  36 


Dislocations    of    iiidiviiliial    joints, 
iv.  18 
of  knee-joint,  i\'.  85 
of  larynx,  v.  864 
of  lens,  V.  626 
of  lower  jaw,  iv.  29-31 
of     medio-tarsal     joint      (Cho- 

part's),  iv.  99 
of  metacarpal  bones,  iv.  67 
of  metatarsus  and  toes,  iv.  103 
of  occipito-atlantal  and  atlanto- 
axial articulations,  iv.  20-23 
of  occiput,  treatment,  iv.  24 
of  patella,  iv.  91-94 
of  pelvis,  iv.  27 
of  penis,  vi.  665 
of  radio-ulnar  joint,   distal,   iv. 

64 
of   radius   alone   at   the  elbow, 

treatment,  iv.  60 
of  ribs,  iv.  28 
of  .scaphoid,  iv.  67 

(navicular),  iv.  102 
of  semilunar  bone,  iv.  66 
of  semilunar  cartilages,  iv.  89 
of    semilunar    cartilages,    treat- 
ment, iv.  90 
of     shoulder-joint,      a.s.sociated 
with    fracture,    operative 
treatment  of,  iv.  401 
of  si)inal  column,  vi.  429 
of  sterno-clavicular  joint,   ana- 
tomical considerations,  iv. 
31,  32 
(both),  iv.  32 
subastragaloid,  treatment,  iv.  99 
of  tarsal   bones,   individual,   iv. 

100 
of  tarsus,  classification  of,  iv.  94 
of  tliumb,  iv.  68-71 
of  tibia  backward,  iv.  86 
of  vertebnp ,  iv.  18 
of  wrist,  iv    64,  65 
old,  iv.  5 

unreduced,  as  indications  for 
excision     of     the     elbow- 
joint,       von       Eiselberg's 
operation,  iv.  410 
Displacement  of  brain,  v.  369 
of  Fallopian  tube,  viii.  398 
of  ovaries,  viii.  398 
of  uterus,  viii.  454 
Distichiasis,  v.  559 
Distortions  of  spine,  vi.  422 
Diverticula,     acquired     (of     intes- 
tines), vii.  703 
of  cesophagus,  vii.  439 
Diverticulitis,  vii.  934 
of  sigmoid,  vii.  703 
Diverticulum  ilei,  vii.  701 

Meckel's,  vii.  701,  708 
Dodd,  Walter  J.,  i.  599 
Doellinger's    statistical    report    on 
treatment  of  cases  of  old  subcora- 
coid  dislocation,  iv.  48 
Dolichocephalism,  iii.  327 
Dorrance's     method     of     arterior- 

rliaphy,  vii.  255 
Dorsey,  Joint  Syng,  i.  17,  34,  45 

"Elements  of  Surgery,"  by,  i.  34 
Double  lip,  v.  477 
monsters,  vii.  16 
penis,  vi.  637 


Double  lu'eters,  viii.  89 
urethra,  vi.  648 
vagina,  vi.  579 
Douglas',  semilunar  fold  of,  vii.  Ill 
Dowd.  Charles  N.,  on  Surgical  Dis- 
eases   and    Wounds     of    Lymph 
Nodes  and    Ves.sels,  ii.  525 
Doyen's   burrs,   in   cerebral   opera- 
tions, V.  353 
panhysterectomy,  viii.  565 
Dracuncular  ulcer,  i.  231 
Drainage    by    rubber    tissue    and 
tubes  and  by  glass  tubes,  iv. 
540 
gastric,    interference    with,    vii. 

334 
materials  and  methods  of,  now 

approved,  i.  762 
materials,     their     preparation, 
medication,  and  mode  of  em- 
ployment, iv.  139,  142 
objections  to  it,  and  conditions 

where  indicated,  i.  764 
of  urinary  bladder,  viii;  325,  326 
secondary,  i.  765 
various  methods  employed  and 
the  results,  i.  761 
Drainage  tubes,  viii.  326 
Draper,  William  H.,  i.  16 
Dre.ssing  stations   in   military   .ser- 
vice, viii.  955,  957 
Dressings,  surgical,  iv.  .537 

after  closing  a  wound,  i.  754 
and  their  use  at  operations,  i\. 
142 
Dry  heat,  the  "baking"  process,  i. 

767 
Dubois's  ab.scess  of  thymus,  vi.  398 
Ducrey-Unna  bacillus,  characteris- 
tics of,  vi.  700 
Duct  cancer,  of  breast,  female,  vl. 

536 
Ductulus  aberrans,  vi.  630 
Dudley,  Benjamin  W.,  i.  25 
Duell's  operation  for  malposition  of 

auricle,  v.  664 
Dugas'  posture  test  in  the  diagnosis 
between  a  fracture  and  a  dislo- 
cation of  the  shoulder,  iii.  127 
Duodenal  hernia,  vii.  610 
sphincter,  the,  vii.  392 
Duodeno-choledochotomy,   vii.  273 
Duodenum,  peptic  ulcer  of,  vii.  713 

perforation  of,  vii.  717 
Duplay's  method  of  operating  upon 
displaced  intermaxillary  bone,  v. 
520 
Dupuytren's    apparatus    for    frac- 
tures of  the  leg,  iii.  198 
method  of  restoring  the  aUe,  iv. 

697 
operation  for  repair  of  sept  urn,- 

iv.  703 
operation  for  shoulder  joint  am- 
putation, iv.  307 
suture,  vii.  738 
Dura  mater,  cerebral,  anatomy  of, 
V.    173 
endothelioma  of,  v.  286 
sinuses  of,  v.  174 
Dural  sinu.ses,  thrombosis  of  the,  v. 
247 
aseptic,   v.  247 
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Dural  sinuses,  thrombosis  of    the, 

septic,   V.   248 
Durand's  operation,  pericardotomy, 

vii.   158 
Buret's  theory  of  concussion  of  the 

brain,   v.    153 
Dust,     inhalation     of,     protection 

against,  i.  208 
Dusting  powders  as  dressings,  i.  722 
Duval's  supramalleolar  amputation 

of  the  leg,   iv.   335,  336 
Dwarfing    (general),   micromanoso- 

mia,  and  cretinism,  iii.  326 
Dysdiaemorrhysis,  deflnition   of,  v. 

107 
Dysentery,    causing    ulceration    of 

rectum,  vii.  794 
Dyspnoea,  the  requirements  of  an- 
aesthetics in,  iv.  222 
Dystrophy,     muscular,     diagnosed 

from  infantile  paralysis,  iv.  826 

E^vR  (and  see  Auditory  canal,  Aural, 
Auricle,  Labyrinth,  Mastoid, 
Membrana  tympani.  Ossicu- 
lectomy, Otitis,  Sinus  throm- 
bosis, Synechtomy) 

adherent  lobule,  iv.  721 

angioma  of,  v.  672 

artificial,  iv.  728;   vi.  27 

bleeding  from,  in  fracture  of  the 
skull,  V.  73 

brain  disease  following  disease 
of,  V.  779 

Cheyne  and  Burghard's  plastic 
operation  on,  iv.  722 

cholesteatoma  of,  v.  711 

cicatricial    contraction    of    ex- 
ternal, iv.  722 

damage  to,  in  naval  service,  viii. 
979 

deformities    of,    acquired     and 
congenital,  iv.  718 

erysipelas  of,  v.  671 

exostoses  of  auditory  canal,  iii. 
404 

gangrene  of,  v.  671 

Gersuny's  operation  in  external, 
iv.  724 

hematoma  of  (and  see  Othema- 
toma), V.  666 

handle-shaped,  v.  663 

inflammation  of.      See  Otitis 

large,  treatment  of,  v.  662 

middle,  v.  686 

normal,  iv.  717,  718 

outstanding,  iv.  721,  722 

Parkhill's  plastic  operation  on, 
iv.  722 

plastic  operations  for  formation 
of  new  lobule  of,  v.  677 
Gavello's  method,  v.  677 
Nelaton's  method,  v.  678 

plastic  surgery  of,  iv.  717 

prominent,  iv.  723,  725 

pyogenic  diseases  of  brain  due 
to,  V.  779 

shape  of,  iv.  725,  727 

surgical  diseases  and  wounds  of, 
V.  660 

synechia;  of,  v    714 

wounds  of,  V   660,  666 
Ear-protector,  Elliott's,  viii.  980, 981 


Earle,     Samuel     T.,     and     Tuttle, 
James   P.,   on  Surgical   Diseases 
and    Wounds   of   the   Anus   and 
Rectum,  vii.  761-948 
Earle's  hemorrhoidal  clamp,  vh.  873 
method  of  operating  for  hemor- 
rhoids, vii.  872 
rectal  speculum,  vii.  768 
Eburnation,  hi.  264,  266,  366 

from  tuberculous  disease,  iii.  579 
Echinococcus   disease  of  bones,  iii. 
482,  483 
cysts  of  biliary  ducts,  viii.  252 
of  breast,  female,  vi.  528 
of  chest  wall,  vi.  411 
of  face,  V.  480 
of  liver,  viii.  214 
of  lung,  viii.  27 
of  neck,  vi.  348 
of  pelvic  bones,  vii.  13 
of  pleura,  viii.  15 
of  prostate,  viii.  367 
of  skin,  ii.  397 
of  sternum,  vi.  411 
of  thyroid,  vi.  372 
of  tongue,  vi.  243 
Ecchondromata,  i.  311;  iii.  419 

of  larynx,  v.  881 
Ecchondrosis    physalifera,    of    Vir- 

chow,  i.  311 
Ecchondrosis    prolifera     (and    see 
physalifera)    (Virchow),   iii.    429 
Ecchymosis    in     nasopharynx,     in 
fracture  of  skull,  v.  72 
of  conjunctiva,  v.  583 
of  eyelids,  v.  557 
Eckstein's  method  of  prosthesis,  iv. 

625 
Ectopia  testis,  vi.  660 

vesicae,  vi.  636;  viii.  282 
Ectopic  gestation  (and  see  Extra- 
uterine pregnancy),  viii.  690 
Ectropion,  v    560 
of  the  u\-ea,  v.  614 
operations  for,  v    565 
senile,  v.  560 
spasmodic,  v.  560 
Eczema  of  eyelids,  v.  548 

of  nipple,  vi.  507 
Edebohls'  operation  for  fixation  of 

kidney,  viii.  154 
Effusions   into   the   body   cavities, 

effects  of,  i.  238 
Ejaculatory  ducts,  anatomy  of,  vi. 

632 
Elapids,  Indian  and  American  sub- 
families, iii.  8 
Elbow-joint,    amputation    by    an- 
terior   elliptical     flap,  iv. 
296 
by  large  anterior  flap,  iv.  296 
by  large  external  flap,  iv.  297 
by   posterior  elliptical   flap, 

iv.  297 
lines    of    incision    formerly 
proposed  by  Brasdor,  iv. 
297 
surgical    anatomy,    iv.    294, 
295 
as  affected  by  hypertrophic  ar- 
thritis, iii.  525 
congenital  dislocation  of,  iv.  741 
dislocations  of,  iv.  50 


Elbow-joint,    elliptical   disarticula- 
tion of,   iv.  271 
erasion   of,    with    report    of   an 

operation,  iv.  417,  418 
excision  of,  ii.  749;  iv.  407-417 
fractures  of,  iii.  132 
infantile  paralysis  of,  iv.  818 
its  development  studied  by  ra- 
diographs, i.  582 
penetrating  wounds  of,  iii.  737 
sprains  of,  iii.  737 
tuberculous  disease  of,  iii.  607 
Elder,  John  M.,  on  Surgical  Disea.ses 
and  Wounds  of  the  Neck,  vi.  313- 
352 
Electric  currents,  effects  of,  ii.  588 
Elephantiasis,  i.  108,  305,  321 
as  caused  by    Filaria  sanguinis 

hominis,  ii.  576 
mollis  of  scalp,  v.  16 
nervorum  of  scalp,  v.  16 
of  eyelids,  v.  554 
of  gluteal  region,  vii.  31 
of  penis,  vi.  676 
of  scrotum,  vi.  676 
of  vulva,  vi.  563 
Elevation,    control   of   hemorrhage 

by,  vii.  240 
Elliott's  ear  protector,  viii.  980,  981 
position  in  abdominal  siirgery, 
vii.  122 
Embolectomy,  vii.  220 
"Embolia  insensibilis,"  vii.  191 
Embolic  aneurysm,  vii.   186 
Embolus,  vii.   183 
air,  vii.  195 
fat,  vii.  199 
pulmonary,  vii.  190 
seat  of  impaction  of,  vii.  184 
source  of,  vii.  183 
Embryoid  tumors  or  embryomata, 

i.  366 
Emergency    chest    (railroad),    con- 
tents of,  viii.  1042 
Emmet's  denuding  scissors,  vi.  588 
operation    for    lacerated    peri- 
neum, vi.  599 
round-eyed,   half-curved  cen'ix 
needle,  vi.  587 
Emprosthotonus  in  tetanus,  i.  457 
Emphysema,  of  coaijunctiva,  v.  584 
of  eyelids,  v.  557 
of  mediastinum,  viii.  31 
of  orbit,  V.  640 
of  penis,  vi.  680 
of  scalp,  V.  11 
of  scrotum,  vi.  680 
pulmonary,  viii.  23,  24 
Empyema,  i.  128;  viii.  6 

as   distinguished   from   abscess, 

ii.  143 
combined,  of  accessory  sinuses, 

vi.  87 
decortication  in,  viii.  11,  53 
thoracoplasty  in,  viii.  52 
discission  in,  viii.  13 
inveterata,  viii.  11 
necessitatis,  viii.  7 
Thiersch's  method   of  drainage 

m,  viii.  49 
tuberculosum,  iii.  573 
vesical,  viii.  230 
Encephalitis,  v.  250 
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Encephalitis,  cortical,  v.  794 
Encephalocele,   v.  213 
Encephalo-cystocele,  v.  213 
Encephalo  -  cysto  -  meningocele,  v. 

213 
Enchondroma,  i.  311,  312;   iii.  419 
of  breast,  female,  vi.  529 
of  chest  wall,  vi.  413 
of  epididymis,  vi.  696 
of  rectum,  vii.  891 
of  scrotum,  vi.  695 
of  testis,  vi.  696 
producing  metastases,  i.  312 
Endarteritis,  chronic,  vii.  204 

progressive,  of  alcoholics,  ii.  226 
Endoaneurysmorrhaphy,   vii.   281 
Endocervicitis,  gonorrhceal,  vi.  561 
Endostoma,  iii.  405 
Endothelial  cells,  active  functions 

of,  in  inflammation,  i.  86 
Endothelioma,  i.  338,  339,  340 
of  bone,  iii.  469-471 
of  brain,  v.  303 
of  dura  mater,  v.  286 
of  kidney,  viii.  134 
of  liver,  viii.  219 
of  mediastinum,  viii.  14,  34 
of  mouth,  vi.  253 
of  ovary,  viii.  429 
of  pleura,  viii.  14 
of  scalp,  v.  18 
of  tongue,  vi.  253 
of  urachus,  vii.  81 
of  uterus,  viii.  674 
of  vermiform  appendix,  vii.  625 
Endothelium,    vascular,    its    secre- 
tory powers  important  factors  in 
the  occurrence  of  cedemas,  i.  236 
Endurance,    power   of,    greater    in 

women,  i.  777 
Enophthalmos,  v.  656 
Enostoses,  1.  314 

Entero-anastomosis,  Bacon's  meth- 
od of,  vii.  854 
Enteroclysis,     in    abdominal    sur- 
gery, vii.  119 
Enteroplasty,  vii.  753,  757 
Enterorrhaphy,  vii.  755,  757 

Czerny-Lembert     method,     vii. 
735 
Connell  suture  in,  vii.  739 
Enterostomy,  vii.  758 
Entodermal  cysts,  i.  367 
Entropion,  v.  560 
acute,  v.  560 
cicatricial,  v.  560 
senile,  v.  560 
spasmodic,  v.  560 
Environment  as  furnishing  contra- 
indications  to  operating,   iv. 
108 
influence  of,  upon  surgical  prog- 
nosis, i.  795 
Eosinophilia,  i.  246 
Eosinophilic  marrow  cells  found  in 
blood  in  myelocytic  leuksemia,  i. 
243 
Epiblastic  structures,  i.  299 
Epicanthus,  v   561 
Epidermoid  cysts,  i.  367 

of  bone,  iii.  478 
Epididymis,  anatomy  of,  vi.  629 
enchondroma  of,  vi.  696 


Epididymis,    inflammation    of,    vi. 
669 
syphilis  of,  ii.  126 
tuberculosis  of,  vi.  672 
tumors  of,  vi.  696 
Epididymo-orchitis,  tuberculous,  vi. 

672 
Epiglottis  (and  see  Pharynx) 

congenital  deformities  of,  v.  811 
lupus  of,  V.  879 
Epilepsy,  v.  292 

classification,  v.  292 
essential,  v.  293 
idiopathic,  v.  297 

excision  of  sympathetic  gan- 
glia for,  V.  299 
Jacksonian,  v.  293 
non-traumatic,  v.  297 
reflex,  treatment,  v.  294 
traumatic,  with  generalized  con- 
vulsions, V.  296 
Epiphora,  treatment  of,  v.  592 
Epiphyseal  fractures  of  the  lower 
end  of  the  femur,  iii.  181 
injury  of  the  elbow-joint  as  in- 
dication for  excision,  iv.  411 
irritation,  for  infantile  paralysis, 

iv.  845 
separation    of    the    trochanter 
major,  iii.  165 
Epiphyses,  atavistic,  iii.  562 

of   new-born   child   invisible   in 

radiograph,  i.  579 
pressure,  iii.  562 
radiographic   interpretation   of, 

i.  578 
traction,  iii.  562 
Epiphysitis,  acute,  iii.  277,  311 
as  distinguished  from  tubercu- 
lous disease,  iii.  699 
suppurative  type,  iii.  268 
Epiplopexy,  viii.  227 
Episcleral   tissue,  diseases  of    the, 

V.  590 
Episcleritis,  v.  590 
Epispadias,  vi.  654 

Thiersch's  operation  for,  vi.  656 
von  DietTenbach's  operation  for, 

vi.  655 
in  female,  vi.  579 
Epistaxis,  vi.  52 
Epithelial  cells  in  urine,  i.  570 

defect  in   covering    wounds,  i. 

274 
growths,  atypical,  i.  355 
pearls  or  cell-nests,  i.  357 
plugs  in  external  auditory  canal, 

V.  685 
structures    of    typical    growth, 

i.  354 
tumors  of  bone,  iii.  478 
metastatic,  iii.  479 
primary,  iii.  478 
secondary,  iii.  479 
Epithelioma,  ii.  373 

adamantine,  of  jaw,  vi.  841 
adenoides  cysticum,  ii.  349 
basal  cell,  of  gum,  vi.  847 
deep-seated  nodular,  ii.  380 
malignant  spinous-cell  of  gum, 

vi.  847 
metaplasia  of,  i.  358 
of  auricle,  v.  676 


Epithelioma  of  conjunctiva,  v.  584 
of  eyelids,  v.  551 
of  face,  V.  488,  490,  491 
of  gluteal  region,  vii.  31 
of  larynx,  v.  886 
of  orbit,  V.  652 
of  pharynx,  v.  857 
of  prostate,  viii.  355 
of  rectum,  vii.  899 
of  scalp,  V.  21 
of  tongue,  vi.  263 
of  umbilicus,  vii.  90 
papillary,  ii.  379 
spinocellulare      malignum,      of 

gum,  vi.  847 
superficial,   its   mode   of  devel- 
opment, ii.  376 
transformed    into    sarcoma    by 
transplantations,  i.  397 
Epitheliomatosis,    senile    multiple, 

ii.  380 
Epitheliomatous  transformation  of 

chronic  ulcers,  i.  231 
Epithelium,  its  power  of  regener- 
ation, i.  257 
Epulis,   i.    336;     iii.  457;    vi.   816, 

818 
Equinia,  ii.  332 

Erasion    or    arthrectomy,    in    the 
treatment  of  tuberculous  joint 
disease,  iii.  590 
of  elbow-joint,  iv.  417,  418 
of  knee-joint,  iv.  453,  454 
term  defined,  iv.  368 
Ericson's  spine,  vi.  422 
Erysipelas,  i.  445;  iii.  15 

as  related  to  pysemia,  i.  450 

bullosum,  i.  130 

curative  influence  of,  on  other 

diseases,  i.  453 
due   to   Streptococcus  erysipel- 
atis    or    Streptococcus    pyo- 
genes, iii.  16 
facial,  iii.  19 
gangrenous,  i.  449 
habitual,  iii.  17 
infectiousness  of,  i.  446 
migrans  or  ambulans,  i.  447 
neonatorum,  iii.  20 
of  auricle,  v.  671 
of  ear,  v.  671 
of  eyelids,  v.  547 
of  face,  v.  448 
of  larynx,  v.  870 
of  mucous  membranes,  iii.  20 
of  neck,  vi.  340 
phlegmonous,  i.  447;   iii.  19 
traumatic,  special  features  of,  i. 
449 
Erythema  contusiformis,  ii.  390 
gangrsenosum,  ii.  269 
induratum,  ii.  323 
nodosum,  ii.  389 
of  eyelids,  v.  547 
simulating  an  erysipelatous  der- 
matitis, i.  449 
Erythromelalgia,  ii.  509 
Eschricht    and    Berg's    theory    of 

origin  of  talipes,  iv.  898 
Esmarch's     amputation     at     hip- 
joint,  iv.  358 
bandage,  i.  741 

application  of,  iv.  597 
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Esniarch's  double-inclined  plane  in 
the    treatment    of    fractures 
of    the  shaft   of    the    femur, 
iii.  180 
rubber  bandage  and  elastic  tour- 
niquet    to     prevent     hemor- 
rhage,   advantages    and    dis- 
advantages, iv.  266 
Est  lander's  operation  for  restora- 
tion of  lower  lip,  iv.  663 
thoracoplasty,  viii    52        *' 
Ether,  administration  of,  by  open 
method,  iv.   186 
by    .semi-open   method,   de- 
tails of  the  procedure,  iv. 
187-191 
as  an  adjuvant  in  disinfection, 

i.  708 
methods   of   administering,   for 

anesthesia,  iv.  186 
properties  and  effects  of  inhala- 
tion, iv.  184 
per  rectum,  iv.  173 
pneumonia,  its  prophylaxis  and 
treatment,  iv.  229,  230 
Etiierization,  accidents,  treatment 
by    artificial    respiration,    iv. 
196 
by    close    method,    advantages 
and  disadvantages,  iv.  193 
Ethmoid  sinus,  cysts  of,  vi.  851 
Etiimoidal   cells,  applied  anatomy 
of,  vi.  90 
anterior  ethmoidal  cells,  vi. 

93 
ethmoidal  bulla,  vi.  93 
ethmoidal  labyrinth,  vi.  90 
in  middle  turbinate,  vi.  98 
middle  meatus  of  nose,  vi.  92 
opening  of  the  naso-frontal 

duct,  vi.  93 
posterior  ethmoidal  cells,  vi. 

94 
spheno-ethmoidal  rece.ss,  the, 
vi.  95 
diseases  of,  vi.  90 
labyrinth,  anatomy  of,  vi.  90 
operations  upon,  vi.   103 
anterior  or  external  route, 

vi.  104 
intranasal  route,  vi.   103 
size  of,  vi.  96 
tumors  of,  vi.  200 
Ethyl-chloride  as  an  anjesthetic,  its 
properties,  iv.  203,  204 
safety,  when  inhaled,  compared 
with  other  anaesthetics,  iv.  204 
signs  of  an  overdose,  iv.  206 
signs    of    complete    anesthesia 

from  it,  iv.  205 
spray  as  a  local  anaesthetic,  iv. 

232 
-ether  .sequence  for  anesthesia, 
iv.  210 
I'.ncain,  beta,  as  a  local  anesthetic, 

iv.  233 
Euilieinorrhysis,    definition  of,    v. 

107 
Eve,  Duncan,  on  fractures,  iii.  63 
lOve,  Paul  F.,  i.  29 
Invent  rat  ion  of  diaphragm,  vii.  459 
lOvidence,  expert,  and  opinion,  viii. 
773 


Ewin  perineal  sheet,  vi.  581,  582, 

583 
Examination,  general,  of  patient,  i. 
505,  507 
of   patient,  without  treatment, 
may     establish     relation     of 
surgeon     and     patient,    viii. 
719 
Excisions    and    resections,    histor.v 
of,  iv.  367 
arguments  favoring  its  perform- 
ance, iv.  368 
complete  and  partial,  objects  of, 

respectively,  iv.  372 
instruments  required  in,  iv.  369, 

371 
of  ankle-joint ,  a  form  of  plaster- 
of-Paris   bandage  for  im- 
mobilization, and  its  ad- 
vantages, iv.  458-460 
Kocher's  operation,  iv.  462 
method   by   two   lateral   in- 
cisions, iv.  458 
modifications  of  the  opera- 
tion by  two  lateral  incis- 
ions, iv.  460 
objections  to  and  indications 
for  the  operation,  iv.  457 
operation  by  anterior  trans- 
verse incision,  in  ca.ses  of 
tuberculosis,  iv.   461,  462 
of  astragalus,  iv.  464 
of  bones  and  joints,  iv.  367 
of  clavicle,  iv.  401;  vi.  417,  418 
of  coccyx,  iv.  435;    vii.  33 
of  elbow-joint,  iv.  407,  417 
of  fibula,  iv.  457 
of  hip,  iv.  426-434 
of  innominate  bone,  iv.  434 
of  knee-joint,  iv.  435-453 
of  lower  jaw,  iv.  385-390 
of  metatarso-phalangeal  joint  of 

the  great  toe,  iv.  466,  467 
of  OS  calcis,  iv.  465 
of  pylorus,  with  gastro-enteros- 

tomy,  vii.  367 
of  radius,  iv.  418 
of  scapula,  total  or  partial,  iv. 

403 
of  shoulder-joint,  iv.  392 
of  sternum,  iv.  405 
of  superior  maxilla,  iv.  378-389 
of   temporo-maxillary    articula- 
tion, iv.  391 
of  tibia  for  giant -celled  .sarcoma, 

iv.  456 
of  wrist,  iv.  419-426 
partial,  defined,  iv.  368,  372 
process  of  repair  after,  iv.  369 
special,  iv.  378 
Excito-motor  cortex,  v.  268 
Excretions,  i.  567 
Exenteration  of  orbit,  v.  6.53 
Exercise  bone,  i.  315 
Exhibitions     in     evidence     before 

juries,  viii.  790,  792,  793,  794 
Exophthalmic  goitre,  vi.  375 
acute,  vi.  376 
chronic,  vi.  376 
Crile's  method  of  treatment, 
vi.  378 
Exophthalmos  in  fracture  of  skull, 
V.  71 


Exophthalmos      of     exophthalmic 

goitre,  V.  650 
Exophthalmos  pulsans,  v.  206 

vascular  non-pulsating,  v.  651 
Exostoses,  i.  314;  iii.  401 
and  osteophytes,  iii.  344 
beneath  chronic  ulcer  of  leg,  iii. 

344 
cartilaginous,  iii.  406-409 
connective-tissue,  i.  315 
de  croissance,  iii.  414 
disconnected,  iii.  402 
eburneous,   most   common  seat 

of,  iii.  402 
fibrous,  iii.  401,  404 
intranasal,  vi.   195 
multiple  cartilaginous,  iii.  403, 

414-418 
of  accessory  nasal   sinuses,   iii. 

410,413 
of  external  auditory  canal,  iii. 

404;    V.  680 
of  jaw,  iii.  404;   vi.  816 
of  orbit,  treatment  of,  v.  655 
of  pelvic  bones,  vii.  13 
or  osteomata,   and   enchondro- 
mata,   as    interpreted    by   ar- 
rays, i.  671 
sometimes  atavistic,  as  in  the 
case  of  exostoses  bunsata,  iii. 
345 
spongy,  of  the  fibula,  iii.  402 
subungual,  iii.  409,  410 
Exstrophy,  of  urinary  bladder,  viii. 

282 
Extension  apparatus  in  the  treat- 
ment  of  fractures  of  the  upper 
end     of    the      femur,     iii.      170, 
179 
Extraction,  combined,  for  cataract, 
V.  631 
of  lens  in  its  capsule,  for  cata- 
racts, V.  631 
simple,  for  cataract,  v.  628 
with   iridectomy,    for   cataract, 
V.  631 
Extradural  abscess.     See  Abscess, 

extradural 
Extra-rectal  dermoids,  vii.  896 
Extra-uterine  pregnancy,  viii.  690 
Extrava.sation,    middle    meningeal, 
V.  177 
of  urine,  viii.  92 
Extremities,  minor  disorders  of,  vii. 
37 
plastic  surgery  of,  iv   ^27 
Exudates,  i.  574 

inflammatory,    differences     be- 
tween  them  and   passive  ef- 
fusions, i.  247 
removal  of,  i.  259 
varieties  of,   and   their  charac- 
ters, i.  237,  248,  416,  574 
Eye.     See  Ciliary  body.   Conjunc- 
tiva,   Cornea,    Eyeball,    Eyelids, 
Glaucoma,  Iris,  Lachrymal,  Lens, 
Orbit,  Sclerotic,  Strabismus 
Eyeball,  dislocation  of,  v.  656 
enucleation  of,  v.  645 
evisceration  of,  v.  646 

Mule's  operation,  v.  646 
foreign  bodies  in,  v.  644 
glioma  of,  v.  644 
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Kyeba/l,  muscles  that  move,  dis- 
eases of  the  (and  see  Stra- 
bismus), V.  638 

operations  upon,  v.  64.5 

pseudo-glioma  of,  v.  644 

sarcoma  of,  v.  644 

tumors  of,  v.  644 
Eyebrows,  poliosis  of,  v.  550 
Eyelashes,  absence  of,  v.  550 

canities  of,  v.  550 

poliosis  of,  V.  550 
Eyelids,  abscess  of,  v.  547 

adenoma  of,  v.  559 

adhesion  of  edges  of  (and  see 
Ankyloblepharon),  v.  561 

aneurysm  by  anastomosis,  of 
Bell,  of,  V.  552 

angioma  of,  v.  552 

calcareous  concretions  of,  v. 
.559 

carcinoma  of,  v.  559 

chromidrosis  of,  v.  5.50 

cornua  cutanea  of,   v.   551 

cyst  of  lower  lid,  with  microph- 
thalmos or  anophthalmos,  v. 
554 

cysticercus  cellulosa^  of,  v.  554 

ecchymosis  of,  v.  557 

eczema  of,  v.  548 

elephantiasis  of,  v.  554 

emphy.sema  of,  v.  557 

epithelioma  of,  v.  551 

erysipelas  of,  v.  547 

erythema  of,  v.  547 

eversion  of  margin  of  (and  see 
Ectropion),  v.  560 

fibroma  of,  v.  55.3 

furuncle  of,  v.  551 

gangrene  of,  v.  554 

granular,  v.  579 

herpes  of,  v.  548 

horny  growths  of,  v.  551 

hypersemia  of,  v.  549 

injuries  of,  v.  558 

inversion  of  margin  of  (and  see 
Entropion),  v.  560 

lipoma  of,  v.  553 

lupus  of,  V.  552 

lymphangioma  of,  v.  554 

malignant  oedema  of,  v.  554 

malignant  pustule  of,  v.  5.50 

milium  of,  v.  550 

molluscum  contagiosum  of,  v. 
550 

molluscum  epitheliale  of,  v.  550 

"mother's  mark"  on,  v.  552 

nsevus  maternus  of,  v.  552 

neuroma  of,  v.  553 

oedema  of,  v.  547 

paralysis  of,  v.  556 

plastic  surgery  of,  iv.  667 
blepharoplasty,  iv.  672 
ectropion,  iv.  668 

rhus  poisoning  of,  v.  550 

sarcoma  of,  v.  559 

sympathetic  spasm  of,  v.  556 

syphilis  of,  v.  552 

telangiectasis  of,  v.  552 

warts  of,  V.  651 

wounds  of,  V.  558 

xanthelasma  of,  v.  550 
Eyes,    artificial  (and    see    Artificial 
eyes),  v.  657 
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Eyes,  blear,  v.  549 
hare-,  v.  556 
pink,  V.  578 
reformed,  v.  658 
surgical  diseases  anil  woimd.s  of 
the,  V.  547 
Eyster,    work    of,  on    relation    of 
Cheyne-Stokes       respiration     to 
cerebral  compression,  v.  124,  133 

Fabkizi's  operation  for  rhinoplasty, 

iv.  688 
Face,  abnormities  of,  v.  417 
abscess  of,  v.  439 
acne  rosacea  of,  v.  478 
actinomycosis  of,  v.  458 
adenoma  of,  v.  486 
aneurysms  of,  v.  475 
anthrax  of,  v.  436 
arterial  varix  of,  v.  473 
bones  of,   affected   by  tubercu- 
losis, iii.  600 
blood  supply  of,  v.  417 
burns  and  scalds  of,  v.  428 
carbuncle  of,  v.  434 
cavernous  angiomata  of,  a".  472 
chancre  of,  v.  457 
charbon  of,  v.  436 
chilblain  of,  v.  431 
cicatrices  of,  v.  463 
cirsoid  aneurysm  of,  v.  473 
congenital  detects  of,  v.  495 
connective-tissue  tumors  of,  v. 

467 
contusions  of,  v.  423 
dermoid  cysts  of,  v.  482 
diffu.se  hyperostosis  of  the  bones 

of,  V.  27 
discoid  carcinoma  of,  v.  489 
echinococcus  cysts  of,  v.  480 
epithelioma    of,     v.     488,    490, 

491 
erysipelas  of,  v.  448 
fibroma  of,  v.  467 
fibroma  molluscum  of,  v.  468 
frost-bite  of,  v.  431 
furunculosis  of,  v.  432 
gangrene  of,  v.  436 
glanders  of,  v.  464 
gunshot  wounds  of,  v.  426 
hsemangiomata  of,  v.  470 
hairy  mole  of,  v.  467 
incised  wounds  of,  v.  424 
infections  of  the,  and  their  re- 
sults, V.  432 
injuries  of,  v.  423 
inspection  of,  in  diagnosis,  i.  514 
keloid  of,  v.  463 
keratosis  senilis  of,  v.  488 
lacerated  wounds  of,  v.  424 
lipoma  of,  v.  466 
lupus  of  (and  see  Tuberculosis), 

v.  452 
lymphangioma  of,  v.  475 
lymphatics  of,  v.  417,  420 
malignant    epithelial    neoplasm 

of,  V.  488 
malignant  pustule  of,  v.  436 
mother's  marks  on,  v.  470 
mucous  cysts  of,  v.  479 
ntevus  of,  v.  467 
nipvus  araneus  of,  v.  470 
ntevus  flammeus  of,  v.  470 


Face,    n;evus     mollusciformis     sen 
lipomatodes  of,  v.  467 
nievus  sanguineus  of,  v.  470 
neuroma  of,  v.  469 
a'dfeme  charbonneux  of,  v.  438 
pernio  of,  v.  431 
pigmented  naevi  of,  v.  467 
plastic  surgery  of  the,  iv.  637 
port-wine  marks  on,  v.  470 
prosthesis  of,  vi.  20 
punctured  wounds  of,  v.  425 
restoration  of  parts  of,  vi.  28 
rodent  ulcer  of,  v.  489 
sarcoma  of,  v.  486 
scalds  and  burns  of,  v.  428 
.sebaceous  cysts  of,  v.  480 
sequestration    dermoids    of,    v. 

482 
spider  cancer  of,  v.  470 
strawberry  marks  on,  v.  470 
surgical  diseases  of,  v.  417 
syphilis  of,  v.  457 
telangiectasis  of,  v.  470 
tuberculosis  of  (and  see  Lupus 

of  face),  v.  452 
tumors  of,  v.  466 
benign,  v.  466 
malignant,  v.  486 
unilateral    hypertrophy    of,    v. 
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white  mole  of,  v.  467 
wounds  c2,  V.  417 
contused,  v.  423 
gunshot,  V.  426 
incised,  v.  424 
lacerated,  v.  424 
punctured,  v.  425 
Facial  nerve,  lesions  of,  in  fractures 
of  the  skull,  V.  77 
paralysis  of,  v.  406 
surgery  of,  v.  406 
Facio-hypoglossal    anastomosis,    v. 

410 
Fa'cal  fistula,  \ii.  711 

after    operation    for    appen- 
dicitis, vii.  695 
impaction,    post-operative,    iv. 
166 
Fseces,    deductions    to    be    drawn 
frorm  their  goss  appearances, 
i.  571 
value  of  bacterial  examination 
of,  i.  574 
Faintness,  or  ischfemia  of  the  brain, 

i.  239 
Fajersztajn's  sign,  vii.  35 
Fallopian  tube,  absence  of,  viii.  397 
accessory,  viii.  398 
anatomy  of,  viii.  393 
anomalies  of,  viii.  397 
displacements  of,  viii.  398 
embryology,  viii.  391 
hernia  of,  viii.  400 
inflammation    of.    See    Sal- 
pingitis 
resection  of,  viii.  416 
surgery  of,  viii.  391 
tuberculosis  of,  viii.  420 
tumors  of,  viii.  443 
False  passage  in  urethra,  vi.  806 
Farabeuf's   method  of  amputating 
through  the  surgical  neck  of  the 
humerus,  iv.  300 
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Farabeuf's  modification  of  Carsen's 
operation,  iv.  346 
subastragaloid     disarticulation, 
iv.  329 
Farcy,  ii.  332;  iii.  33 
Faradization  of  the  cortex  of  the 

brain  during  operations,  v.  360 
Farlow's  tonsil  punch,  v.  838 

tonsil  snare,  v.  837 
Fascite,  contractures  of,  ii.  446 
diseases  and  wounds  of,  ii.  446 
palmar,    Dupuytren's    contrac- 
ture of,  ii.  447 
tuberculosis  of,  ii.  449-454 
Fat  embolism,  vii.  199 
necrosis,  i.  216;   ii.  271 

associated    with    pancreatic 

lesions,  i.  217 
in    pancreatic    diseases,    vii. 

178 
microscopic  characters  of,  i. 

185 
researches  of  Hildebrand  and 
Flexner,  i.  217 
Fatty   degeneration,    causes    of,    i. 
185,  187 
gross  appearances  of,  i.  189 
microscopical      appearances 

of,  i.  189 
presence  or  ab.sence  of..ova- 
ries  or  testes  related  to,  i. 
188 
rationale  of  fat  accommoda- 
tion, i.  188 
results  of,  i.  189 
infiltration,  i.  187 
Fauces,  pillars  of,  slits  in,  v.  810 
Fear  of  death  as  a  contra-indication 

to  operating,  iv.  119 
Fees,  recovery  of,  and  malpractice, 

viii.  814 
Feet,  as  affected   by  hypertrophic 
arthriti.'i,  iii.  517 
blank-cartridge  wounds  of,  vii. 

42 
nails  in,  vii.  42 
open  wounds  of,  iii.  760 
splinters  in,  vii.  42 
sprains  and   contusions   of,   iii. 
760 
Felon,  i.  128,  129;  ii.  157;   vii.  57 
Femoral  artery,  ligation  of  common, 
at    base    of    Scarpa's    tri- 
angle, iv.  517 
superficial,  at  apex  of  Scar- 
pa's triangle,  iv.   517 
in  Hunter's  canal,  iv.  518 
surgical    anatomy    anrl    re- 
lations of,  iv.  516 
Femoral  hernia,  \ii.  584 

atypical  forms  of,  vii.  587 
thrombo-phlebitis,     post-opera- 
tive, iv.  160,  161 
Femur,  acute  osteomyelitis  of,  iii. 
279 
depression  of  neck  of  (and  see 

Coxa  vara),  iv.  848 
diastasis  of,  iv.  853 

of  distal  end  of,  iv.  88,  94 
elevation   of   neck  of    (and   see 

t^oxa  valga),  iv.  857 
fractures    of.    See   under   Frac- 
tures 


Femur,  fracture  of  neck,  iv.  853 
its  epiphy.seal   development   as 
shown  by  radiography,  i.  592 
ossification  of,  at  different  ages, 

iii.  163 
pseudarthrosis  in,  iii.  244 
sarcoma  of,  iii.  462 
Ferguson,     Alexander     Hugh,     on 
Surgical    Diseases,  Wounds,  and 
Malformations    of    the    Urinary 
Bladder,  and  the   Prostate,  viii. 
279-390 
Ferguson's  method  of  treating  .sad- 
dle nose,  iv.  707 
operation  for  cleft  palate,  v.  534 
operation    for    ectopia    vesicie, 
viii.  284 
Ferguson-Gilliam  operation  for  re- 

troverted  uterus,  viii.  478 
Ferrari,  experiments  of,  in  concus- 
sion of  the  brain,  v.  152 
Fever  following  operation,  i.  535 

of  suppuration,  i.  535 
Fibrin,  its  removal  and  changes,  i. 

260 
Fibro-adenoma,  i.  346 

of  breast,  female,  vi.  520,  522 
Fibro-angioma  of  pharynx,  v.  853 
Fibroids  of  nasopharynx,  vi.  860 
of  uterus    (and   see   Uterus,   fi- 
broids of),  i.  303;  viii.  515 
Fibro-lipoma,  i.  307 

of  gluteal  region,  vii.  31 
of  kidney,  viii.  133,  134 
Fibroma,  i.  301,  302;   ii.  370 
cavernosum,  i.  303 
diffusum,  i.  304 
durum,  i.  302,  305 
hard,  ii.  370 
intracanalicular,  i.  304 
intranasal,  vi.  190 
lipomatodes,  i.  303 
lymphangiectaticum,  i.  303 
moUe,  i.  302 

molluscum,  of   abdominal  wall, 
viii.  87 
of  chest  wall,  vi.  413 
of  face,  V.  468 
of  scalp,  V.  16 
naso-pharyngeal,  iii.  435 
nodular,  i.  304 
of  auricle,  v.  674 
of  bones,  iii.  435 
of  brain,  v.  311 
of  breast,  i.  304;  vi.  522 
of  chest  wall,  vi.  413 
of  conjunctiva,  v.  584 
of  eyelids,  v.  553 
of  face,  V.  467 
of  intestine,  vii.  737 
of  jaw,  iii.  435,  476 
of  kidney,  viii.  133 
of  larynx,  v.  880 
of  liver,  viii.  219 
of  neck,  vi.  349 
of  ovary,  viii.  428 
of  pelvic  bones,  vii.  13 
of  penis,  vi.  686 
of  peripheral  nerves,  i.  305 
of  pharynx,  v.  853 
of  prostate,  viii.  354 
of  rectum,  vii.  891 
of  scrotum,  vi.  695 


Fibroma  of  scalp,  v.  IS 
of  testis,  vi.  696 
of  tongue,  vi.  251 
of  vault  of  pharynx,  vi.  190 
of  vulva,  vi.  570 
ossificum,  i.  303 
papillare,  of  nose,  vi.  194 
papillary,  of  umbilicus,  vii.  89 
pedunculated,  i.  303 
pericanalicular,  i.  304 
petrificum,  i.  302 
plexiform    (Ranken-neurom),  i. 

305 
retrogressive  changes  in,  i.  303 
teleangiectatic,  i.  303,  319 
soft,  ii.  371 
tuberosum,  i.  304 
Fibromyoma  of  tongue,  vi.  251 
of    vermiform    appendbc,     vii. 

625 
uterine  (and  see  Uterus,  fibroids 
of),  viii.  515 
Fibro-myxoma,  i.  306 
Fibromyxosarcema  of  antrum,  vi. 
830 
of  jaw,  periosteal,  vi.  825 
Fibro-sarcoma,  i.  333,  335 
of  antrum,  vi.  830 
of  jaw,  periosteal,  vi.  825 
of  umbilicus,  vii.  90 
Fibrosis,  arteriocapillary,  vii.  204 
Fibula,  diastases  of  distal  end  of, 
iv.  94 
dislocations  of  upper  end  of,  iv. 

88 
sarcoma  of,  iii.  464 
Field  army,  viii.  940 

chief  surgeon,  duties  of,  viii.  940 
Filaria  infection,  ii.  577 

sanguinis  hominis,  ii.  575 
Filehne  and  Koch,  re.searches  of,  on 

cerebral  concussion,  v.  1.53,  162 
Fillebrown's   method   of  operating 

for  cleft  palate,  v.  538 
Filtration  experiments,  significance 

of,  i.  406 
Fingers,  anatomy  of,  vii.  53 

and  thumb,  amputation  of,  de- 
tails of  surgical  anatomy,  iv. 
279,  280 
base-ball,  vii.  72 
dislocations  of,  iv.  67 
hypertrophic  arthritis  of,  iii.  527 
infections  of,  vii.  53 
methods   of   using   local   anss- 
thesia  and  nerve  blocking,  iv. 
247 
webbed,  iv.  634 
Finney's   method    of   pyloroplasty, 
vii.  372 
method  of  rhinoplasty,  iv.  691 
Finney-Pancoast   trunk  for  opera- 
tions, iv.  145 
Fire-arms  and  their  classification, 
ii.  643 
explosives  used  with,  ii.  647 
First-aid    equipment,    in    railroad 
surgery,  viii.  1040,  1049 
naval,  viii.  988 

packet,  the  materials  supplied 
and  objects  .sought  to  be  ac- 
complished by  its  use,  ii.  692, 
693 
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First-aid    stations,  in  military  ser- 
vice, viii.  950 
First  intention,  healing  by,  i.  100, 

249,  261,  265 
Fischer,  theory  of  pathogenesis  of 

cerebral  concussion,  v.  160 
Fish-bites,  viii.  974 
Fishbone  catcher,  Weiss',  vii.  427 
Fissure  in  ano,  vii.  801 
of  canthus,  v.  556 
of  nipple,  vi.  507 
Fistula,  i.  13.3,  255 

anal-urinary,  vii.  828 
ano-rectal,  vii.  816 
aural,  congenital,  v.  661 
biliary,  viii.  243,  278 
branchial,  vi.  313,  394 
cervical,  vi.  394 
congenital,  of  neck,  vi.  313 
laecal,  vii.  711 

after  operation  for  appendi- 
citis, vii.  695 
following  cysts  of  pancreas,  viii. 

187 
following  deep-seated  infection, 

i.  419 
in  ano,  vii.  815 
intestinal,  vii.  711 
lachrymal,  treatment  of,  v.  597 
of  cornea,  v.  606 
of  lachrymal  gland,  v.  592 
of  lip,  V.  495 
of  neck,  vi.  394 

branchial,  vi.  394 
of  Stenson's  duct,  vi.  298 
of  thyro-glossal  duct,  vi.  395 
perineal-urinary,  vii.  828 
perineo-urethral,  vii.  828,  829 
pharyngeal,  v.  810 
postauricular,  plastic  operations 
for  closing,  v.  727 
Mosetig-Moorhof     meth- 
od, V.  729 
Passow  -  T  r  a  u  t  m  a  n  n 
method,  v.  730 
rectal-urinary,  vii.  828 
recto-genital,  vii.  835 
recto-ureteral,  vii.  828,  835 
recto-urethral,  vii.  828,  829 
recto-uterine,  vii.  835 
recto-vaginal,  vii.  835 
recto-vesical,  vii.  828,  833 
recto-vulvar,  vii.  835 
resulting   from    suppuration,    i. 

121 
salivary,  v.  440;  vi.  298 
salivary-duct,  v.  440 
vesico-vaginal,    operations    for, 
vi.  620 
Fistulae    connecting    with   anus    or 

rectum,  vii.  815 
Fitz,  R.  J.,  on  perforative  inflam- 
mation of  the  vermiform  appen- 
dLx,  i.  59 
Fi.xation  of  woundefl  tis.sue,  i  273 
Flap,  osteoplastic,  in  cerebral  oper- 
ations, V   353 
"Flarebacks,"  viii.  976 
Flat  bones,  fibrous  osteomata  of,  iii. 
404 
of  skull,  tuberculosis  of,  iii 
599 
chest,  Vi.  406 


Flat-foot  (and  see  Weak  foot),  iv. 
872 
in  rickets,  iii.  350 
Flint,  Carleton  P.,  excision  of  knee 
without  opening  the  joint,  iv.  448 
Floating  cartilages,  iii.  726 
goitre,  vi.  365 
kidney,  viii.  97 
Fcetus,  wounds  of  head  of,  v.  8 
Folliculitis,  vi.  751 
Foot,  amputation  of,  by  Pirogoff's 
method,  iv.  332 
contracted,  iv.  891 
disabilities  of,  iv.  872 
dislocations  of,  iv.  94 
distortions  of,  iv.  896 
hollow,  iv.  891 

infantile  paralysis  of,  iv.  815 
osteoplastic    resection    of,     by 
Wladimirofl-Mikulicz'    meth- 
od, iv.  331 
partial  amputations  of,  iv.  317 
sprain  of,  chronic,  iv.  880 
twisting,  for  flat  foot,  iv.  885 
weak  (and  see  Weak  foot),  iv. 
872 
Foramen  of  Winslow,  hernia  at,  vii. 

609 
Forbes'  operation  of  disarticulating 
at  the  scapho-cuneiform  joint,  iv. 
326 
Forceps,  alligator,  vii.  771 
Lutter,  vii.  424 
oesophageal,  vii.  425 
pharyngeal,  vii.  424 
rongeur.  Lane's,  v.  353 
Forcipressure,    control    of    hemor- 
rhage by,  vii.  243 
Ford's   experiments   to   prove   the 
presence  of  bacteria  in  healthy 
tissues,  i.  253 
Forearm,  amputation  of,  by  circu- 
lar met"hod,  iv.  290,  291 
by     equal     antero-posterior 

flaps,  iv.  292 
by  modified  circular  method, 
iv.  291 
advantages,  iv.   293 
methods  and  instruments  re- 
quired, iv.  290 
partial,     according    to     the 
double-flap     method,     iv. 
293 
surgical  anatomy,  iv.  289 
pseudarthrosis  in  bones  of,  iii. 

238 
transverse  section  of,   at  junc- 
tion of  the  upper  and  middle 
thirds,  iii.  243 
Foreign  bodies,  disposal  of,  in  heal- 
ing, i.  105 
giant  cells,  i.  106 
in  antrum,  vi.  158 
in  conjunctiva,  treatment  of, 

v.  590 
in  cornea,  removal  of,  v.  616  | 
in  external  auditory  canal, 

682 
in  eyeball,  v.  644 
in  heart,  vii.  164 
in  intestines,  vii.  705,  708 
in  joints,  iii.  530 
in  larynx,  v   871 


Foreign  bodies  in  or  on  male  geni- 
tals, vi.  663 
in  oesophagus,  vii.  422 
in  orbit,  v.  656 
in  or  on  penis,  vi.  663 
in  pharynx,  v.  811,  812 
in  rectum,  vii.  946 
in  sigmoid,  vii.  946 
in  tongue,  vi.  232 
in  trachea,  v.  905 
in  urethra,  vi.  663 
left  in  wounds  after  opera- 
tions,    malpractice,     viii. 
760 
Formative   cells   or   fibroblasts,    ii. 

165 
Fossa,  Ueo-appendical,  vii.  620 
ileo-colic,  vii.  620 
retro-CEecal,  vii.  621 
subceecal,  vii.  621 
Fourth  tonsil,  v.  841 
Fovese  sacrales,  vii.  20 

sacrococcygeal,  vii.  20 
Fowler,  Russell  S.,  on  Minor  Sur- 
gery, iv.  537 
Fowler's  position  in  abdominal  sur- 
gery, vii.  119 
Fracture,  abnormal  mobility  as  a 
sign,  iii.  73 
beds,  iii.  91 
box,  or  box-splint,  for  fractures 

of  the  leg,  iii.  206 
"closed,"  Dr.  James  A.  Kelley's 
operative  treatment  of,  iii.  93 
complete,  iii.  64 
complicated,  iii.  65,  80 
complicated    with    dislocation, 
their    management    and    .se- 
quelae, iii.  82 
compound,   after-treatment    of, 

iii.  204 
crepitus  as  a  sign  of,  iii.  74 
definition  of  term,  iii.  63 
degree  of  displacement  as  a  sign, 

iii.  73 
delayed  union  in,  iii.  85 
depression  of  fragments  in,  iii. 

72 
differential  diagnosis  from  dis- 
location, iii.  76 
direct  longitudinal  displacement 

in,  iii.  72 
displacements  of  the  fragments 

after,  iii.  71 
disturbance    of   function    as    a 

symptom  of,  iii.  75 
double,  iii.  64 

ecchymosis  as  a  sign  of,  iii.  74 
egg-shell,  iii.  64 
epiphyseal,  iii.  77,  182 
extracapsular,  iii.  65 

of  the  neck  of  the  femur,  iii. 
162-165 
fat  embolism  as  a  complication, 

iii.  84 
fissure  of  bone,  iii.  64 
formation  and  changes  of  callus 

after,  iii.  79 
frequency  of,  and  the  degree  of 
liability  of  different  bones,  iii. 
67 
green-stick,  iii.  64 
gunshot,  iii.  65,  67 
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Fracture,  hickory-stick,  iii.  64 
immobilization       essential       in 

treatment  of,  i.  285 
impacted,  iii.  65,  71 
incomplete,  iii.  64 

infection  as  a  complication,  iii. 
83 

injuries  to  blood-vessels  and 
lymphatics,  as  complications 
of,  iii.  80 

injuries  to  nerves,  complicating, 
iii.  81 

injury  of  the  soft  parts  in,  iii.  72 

intercondyloid,  iii.  65 

interstitial,  iii.  64 

intracapsular,  iii.  65 

of    the    upper    end    of    the 
femur,  iii.  159-162 

intraperiosteal,  iii.  64 

intra-uterine.  iii.  69 

as   related    to   fragilitas    os- 
sium,  iii.  357 

mixed,  iii.  65 

modifications  of  treatment  re- 
quired when  the  fracture  ex- 
tends into  or  close  to  a  joint, 
iii.  95 

modifications  of  treatment  when 
the  fragments  are  much  dis- 
placed, iii.  92 

multiple  or  comminuted,  iii.  64 

named  from  peculiarities  of 
shape,  iii.  66 

named  from  surgeons  who  de- 
scribed them,  iii.  66 

new  growth  as  a  complication, 
iii.  85 

non-union  in,  iii.  86 

of  astragalus,  iii.  209 

of  atlas,  vi.  430 

of  axis,  vi.  430 

of  bones  of  the  foot,  iii.  208 

of  carpal  bones,  iii.  152 

of  clavicle,  iii.  114 

of  costal  cartilages,  iii.  113 

of  different  bones,  iii. 

of  elbow-joint,  iii.  138 

of  external  auditory  canal,  v. 
678 

of  femur,  iii.  158 

of  fibula,  ill.  196 

of  fingers,  iii.  154 

of  forearm  (both  bones),  iii.  138, 
144 

of  frontal  sinus,  vi.  147 

of  hip-joint,  iii.  159 

of  humerus,  iii.  123 

of  hyoid  bone,  larynx,  and 
trachea,  iii.  107 

of  inferior  maxilla,  iii.  103 

of  larynx,  v.  864 

of  leg,  iii.  192,  200 

of  malar  bone  and  zygomatic 
arch,  iii.  101 

of  malleus,  v.  686 

of  metacarpal  bones,  iii.   153 

of  metatarsal  bones,  iii.  211 

of  na.sal  bones,  iii.  99;  vi.  59 

of  olecranon  proce.ss,  iii.   139 

of  OS  calcis,  iii.  208 

of  patella,  iii.  182 

of  pelvis,  iii.  155 

of  penis,  vi.  664 


Fracture  of  phalanges,  iii.  154 

of  radius,  iii.  141 

of  ribs,  iii.  110 

of  scapula,  iii.  121 

of  skull,  V.  48 

in  children,  v.  67 

of  spinal  column,  vi.  429 

of  sternum,  iii.  108 

of  superior  maxilla,  iii.  102 

of  surgical  neck  of  humerus 
with  concomitant  dislocation, 
iv.  46 

of  tarsal  bones,  iii.  210 

of  thumb,  iii.  153 

of  tibia,  iii.  193 

of  toes,  iii.  211 

of  ulna,  iii.  138,  168 

of  vertebrse,  vi.  429 

of  walls  of  orbit,  v.  655 

of  wrist,  iii.  148,  152 

overriding  of  fragments,  iii.  71 

pain  as  a  symptom  of,  iii.  75 

partial,  iii.  64 

pneumonia  as  a  complication, 
iii.  85 

predisposing  causes  of,  iii.  69 

proces.ses  of  repair,  iii.  78 

punctured,  iii.  65 

(luestion  of  amputation  after, 
iii.  82 

relations  of  spontaneous  to  can- 
cer, iii.  357 

repair  of,  i.  279,  280 

serrated  or  toothed,  iii.  65 

"setting"  of,  and  the  require- 
ments of  retentive  dressings, 
iii.  88,  89 

signs  and  symptoms,  iii.  73 

simple,  operative  treatment  of, 
iii.  91 

simple  or  single,  iii.  64 

spontaneous,  causation  of,  iii.  70 

spontaneous,  conditions  leading 
to,  iii.  65 

subjective  or  rational  symp- 
toms of.  iii.  75 

time  required  for  the  repair  of, 
iii.  80 

transverse,  oblique,  and  longi- 
tudinal, iii.  65 

ulcerations,  sloughing,  and  gan- 
grene as  complications  of,  iii. 
83 

value  of  anitsthesia  in  diagnosis 
of,  iii.  76,  77 

value  of  j-raj's  in  diagnosis  of, 
iii.  77,  78 

varieties  of,  iii.  63 

vicious  union,  iii.  87 

z-ray  diagnosis  of,  i.  643 
Fracture-dislocation   of  spinal   col- 
umn, vi.  429 

u.se  of  the  term  in  cases  of  in- 
jury   of    dorsal    and    lumbar 
vertebree,  iv.  26 
Fraenkel's  laryngeal  forceps,  v.  873 
Fragilitas  ossium,  iii.  356 
idiopathic,  v.  25 
or  periosteal  dysplasia,  and 
osteogenesis  imperfecta,  ar- 
ray features  of,  i.  685 
scorbutica,  ii.  69 
Fraise,  Sudeck's,  v.  355 


Framboesia  or  yaws,  ii.  342 
Frank's    method   of    operation    for 

femoral  hernia,  vii.  590 
Frank  and  Ssbanajew's  method  of 

gastrostomy,  vii.  405 
Frazier,  Charles  H.,  on  Surgery  of 

the  Cranial  Nerves,  v.  379-416 
Frazier's   method  of  operating  on 
trigeminal  nerve,  v.  398,  402, 
403 
modification  of  Jones'  method  of 
treating  fractures  of  the  el- 
bow-joint, iii.  138 
Free  bodies,  sometimes  wholly  or- 
ganic, i.  200 
French  method  of  blepharoplasty, 
iv.  674 
of  plastic  operations,  iv.  613, 

614,  674,  684 
of  rhinoplasty,  iv.  681 
Freund's    operation    for    prolapsed 

uterus,  viii.  502 
Fricke's  method  of  blepharoplasty, 
V.  570 
operation    (blepharoplasty),    iv. 
672 
Friedrich's    multiple    rib    resection 
for  treatment   of  unilateral  pul- 
monary tuberculosis,  viii.  54 
Fritz's  method  of  restoring  the  ahe, 

iv.  697 
Frontal  branch  of  trigeminal  nerve, 
extracranial  operations  upon,  v. 
385 
Frontal  lobe  of  brain,  diagnosis  of 
tumors  in,  v.  318 
lesions  of,  symptoms,  v.  281 
sinus,  acute  inflammation  of,  vi. 
113 
anatomy  of,  vi.  106 
anterior  wall,  vi.  110 
backward     prolongation, 

vi.  108 
dangerous  area  of,  vi.  Ill 
floor  of,  vi.  110 
form,  vi.  106 
incomplete  ot  partial  sep- 
ta, vi.  109 
large  sinus,  vi.  107 
mucous    membrane,    vi. 

106 
naso-f rental  duct,  vi.  112 
outward  prolongation,  vi. 

107 
posterior  or  cranial  vmQ, 

of,  vi.  110 
pulley  of  .superior  oblique 

muscle,  vi.  113 
size,  vi.  106 
small  sinus,  vi.    107 
septum,  vi.  108 
vessels,  \'i.  106 
catheterization  of,  vi.  117 
chronic  inflanunation  of,  vi. 

115 
chronic  suppurat  ion  of,  treat- 
ment,   by    opening    in 
anterior  wail,  vi.   123 
by    obliteration    of    the 

sinus,  vi.  125 
Killian's     operation     for 
obliteration    of    sinus, 
vi.  127 
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Frontal  sinus,  chronic  suppuration 
of,  Mosher's  method  of 
operation  for,  vi.  164 
j)rocedure    for    small    si- 
nuses, vi.  147 
tliseases  of,  vi.  113-147 
enlarging  duct  of,  from  ncse, 

vi.  122 
fracture    of,    compound    de- 
pres.sed,  vi.  147 
simple  depressed,  vi.  147 
inflammation   of,   acute,   vi. 
113 
clironic,  vi.  115 
irrigation  of,  vi.  121 
obliteration  of,  vi.  12.5 

Killian's    operation    for, 
vi.  127 
osteoma  of,  v.  29 
punctured  wound  of,  vi.  147 
radical  operations  on,  vi.  12.5, 

134 
transillumination  of,  vi.  208 
tumors  of,  vi.  200 
Frost-bite  of  auricle,  v.  665 

of   external   genitals,    male,    vi. 

666 
of  face,  V.  431 
Fulguration  treatment  of  carcinoma 

of  uterus,  viii.  660 
Fulminates,  ii.  647 
Functional  activity  of  the  kidneys, 
test  of,  viii.  83 
joint  disease,  iii.  544-547 
Fungous  or  exuberant  ulcer,  i.  229 
Fungus,  umbilical,  vii.  89 
Funnel  chest,  vi.  407 
Furuncle,  i.  128,  130;    li.  304 

a    result    of    bacterial    inflam- 
mation, i.  418 
of  chest  wall,  vi.  408 
of  eyelids,  v.  551 
Furunculosis,  ii.  156,  305 

of  external   auditory   canal,   v. 

683 
of  face,  V.  432 
of  vestibule  of  nose,  vi.  80 
Fused  kidney,  viii.  85 

Gaboon  ulcer,  i.  231 

Gait,  its  diagnostic  significance,  i. 

538 
Galactocele,  vi.  516 
Galezowski's   method   of  operation 

for  pterygium,  v.  594 
Gall-bladder,  abnormalities  of,  viii. 
205 
actinomycosis  of,  viii.  233 
anatomy  of,  viii.  196 
gangrenous  inflanunation  of,  viii. 

232 
gall  stones  in,  viii.  237 
inflammation  of,  viii.  229 
operations  on,  viii.  256,  262 
perforation  of,  viii.  242,  277 
phlegmonous    inflammation    of, 

viii.  232 
physiology  of,  viii.  204 
suppurative     inflammation     of, 

viii.  230 
surgery  of,  viii.  193,  256 
tuberculous     inflammation     of, 
viii.  233 


Gall-bladder,  ulcerative  inflamma- 
tion of,  viii.  232 
Gall-stones,  i.  201;  viii.  233 
in  conunon  duct,  viii.  239 
in  cystic  duct,  viii.  238 
in  hepatic  duct,  viii.  241 
in  intrahepatic  ducts,  viii.  242 
in  pelvis  of  gall-bladder,  viii.  237 
influence  of  obstruction  on,  viii. 

235 
localization  of,  viii.  251 
mode  of  formation  of,  viii.  233 
Gallic  tie-down,  iv.  961,  962 
Gallie's  bed-.splint,  iii.  662 
Ganglion,  ii.  432 
Gangrene,  i.  136 
acute,  ii.  205 

affections  of  the  heart  and  blood- 
vessels   leading    to,   ii.     208 
-210 
after  subcutaneous  infusion  of 
normal  salt  solution,  cocaine, 
adrenalin,  etc.,  ii.  269 
amputation  in,  ii.  229 
and  gangrenous  diseases,  ii.  201 
arteriosclerotic,  vii.  207 
as    a    complication    of    h*mo- 

philia,  ii.  246 
as  associated  with  intermittent 

claudication,  ii.  215 
as  caused  by  aneurysm,  ii.  218 
by  disease  of  the  kidneys,  ii. 

222 
by  disorders  of  the  nervous 

system,  ii.  221 
by  laceration  of   vessels,  ii. 

217 
by  ligature  of  an  artery,  ii. 

218 
by  periarteritis,  ii.  219 
by  phlebitis,  ii.  220 
by  rupture  of  the  intima,  ii. 

219 
by  traumatism,  ii.  222 
by  venous  thrombosis,  ii.  220 
as  distinguished  from  abrasion, 
ii.  201 
from  ulceration,  ii.  201 
as  related  to  thrombosis  of  ar- 
teries, ii.  215 
aseptic  moist,  ii.  205 
associated  with  syphilis,  ii.  245 
atheroma  and  arterial  sclerosis 

as  causes  of,  ii.  212 
black,  i.  137 

caused  by  phimosis,  ii.  292 
by  senile  tissue  changes,  ii. 
223 
circumscribed,  i.  136 
classification,  ii.  204,  205 
diabetic,  i.  136;  ii.  231 
amputation  in,  ii.  239 
varieties,  ii.  232 
definition,  ii.  201 
diffuse,  i.  136 

dry,  i.  136,  137,  218:  ii.  204 
due  to  drugs,  ii.  260 
to  ergot,  ii.  261 
to  heat  and  to  cold,  ii.  268 
to      inadeq-iate      collateral 

blood  supply,  ii.  207 
to  mercury,  ii.  261 
to  orthoform,  ii.  262 


Gangrene     due    to    the    effects  of 

electricity,  ii.  270 
embolic,  ii.  210 
emphysematous,  i.  137;  ii.  223, 

247 
hospital,  ii.  253 
idiopathic,  i.  136 
in  connection  with  intu.ssuscep- 
tion,  ii.  287 
with    paraphimosis,    ii.    294 
in  phosphatic  diabetes,  ii.  240 
infantile  or  juvenile,  ii.  225 
latent  pulmonary,  ii.  277 
lithaemic,  ii.  247 
moist,  i.  136,  137,  218 
Murphy's  rules  for  amputation 

in,  ii.  230 
neuropathic,  i.  136 
nosocomial,  ii.  253 
of  appendbc,  ii.  288 
of  auricle,  v.  671 
of  bladder,  ii.  297 
of  bowel  following  operations,  iL 

288 
of  ear,  v.  671 

of  external  genitals,  ii.  295 
of  eyelids,  ii.  269;   v.  554 
of  face,  V.  436 
of  gall-bladder,  ii.  282 
of  genito-urinary  system,  ii.  292 
of  heart,  ii.  272 
of  hollow  viscera,  ii.  285 
of  intestines,  ii.  285-288 
of  kidneys,  ii.  282 
of  liver  and  spleen,  ii.  282 
of  lung,  ii.  273,  280;   viii.  19 
of  Meckel's  diverticulum,  ii.  288 
of  (esophagus,  ii.  285 
of  pancreas,  ii.  283 
of  penis,  ii.  294;    vi.  675 
of  scalp,  V.  23 
of  scrotum,  ii.  295;  vi.  675 
of  .solid  viscera,  ii.  272 
of  spermatic  cord,  ii.  295 
of  stomach,  ii.  285 
of  testes,  ii.  296 
of  thyroid  gland,  ii.  273 
of  tongue,  ii.  284;  vi.  241 
of  tonsils,  ii.  284 
of  uterus,  ii.  283 
of    uvula    and     pillars    of    the 

fauces,  ii.  284 
of  vulva,  ii.  297 
phagedenic,  i.  136 
pleuro-pulmonary,         following 

measles,  ii.  277 
presenile,  ii.  225 
primary     cutaneous,     including 

hysterical  gangrene,  ii.  269 
puerperal,  ii.  267 
pulpy,  ii.  253 
rare  forms  of,  ii.  271 
secondary,  ii.  265 
senile,  i.  136;   ii.  204,  223-225 
septic  or  putrid  moist,  ii.  205 
spontaneous,  ii.  266 
spreading  traumatic,  ii.  205, 223, 

247 
thermal,  i.  136 
toxic,  i.  136 

traumatic,  i.  136;  ii.  205 
white,  i.  137 
Gangrene  foiulroyante ,  i.  421;  ii.  247 
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Gangrenous  emphysema,  ii.  247 
hernial  sac,  ii.  285 
inflammation,  primary  and  sec- 
ondary, i.  136 
omentum,  ii.  285 
pancreatitis,  viii.  167 
phlegmon  following  sting  of  a 

spider,  ii.  271 
stomatitis,  ii.  301 
strangulated  hernia,  ii.  286 
urticaria,  ii.  269 
zona,  ii.  269 
Garland,    F.    E.,    on    Anaesthetics 
and    the  Production  of   General 
Anaesthesia,  iv.  169 
Garrow,   Alexander  Esslemont,  on 
Surgery  of  the  Spleen,  viii.  59-77 
Gas  phlegmons  and  necrosis,  classi- 
fication proposed  by  Kropac,  ii. 
251 
Gaseous  cellulitis,  ii.  459 

oedema,  iii.  30 
Gases,  irrespirable,  viii.  976 
Gasserian  ganglion,  operations  on, 
V.  394 
physiological  extirpation  of, 
V.  398 
Gastrectomy,  dangers  of,  vii.  397 

partial,  vii.  396 
Gastric  juice,  importance  of  exam- 
ining   it    in    diagnosis    of 
carcinoma  of  the  stomach, 
i.  562 
ulcer,  and  its  sequelie  (and  see 
Stomach,  ulcer  of),  vii.  337 
Gastro-duodenostomy,  vii.  375 
Willard's  method,  vii.  376 
Kuemmel's  method,  vii.  377 
Gastro-enteritis,     diagnosed     from 

acute  appendicitis,  vii.  660 
Gastro-enterostomy,  vii.  343 
McGraw's  method,  vii.  352 
Moynihan-Mayo    method,    vii. 

345 
posterior,  vii.  359 
Rodman's  method,  vii.  367 
Roux's  method,  vii.  357 
Gastro-gastrostomy,  vii.  382 
Gastro-intestinal       apparatus,    its 
bearing  on  the  question  of  opera- 
tion, iv.  117 
Gastro-mesenteric  ileus,  vii.  736 
Gastroptosis,  vii.  389 

Beyea's  operation  for,  vii.  390 
Gastrorrhaphy,  vii.  106,  384 
Gastrostomy,  vii.  377,  398,  419 
Marwedel's  method  of,  vii.  404 
Ssbanajew-Frank's    method   of, 

vii.  405 
Witzel's  method  of,  vii.  402 
Gastrotomy,  vii.  105 

for    removal    of    foreign    body 
from  oesophagus,  vii.  427 
Gauze  as  a  dressing,  i.  718;  iv.  537 
as    directly    applied    to    sterile 

wounds,  i.  755,  759 
bandages,  i.  719 
Gavello's  method  of  forming  a  new 

lobule  of,  ear  v.  677 
Gaylord,  Harvey  R.,  i.  387 
Genital  tract,  female,  secretions  of, 
i.  565 
male,  secretions  of,  i.  566 


Genitals,  external,  female  (and  see 
Vulva) 
abnormalities  of,  vi.  573 
chancre  of,  hard,  vi.  565 

soft,  vi.  565 
condyloma,  syphilitic,  vi. 

565 
diseases  due    to   inflam- 
mation  or   circulatory 
disturbances,  vi.  559 
elephantiasis,  vi.  563 
gonorrhoea,  vi.  559 
hypertrophic    ulceration, 

vi.  564 
pruritus,  vi.  561 
surgical   diseases   of,   vi. 

559 
syphilitic  condyloma,  vi. 

565 
tuberculosis,  vi.  565 
tumors  of,  vi.  565 
ulceration,  hypertrophic, 

vi.  564 
ulcus  rodens,  vi.  564 
wounds  of,  vi.  559 
female,  embryology  of,  viii.  391 
surgical  anatomy  of,  viii.  393 
male,  anatomy  of,  vi.  622 
burns  of,  vi.  666 
embryology  of,  vi.  634 
foreign  bodies    in  or  on,  vi. 

663 
frost-bites  of,  vi.  666 
gangrene  of,  vi.  675 
herpes  of,  vi.  674 
inflammations  of,  vi.  668 
infections  of,  vi.  668 
injuries  of,  vi.  663 
malformations  of,  vi.  637 
skin  diseases  of,  vi.  674 
surgical  diseases  of,  vi.  622 
swellings  which  are  neither 
inflammatory     nor     neo- 
plastic, vi.  678 
tuberculosis  of,  vi.  671 
tumors  of,  vi.  678,  686 
verruca  acu-ninata,  vi.  674 
warts,  vi.  674 
wounds  of,  vi.  622 
Genito-urinary    apparatus,    indica- 
tions it  may  furnish  against 
operations  or    administration 
of  an  anaesthetic,  iv.  117-119 
Genuclast,  its  use  in  deformities  fol- 
lowing atrophic  arthritis,  iii.  512 
Genu    recurvatum,    congenital,    iv. 
765 
in  infantile  paralysis,  iv.  832 
valgum    (and   see  Knock -knee), 

iv.  863 
varum  (and  see  Bow  leg),  iv.  860 
Gerontoxon,  v.  603 
Gersuny's  method  of  prosthesis,  iv. 
625 
operation     for     restoring     the 

cheek,  iv.  640 
operation  on  external  ear,  iv.  724 
Giant  cells,  mononuclear,  i.  88 
Giant-cell  sarcoma  of  bone,  iii.  445 
of  tibia,  iii.  464 
(medullary)  of  ulna,  iii.  453 
Gibney,  V.  P.,  on  Tuberculosis  from 
a  Surgical  Standpoint,  ii.  75 


Gibney's    method    of    strapping   a 

sprained  ankle,  iii.  756 
Gibson,  William,  i.  18,  34 
Gibson's  blood  chart,  vii.  654 

method  of  valvular  colostomy, 
vii.  796 
Gigantism  or  giant  growth,  iii.  340 
an    example    of    intrinsic    con- 
genital hypertrophy,  i.  151 
of  skull,  V.  28 
partial,  iii.  397 
Gila  monster,  the  bites  of,  iii.  5 
Gingivitis,  vi.  878,  879 
Giraldes'  operation  for  hare  lip.  v 

512 
Girard's  operation  for  diverticula  of 

oesophagus,  vii.  443 
Glanders,  ii.  41,  332;  iii.  33 
Glass  arm,  vii.  73 
Glaucoma,  v.  642 
acute,  V.  642 
chronic,  v.  643 
fulminans,  v.  643 
hemorrhagic,  v.  643 
infantile,  v.  604 
primary,  v.  642 
secondary,  v.  642 
Glioma,  i.  324 

and  sarcoma,  their  relationship. 

i.  326 
differentiation  of  various  forms 

of,  i.  325 
durum,  i.  324 

ependymal  (Flexner),  i.  326,  327 
malignant,  i.  327 
molle,  i.  324 
of  brain,  v.  305 
of  eyeball,  v.  644 
of  retina,  i.  326 
teleangiectaticum,  i.  324 
Gliosis  occurring  with  syringoiuy- 

elia,  i.  327 
Globus  major,  vi.  629 

minor,  vi.  630 
Glossitis,  vi.  233 

acute  parenchymatous,  vi.  240 
chronic  superficial,  vi.  2.55 
hemiglossitis,  vi.  234 
mercurial,  vi.  241 
phlegmonous,  vi.  240 
superficial,  vi.  234 
Glossopharyngeal  nerve,  surgery  of 

the,  V.  413 
Glottis,  artificial,  vi.  32 
Gluteal  artery,  aneurysm  of,  \  ii.  2.5, 
26 
injuries  of,  vii.  24 
ligation  of,  iv.  512;  vii.  27 
region,  abscess  of,  vii.  29 
angioma  of,  vii.  31 
carcinoma  of,  vii.  31 
elephantiasis  of,  vii.  31 
epithelioma  of,  vii.  31 
fibro-lipoma  of,  vii.  31 
incised  wounds  of,  vii.  24 
lipoma  of,  vii.  31 
lymphangioma  of,  vii.  31 
neuralgia  of,  vii.  31 
sarcoma  of,  vii.  31 
Glycosuria,  its  surgical  significance, 

i.  569 
Goitre,  vi.  358 

abnormal,  vi.  365 
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Goitre,  circular,  vi.  360,  365 
colloid,  i.  191 
congenital,  vi.  367 
cystic,  i.  347:  vi.  369 
cystico-coUoid,  vi.  369 
cysto-coUoid,  vi.  360,  364,  365 
endemic,  vi.  358 
epidemic,  vi.  359 
exophthalmic  (and  see    Exoph- 
thalmic goitre),  vi.  375 
floating,  vi.  365 
hyperplastic,  vi.  369 
sporadic,  vi.  359 
tubular,  vi.  365 
vascular,  vi.  369 
wandering,  vi.  359 
Goldmann's  operation  for  divertic- 
ula of  oesophagus,  vii.  443 
Goldthwait    and    Osgood's    sacral 

brace  described,  iii.  621 
Goldthwait's  genuclast  for  the  for- 
cible reduction  of  resistant  de- 
formities, iii.  705 
operation  for  dislocation  of  the 
patella,  iv.  766 
Gonococcus,  vi.  715 
Gonorrhcea    (and    see    Gonorrhnal 
urethritis),  vi.  715 
of  external  genitals,  female,  v. 
560;   vi.  559 
Gonorrhoeal  cystitis,  vi.  745 
endocervicitis,  vi.  561 
proctitis,  vii.  798 
urethritis,  vi.  715 
Gooch's  splinting,  iii.  89 
Gottstein's  adenoid  curette,  v.  833 
Gould's  suture,  vii.  736 
Gout,  x-ray  characteristics  of,  i.  660 
Gouty  affections  of  joints,  iii.  549 
Graafian  follicle  cysts,  viii.  403 
Graefe's  coin-catcher,  vii.  426 
Gram  stain,  vi.  716 
Grandmont's  operation  for  ptosis,  v. 

569 
Grant's   Dundas  safety   forceps,  v. 

883 
Granular  lids,  v.  579 
Granulating    wounds,    local    infec- 
tions of,  i.  422 
Granulation    tissue,    its    character 
and  conversion  into  scar  tis- 
sue, i.  93,  251,  263 
its  constituents,  ii.  165 
Granulations  as  an  element  of  path- 
ological   regeneration    or    recon- 
struction, ii.  164 
Granuloma  coccidioides,  ii.  318,  328 
infectious,  as  sequela  of  an  in- 
fective    inflammation,     i. 
108,  144 
of  brain,  v.  301 
of  scalp,  v.  24 
of  conjunctiva,  v.  584 
of  umbilicus,  vii.  89 
Grattage,  v.  588 
Gratuitous    services    do    not    alter 

contract,  viii.  723 
Graves,  Wiiliam  P.,  on  Surgical  Dis- 
eases and  Wounds  of  the  External 
Genitals  and  Vagina  of  the  Fe- 
male, vi.  559-621 
Graves'  disease  (and  see  Exoph- 
thalmic goitre),  vi.  375 


Graves'   disease,    influence    of,    in 
surgical  opertions,  i.  791 
acquired,  vi.  379 
pseudo-,  vi.  379 
method    of    abdominal    colpor- 

rhaphy,  vi.  618 
operation  for  absence  of  vagina, 
vi.  578 
for  cystocele,  vi.  609 
Grawitz  tumor,  iii.  481 
Great  toe-joint,  painful,  iv.  896 
Green's  operation  for  entropion,  v. 

563 
Greene's  thermo-ether  inhaler  and 
the  mode  of  using  it,iv.  186,  187 
Green-silk   and   rubber-tissue   pro- 
tective as  a  dressing,  iv.  438 
Griffith,  J.  D.,  on  Surgical  Diseases 
and  Wounds  of   the  Abdominal 
wall,  vii.  75-95 
Gritti's  transcondyloid  amputation 

through  the  knee-joint,  iv.  346 
Gross,  Samuel  D.,  i.  14,  27,  35 
Growing  pains,  iii.  339 
Guerin's  operation  for  ectropion,  iv. 

668 
Gumma,  cranial,  v.  40 

of  breast,  female,  vi.  519 

of  iris,  V.  613 

of  larynx,  ii.  125 

of  lip,  ii.  124 

of  palate  and  of  the  nasal  bones, 

ii.  124 
of  tongue,  ii.  124;   vi.  294 
of  rectum,  vii.  800 
of  synovial  membrane,  iii.  538 
of  umbilicus,  vii.  90 
syphilitic,  of  bones,  iii.  364 
Gums,  carcinoma  of,  with  second- 
ary involvement  of   jaw, 
vi.  846 
epithelioma  of,   malignant   spi- 

nous-cell,  vi.  847 
papilloma  of,  vi.  846 
Gunn,  Moses,  i.  49 
Gunpowder,  its  composition,  ii.  647 

smokeless,  ii.  647 
Gunshot  wounds,  ii.  642  '■ 

according  to  regions,  ii.  694 
and   injuries   as   indications 
for  excision  of  the  knee,  iv. 
439 
by    different    weapons,    fre- 
quency of,  ii.  646 
classes  of,  ii.  646 
closure,  a.septic,  the  first  im- 
portant step  in  treatment, 
ii.  690 
first-aid  packet,  ii.  692 
gauze  for  first   dressing,   ii. 

691 
infection  of,  ii.  683 

as    influenced    by    con- 
ditions due  to  the  mis- 
sile, ii.  684 
as   influenced   by   condi- 
tions  of   the   clothing, 
ii.  685 
by  the  tetanus  bacillus, 
ii.  686 
lodged  missiles  in,  ii.  680 
means  to  secure  fixation  of 
the  injured  part,  ii.  693 


Gunshot  wounds,    micrococci  pro- 
ducing infection  in  them, 
ii.  685 
objections    to    probing    for 

bullets,  ii.  681 
of  abdomen,  ii.  725 
of  ankle-joint,  ii.  763 
of  bladder,  treatment  of,  ii. 

739 
of  chest,  ii.  719 
of  cranial  region,  ii.  696 
of  diaphysis  of  the  femur,  ii. 

758 
of  different  regions,  relative 

fatality  of,  ii.  695 
of  elbow-joint,  ii.  747 
of  extremities,  frequency  and 

fatality,  ii.  740 
of  eye,  ii.  711 
of  face,  ii.  709 

with  fracture  of  the  facial 
bones,  ii.  709 
of  foot,  ii.  764 
of  hip-joint,  ii.  752 
of  joints,  ii.  674 
of  kidney,  ii.  736 
of  knee-joint,  ii.  761 
of  larynx,  v.  866 
of  larynx  and  trachea,  treat- 
ment of,  ii.  713 
of  liver,  treatment  of,  ii.  736 
of  lower  extremities,  ii.  752 
of  lung,  ii.  721 
of  neck,  ii.  712 

involving  the  nerves,  ii. 
713 
of  (I'sophagus,  ii.  713 
of  pelvic  region,  ii.  737 
of  penis,  vi.  665 
of  shoulder,  ii.  745 
of  skull,  V.  86 
of  solid  viscera,  ii.  736 
of  spine,  vi.  423 
of  spine  and  spinal  cord,  ii. 

714 
of  spleen,  ii.  736;  viii.  66 
of  stomach   and   intestines, 

character  of,  ii.  732,  733 
of  testicles,  ii.  740 
of  trachea,  v.  866 
of  upper  extremities,  ii.  744 
of  urethra,  ii.  740 
of  urinary  bladder,  ii.  738 
of  wrist,  ii.  750 
penetrating,    with    intratho- 
racic injury,  ii.  721 
Gunstock   deformity,   the   produc- 
tion of,  in  fractures  of  the  lower 
end  of  the  humerus,  iii.  136 
Gunther's  modification  of  Pirogoff's 

amputation,  iv.  334 
Gussenbauer's  clamp,  iii.  92 

operation,     for     restoring     the 
cheek,  iv.  642 
Guthrie's  amputation  at   hip-joint 
by     antero-posterior      flaps, 
cut  from   without  inward,  iv. 
359 
oval-flap    method  of    amputat- 
ing through  surgical  neck  of 
the  humerus,  iv.  300 
Guyon's    supramalleolar    amputa- 
tion, iv.  271,  335 
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Gynfficology  as  a  special  branch  of 

surgery,  i.  56 
Gynipcomastia.  vi.  .50S 

Hahit  torticollis,  iv.  806 

Habits  as  bearing  on  diagnosis,  i. 

509 
Hipniangioma,  i.  319,  321 
arteriale,  i.  320,  321 
cavernosum,  i.  320 
of  chest  wall,  viii.  15 
of  face,  V.  470 
of  mouth,  vi.  248 
of  parotid  gland,  vi.  307 
simplex,  1.  320 
simplex,  of  scalp,  v.  IS 
venosum,  i.  321 
Hitmatemesis,    po.st-operativc,    iv. 

1.53,  154 
Hematocele,  vi.  686 

after  herniotomy,  vii.  592 
Hsematoidin,  i.  203 
Haematoma,  ii.  456;   v.  4,  5 
fd-tal,  v.  9 
of  ear  (and  see  OthiPiiiatoma), 

V.  666 
of  ovary,  viii.  401 
of  (piadriceps  extensor  fenioris, 

vii.  73 
of  vulva,  vi.  572 
pachymeningitic.  diagno-sed 

from  middle  meningeal  liem- 
orrhage,  v.  189 
Hivniaturia,  es.sential.  viii.   131 

in  renal  calculus,  viii.  116 
Hfemocliromatosis,  i.  205 
Hieniocytology  in  its  relation  to  sur- 
gical prognosis,  i.  791 
HaTiiofuscin,  i.  194 
Hiemoglobin,  importance  of  know- 
ing percentage    of,    in    chlorotic 
ameinia,  i.  556 
Iheinoglobina'miu,  i.  205 
ILemoglobinuria,  i.  205 
Hiemolytic  reaction  in  the  diagnosis 

of  cancer,  vi.  543 

Hiemophilia  as  affecting  the  joints, 

iii.  553 

liereditary,    importance    of,    in 

surgical  prognosis,  i.  783,  792 

Hivmophiliac  as  distinguished  from 

tuberculous  knee-joint,  iii.  699 
H;emostasis,    complete,    a    surgical 
principle,  in  treatment,  i.  273 
methods    adapted    to    different 
needs  in  operation,  iv.   149 
Hemostatic  forceps,  i.  746 
Ilii-motiiorax,  treatment  of,  ii.  724 
Hagc-dorn's    operation    for    double 
hare  li{),  v.  516 
operation  for  hare  lip,  v.  513 
Ilalm's  operation  for  restoring  the 

cheek,  iv.  616 
Hajek's  hook,  vi.  10  I 
Halisteresis,  iii.  355 
Hallux  rigidus,  iii.  518:  Iv..N96 
valgus,  ii.  444;  iv.  894 
\arus,  iv.  892 
H;ilsted's  method  of  operating  for 
carcinoma  of  the  breast,'  vi. 
550 
suture,  vii.  736,  754 
Hamilton,  Frank  H.,  i.  36 


Hamilton's   long  side  splint,   with 

traction,  iii.  170 
Hammer-no.se,  v.  478 
Hanuner-toe,  iv.  893 
Hancock's  operation,  iv.  334 
Hand,  anatomy  of,  vii.  53 

amputation  of,  at  the  wrist,  iv. 

286 
blank-cartridge  wounds  of.  \ii. 

42 
bone  necrosis  of,  vii.  63 
fascial  spaces  of,  vii.  56 
infected  wounds  of,  points  where 
incisions  should  be  made,  as 
indicated    by    Kanavel's    ex- 
periments, iii.  743 
infections  of,  vii.  53,  60 
nails  in,  vii.  42 
penetrating  wounds  of  the  joints 

of,  iii.  742-745 
plastic  surgery  of  the,  iv.  630 
sloughing  tendon  of,  vii.  63 
splinters  in,  vii.  42 
sterilization,     conclusions    con- 
cerning, i.  703,  708 
tendons  of,  vii.  54 
Hardie's  operation  for  rliinoplasty, 

iv.  690 
Hare  eye,  v.  556 

lip,  v.  500.  .501 
Harlan,  (leorge  C,  on  Surgical  Dis- 
eases and  Wounds  of  the  lOye,  v. 
547-659 
Harlan's  method  of  blepharoplasty, 
iv.  675;  V.  ,571,  572 
operation  for  entropion,  v.  563 
Harrington's  solution  of  bichloride 
of    mercury    for    sterilizing    the 
hands,  i.  706 
Harris,   .Malcolm   La   Salle,  on  the 
Diagnosis  of   Tumors  of  the  Ab- 
domen, vii.  96-104 
Hartley,  Frank,  on  Laryngectomy, 

v.  914-932 
Harvard  College,  Cambridge,  Mass., 
medical    department    of,    organ- 
ized, i.  10 
Hasner's  method  of  blepharoplasty, 
V.  574 
operation    (blcpharoplusty ),   iv. 
673,  676 
Hayward,  George,  i.  20 
Head,  supports   of,  for    Pott's  dis- 
ease, iv.  972 
surgical  affections  and   wounds 
of,  V.  3 
Headache,  as  a  symptom  of  organic 

cerebral  lesion,  v.  274 
Head-rest,  for  cerebral  operations. 

v.  348,  349 
Hearing,    cortical    area    concerned 
with,  V.  272 
disturbances  of,  in   fractures  of 

skull,  V.  78 
.sense  of,  and  its  defects,  as  con- 
cerned in  diagnosis,  i.  542 
Heart,  adherent,  liberation  of,  vii. 
1.59 
affections    of,  contra-indicating 
general   anaesthesia   and   cer- 
tain     oi)erations,     iv.       115, 
116 
atrophy  of,  i.  171 


Heart,   complications,    post-opera- 
tive,   iv.  160 
disease,  choice  of  anaesthetics  as 

indicated  in,  iv.  223 
foreign  bodies  in,  vii.  164 
massage  of,  vii.  173 
paracentesis  of,  vii.  175 
penetrating  wounds  of,  vii.  163 
projection  of,  on  thorax,  vii.  149 
repair  of  injury  of,  i.  287 
structures  covering,  vii.  146 
surgery  of,  vii.  146,  160 
wounds  of,  vii.  160 
Heat,  a  symptom  of  inflammation, 
i.  94 
and  cold,  surgical  uses  of,  i.  765, 
766 
in  treatment  of  acute  simple 
inflammation,  i.  113 
control  of  hemorrhage  by,  vii. 

240 
sense    (thermo-iesthesia)    in  re- 
lation to  diagnosis,  i.  537 
Hebb's    hemorrhoidal    clamp,    vii. 
874 
.scissors,  vii.  874 
modification  of  Earle's  method 
^       of  operating  for  hemorrhoids, 
vii.  872 
Heberden's  nodes,  iii.  514,  527 

in  terminal  phalanges,  iii.  529 
Heel,  pain  in,  iv.  890 
Heinecke-Mikulicz    method    of   py- 
loroplasty, vii.  370 
Helferich's  method  of  ligating  ver- 
tebral artery,  vi.  338 
of  rhinoplasty,  iv.  685 
operation    for    saddle-nose,    iv. 
712 
Helmet,  plaster,  retention  dressing 

for  torticollis,  iv.  778 
Hemianopsia,  varieties,  v.  279 
Hemiglo.ssitis,  vi.  234 
Hemilaryngectomy,  v.  926 
Hemorrhage,    after    operation    for 
appendicitis,  vii.  695 
arterial,  vii.  233 
as  influencing  the  choice  of  an- 

lesthetics,  iv.  224 
cerebral,  compression  from,  coin- 
cident with  concussion  or  con- 
tusion, V.  197 
control  of,  after  cerebral  opera- 
tions, V.  343 
epidural,  v.  179 
extradural,  v.   177 
from    bullet    wounds   of   blood- 
vessels, ii.  665 
from    nasal    cavities    (and     see 

Kpistaxis),  vi.  52 
in  fractures  of  skull,  v.  70 
in  orbit,  v.  649 
intracerebral,  v.  260 
intracranial,  v.  175,  176,  179 
intradural,  v.  179 
meningeal,  at  birth,  v.  208 
lumbar    puncture    in    diag- 
nosis of,  V.  199 
precautions  in,  v.  200 
middle  meningeal,  v.  177 
of  veins  of  neck,  vi.  325 
orbital,  in  fracture  of  the  skull, 
V.  71 
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Hemorrhage,  recurrent,  after  bullet 

wounds  of  blood-vessels,  ii.  66.5 

repeated     small,      leading      to 

chronic  an;eniia,  i.  24.5 
secondary,  iv.  167 

after  gunshot  wounds,  il.  666 
subconjunctival,  in  fractures  of 

the  skull,  V.  71 
subdural,  v.  179,  1!).5 
Hemorrhagic  exudate,  i.  416 
Hemorrhoids,  vii.  860 

accidents  and  complications  fol- 
lowing operations  for,  vii.  873 
after-treatment,  vii.  873 
treatment  of  internal  and  mixed. 

vii.  864 
varicose,  vii.  861 
Hennequin  and  Wille's  sutures  for 

bone.  ill.  92 
Hepaptosis,  viii.  229 
Hepatic  duct,  viii.  196 

gall  stones  in,  viii.  241 
operations  on,  viii.  275 
Hepatic  tox;emia,  iv.  162 
Hepaticostomy,  viii.  275 
Hepaticotomy,  viii.  275 
Hepato-cholangioenterostomy,    vii. 

276 
Hepato-hepaticotomy,  viii.  276 
Hereditary  syphilis,  see  imder  Syph- 
ilis 
Heredity,  influence    of,    upon   sur- 
gical conditions,  i.  782 
predisposing    influence    of,    in 
tuberculous  arthritis,  iii.  570 
Hermaphroditism,  vi.  6.35 
Hernia  (and  see  Abdominal  hernia), 
vii.  555 
as  affected  by  parturition,  i.  7S0 
cerebri,  v.  377 

at  foramen  of  Winslow,  vii. 
609 
diapiiragmatic,  vii.  612 
duodenal,  vii.  610 
femoral,  vii.  584 
inguinal,  vii.  557 
internal,  vii.  609 
intersigmoid,  vii.  611 
ischial ic,  vii.  605 
lumbar,  vii.  607 
obturator,  vii.  603 
of  Fallopian  tube,  viii.  400 
of  ovary,  viii.  400 
of  urinary  bladder,  viii.  312 
perineal,  vii.  606 
sciatic,  vii.  605 
umbilical,  vii.  594 
ventral,  vii.  599 
Herniotomy,  vii.  106 
Herpes,  inflamed,  differential  diag- 
nosis of,  ii.  107 
of  eyelids,  v.  548 
of  pharynx,  v.  824 
of  tongue,  vi.  235 
progenitalis,  vi.  674 
zoster  ophthalmicus,  v.  548,  601 
treatment  of,  v.  607 
Ileryng's     laryngeal     knives     and 

curettes,  v.  878 
Heurtaux's    operation  for  restora- 
tion of  lower  lip,  iv.  655 
Hewitt's  nitrous  oxide  and  oxygen 
apparatus,  iv.  183 


Hey's    modification    of    Lisfranc's 
operation,  iv.  323 
operation, amputation  of  leg,  iv. 
339 
Hickey,  Preston  M..  i.  578 
Hill,     Leonard,    cerebral    pressure 
gauge   of,    V.  108 
work  of,  on    cerebral   compres- 
sion, V.  116 
Hilton's    method    of    opening    ab- 
scesses, vi.  341 
Hip-joint,  Alden  March's  treatment 
of  disease  of,  by  fixation  and 
traction,  i.  54 
amputation  at,  i.  60 

by     (iuthrie's     method      of 
antero-posterior  flaps,  cut 
from   without   inward,   iv. 
359 
arthrodesis  at,  for  paralytic  de- 
formities of  the  lower  extremi- 
ties, iv.  869 
congenital  dislocation  of,  iv.  746 
development  and  relations  of  its 

capsule,  iii.  625 
disarticulation    at,    ii.    757:    iv. 

350-360 
(lisea.se  of,  i.  54 
dislocations  of,  i.  48;   iv.  71-85 
Esmarch's    amputation    at.    iv. 

358 
excision  of,  iv.  426-431 

the  operation,  iv.  429 
functional  disease  of,  iii.  547 
hypertrophic  arthritis  of,  iii.  520 
infantile  paralysis  of,  iv.  817 
intermediary  excision,  ii.  756 
.Jordan  Furneaux's  amputation, 

iv.  357 
penetrating  wounds  of,  iii.  746 
Physick's    method    of    treating 

disease  of,  i.  54 
Sayre's   splint  in    treatment    of 

disease  of,  i.  55 
secondary  e.xcision,  ii.  756 
sprains   and   contusions   of.    iii. 

745 
tuberculous  di-sease  of.  iii.  623 
Hippus,  v.  612 

Hodgen's   modification   of   Nathan 

R.  Smith's  anterior  splint,  iii.  175 

Hoffa's  classification  of  congenital 

deformities,  iv.  733 

method    of   treating  congenital 

dislocation  of  the  hip,  iv.  758 

Holden's    operation    for    lacerated 

perineum,  vi.  603 
Hollow  foot,  V.  891 
Holmes,  Christian  R.,  on  Hospitals 
and  Hospital  Management,  more 
particularly  with  reference  to  the 
Surgical  Needs   of   these  Institu- 
tions, viii.  823-894 
Holtz's  operation  for  symblepharon, 

v.  567 
Holtz-Anagnostakis'   operation  for 

entropion,  v.  563 
Hordeolum,  v.  551 
Horns,  cutaneous,  ii.  345;    v.  485 
development  of  epithelioma 

in,  ii.  345 
of  auricle,  v.  675 
of  penis,  vi.  687 


Horns,  cutaneous,  on  eyelids,  v.  551 

genital,  ii.  345 
Horsehair  for  sutures,  i.  726 
Horseshoe  kidney,  viii.  86 
Horsley,   .J.    Shelton,  on  Syphilitic 

Disease  of  the  Bones,  iii.  364 
Horsley's  antiseptic  wax  as  a  hjemo- 

static,  iv.  273 
Horsley  and  Kramer's  experiment 

on  cerebral  concussion,  v.  155 
Hospital    or    hospitals     (and    see 
Army    medical    department), 
viii.  823 
arrangement  of,  viii.  823 
at    Nuernberg,    Germany.    \iii. 

843 
base,    in    military    service,    viii. 

967 
block,  viii.  823 
Boucicaut,   at    Paris,    viii.    872, 

873 
car  (railroad),  viii.   1046,   1047, 

1048,  1049 
cars,  Japanese,  viii.  938 
chapel  of,  viii.  879 
corps,  naval,  viii.  1001 
corps,  of  U.  S.  Army,  viii.  903 
corps  pouch,  naval,  viii.  1000 
evacuation,  in  military  service, 

viii.  965 
field,   in   militarj'    service,   viii. 

959 
floating,  on  Tyne,  England,  viii. 

828 
for    contagious     di.seases,     viii. 

892,  894 
for  contagious   diseases,   Phila- 
delphia, viii.  892 
heating  of ,  viii.  855 
in    army  medical  service,   viii. 

935 
isolation,  viii.  892 
Japanese     military,    viii.     934- 

967 
kitchen,  viii.  881 
lighting  of,  viii.  850 
Lying-in,  New  York,  viii.  848 
management,  viii.  823,  881 
Hospitalism,  viii.  824,  826 
Hour-glass  stomach,  vii.  379 

operative  treatment,  vii.  380 
Housemaid's  knee,  ii.  442 
Houston,  valves  of,  vii.  761 
Howell,   W.    H.,   on   the   cau.se   of 

shock,  i.  464 
Howship's  lacuna-,  in  osteoporosis, 

iii.  262 
Howship-Romberg  sign  in  obtura- 
tor hernia,  vii.  604 
Hiunerus,   acute   osteomyelitis    of, 
iii.  305 
congenital  dislocation  of,  iv.  73S 
dislocations  of,  iv.  36 
fractures  of,  iii.  123 
sarcoma  of,  iii.  459 
separation    of    the    upper    epi- 
physis of,  iii.  125 
ununited  fractures  in,  iii.  236 
Hunter's  operation  for  aneurysm, 

vii.  278 
Hutchison,   James    Alexander,    on 
.-Vdministrative  Railroad  Surgery, 
viii.  1030-1060 
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Hutchison  and  Abbe's  modification 
of  the   intracranial  operation  on 
the  trigeminal  nerve,  v.  400 
Hj'alin,  epithelial,  i.  192 

resemblances  and  dififerences  be- 
tween it  and  amyloid,  i.  197 
Hydatid  cysts  of  abdominal  wall, 
vii.  89 
of  liver,  viii.  214 
of  pancreas,  viii.  181 
of  prostate,  viii.  367 
of  spleen,  viii.  70 
of  tongue,  vi.  243 
Hydatidiform     mole    or    myxoma 

chorii  racemosum,  i.  307 
Hydatids  of  Morgagni,  vi.  629 

cysts  of,  vi.  697 
Hydrsemia  defined,  i.  240 
Hydrencephalocele,  v.  213 
Hydrocele,  i.  236;  vi.  680 
Hydrocephalus,  v.  218,  232 
acquired,  v.  218,  225 
acute,  v.  218 
chronic,  v.  218,  239 
congenital,  v.  218,  220 
diagnosed  from  cerebral  tumor, 

V.  317 
external,  definition  of,  i.  236 
externus,  v.  218 
idiopathic,  v.  218 
internal,  definition  of,  i.  236 
internus,  v.  218,  222 
Hydronephrosis,  viii.  100 
Hydropericardium,  definition  of,  i. 

236 
Hydrophidas  or  water  snakes,  iii.  8 
Hydrophis  cyanocinta,  iii.  9 
Hydrophobia,  iii.  38 
Hydrophthalmos,  v.  604 
Hydrops  vesicEe  fellese,  viii.  237 
Hydrosalpinx,  viii.  407 
Hydrothorax,  definition  of,  i.  236 
Hygroma  colli  congenitum,  i.  323 
Hylomata  or  pulp  tumors,  i.  298 
Hymen,  atresia  of,  vi.  573 

imperforate,  vi.  573 
Hyoid  bone,  chondroma  of,  iii.  429 

fractures  of,  iii.  107 
Hyperacidity,  in  gastric  ulcer,  vii. 

340 
Hypertemia  or  congestion,  i.  234 
active,  causes  of,  i.  234 
arterial,  effects  due  to,  i.  235 
artificially    induced,    in    acute 

mastitis,  vi.  514 
following  infection,  i.  415 
local,  passive  or  venous,  i.  234 
of  conjunctiva,  v.  578 
of  eyelids,   v.   549 
of  ovary,  viii.  401 
Hyperesthesia  of  larynx,  v.  896 

of  .scalp,  v.  23 
Hyperalgesia      due      to      gunshot 

wounds  of  the  skull,  v.  98 
Hyperalgesic   zones   in   cranial   in- 
juries, V.  98 
Hypera.septic  operations,  v.  240 
Hyperdiaemorrhysis,  definition  of,  v. 

107 
Hyperemesis,     post-operative,     iv. 

1.53 
Hyperkeratosis,  ii.  344 
linguae,  vi.  239 


Hypernephroma,  viii.  135 

benign,  i.  347 

metastatic,  iii.  481 
Hyperostosis,  i.  314:  iii.  340,  397 

diffuse,  general,  iii.  397 

diffuse,  of  the  bones  of  the  cra- 
nium and  of  the  face,  v.  27 
Hyperplasia  of  the  bone  marrow,  iii. 

465 
Hypertrichosis,   treatment    of,    by 

electrolysis,  ii.  391 
Hypertrophic    bone   changes    after 
typlioid,  referred  to  irritation 
along    epiphyseal    junctions, 
iii.  338 

nodes  on   the  tibia  and   tarsal 
bones,  iii.  517 
Hypertrophied   tonsils,   faucial,   v. 

834 
Hypertrophy,  i.  148 

circumcorneal  of  conjunctiva,  v. 
581 

compensatory,  as  when  fibula  is 
thickened  on  weakening  of 
tibia,  i.  156 

complemental,  as  between  thy- 
roid and  pituitary  body,  i.  156 

cranial,  v.  26 

diffuse,   of  alveolar   border,   in 
leukemia,  vi.  817 
of    cranial    bones    (and    see 
Leontiasis  o.s.sea),  v.  26 

due  to  errors  of  metabolism,  i. 
162 

extrin.sic,  i.  153,  154,  155 

from  chronic  irritation,  as  in- 
termittent pressure,  i.   159 

from  failure  of  involution,  as 
sometimes  occurs  in  the  thy- 
mus gland  or  the  uterus  post 
partum,  i.  157 

from  increased  nutrition,  as 
by  enlarged  blood-vessels,  i. 
158 

from  removal  of  pre.ssure,  as  in 
a  microcephalic  skull  when 
brain  is  undeveloped,  i.  159 

from  removal  of  pressure,  as  in 
the  overgrowth  of  fat  about  a 
contracted  kidney,  i.  157 

influence  of  the  ductless  glands 
upon  extrinsic,  i.  162 

intrinsic,  i.  151 

mutual  relations  between 
growth  and  development,  i. 
149 

neurotrophic,  as  in  a  hyper- 
trophied bladder  in  children, 
i.  163 

numerical,  or  hyperplasia,  i. 
150 

of  auricle,  v.  675 

of  bone,  iii.  337 

of  female  breast,  vi.  508 

of  lachrymal  gland,  v.  592 

of  lingual  tonsil,  v.  841 

of  lip,  v.  476 

of  ovary,  viii.  402 

of  prostate,  viii.  358 

of  scrotum,  vi.  658 

(juantitative,  or  true  hyper- 
trophy, i.  150 

unilateral  of  face,  v.  497 


Hypoblastic  structures,  i.  299 
Hypodermic  injection,  instruments 

and  methods,  iv.  602 
Hypodermoclysis,  iv.  609 
Hypoglossal  nerve,  surgery  of  the, 

V.  416 
Hypophysis,  tumors  of,  v.  331 

relation    of    acromegaly   to, 
V.  26 
Hypopyon,  v.  599 
keratitis,  v.  599 
Hypospadias,  vi.  635,  648 
in  female,  vi.  579 
penile,  vi.  650 
perineal,  vi.  654 
Hysterectomy  (and  see  Uterus,  can- 
cer of),  viii.  418,  556 
abdominal,  viii.  556 
and    double  salpingo-oophorec- 

tomy,  viii.  418 
supravaginal,  viii.  558,  5.59,  564 
vaginal,  viii.  647 
Hysterical  joint,  iii.  726 

as  distinguished  from  tuber- 
culosis of  the  knee-joint, 
iii.  700 
spine,  vi.  461 

Ichorous  pus  defined,  i.  253 
Icterus   or  jaundice,   causes   of,   i. 

206 
Ileus,  dynamic,  vii.  727 

gastro-me.senteric,  vii.  736 
mechanical,  vii.  727 
obturation,  iv.  156 
strangulation,  iv.  155 
Iliac,  primitive,  ligation  of,  i.  44 
ve.ssels,  injuries  and  diseases  of, 
vii.  24 
Ilio-psoas  bursitis,  vii.  51 
Imperforate  anus,  vii.  775 

hymen,  vi.  573 
Implantation  in  mice,  natural  im- 
munity to,  i.  397 
Inclusions   in   cancer,    question   of 

their  parasitic  nature,  i.  388 
Incontinence  of  urine,  viii.  316 
false,  viii.  316,  319 
in    hypertrophied    prostate, 
viii.  364 
Index  finger,  amputation  of.  iv.  284 
Indian  method  of  blepharoplasty, 
iv.  672 
of  plastic  operations,  iv.  613, 

614,  672,  680 
of  rhinoplasty,  iv.  680 
Indican,  significance  of,  in  urine,  i. 

569 
Indigestion,  acute,  diagnosed  from 

acute  appendicitis,  vii.  660 
Infantile   paralysis    (and   see    Par- 
alysis, infantile),  iv.  807 
old  or  neglected,  as  an  indi- 
cation for  excision  of  the 
knee,  iv.  439 
or   acute  anterior  poliomye- 
litis, ii.  483 
Infarct,  vii.  187 

anemic  or  white,  explanation  of 

the  term,  i.  239 
red  or  hemorrhagic,  its  origin,  i. 
239 
Infected  wounds,  i.  271 
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Infected  wounds  of  joints  of  the 
hand,  points  where  incisions 
should  be  made,  as  indicated 
by  Kanavel's  experiments,  iii. 
743 
Infection,  i.  696 

from  the  mouth  and  upper  air 

passages,  i.  699 
of  closed  wounds,  effects  of,  i. 

271,  272 
of  fingers,  vii.  53 
of  genitals,  male,  external,  vi. 

668 
of  hands,  vii.  53 
of  healing  wound,  i.  418 
of  periurethral  ducts,  vi.  753 
of  the  face,  v.  432 
of  wounds,  conditions  favorable 
to  the  development  of,  i.  699 
of  wrist-joint,  vii.  66 
pelvic,  viii.  403 

resisted   by   granulation   ti.ssue, 
i.  274 
Infectious    arthritis,   x-ray   indica- 
tions of,  i.  659 
bacilli,  their  presence  in  bone  as 
related    to    previous    or    co- 
existent disease,  iii.  274 
diseases,    acute,    influence    of, 
upon    surgical    conditions,  i. 
792 
venereal  granuloma  of  the  dog. 
i.  407 
Infective  agents — the  most  impor- 
tant bacteria,  i.  415 
granulomata,    distinctions    be- 
tween them  and  tumors,  i.  291 
Inferior  dental  nerve,  surgery  of  the, 
v.  390 
intrabuccal    method     of 
reaching,  v.  390 
Infiltration,  i.  194 

amyloid,  etiologically  connected 
with  chronic  cachexias,  i.  195 
anaesthesia,    according    to    the 
methods    of    Matas    and 
Braun,  iv.  236 
as  practised  by  Schleich,  iv. 
236 
glycogenous,  i.  203 
hyaline,  exact  nature  of,  unde- 
termined, i.  197 
of  urine,  vi.  807,  808 
pigmentation,  i.  203 
purulent,  i.  121 
small-celled,  i.  121 
Inflammation,  i.  71 

a    bodily    function,    fundamen- 
tally protective,  with  varying 
manifestations,  i.  81 
acute  degenerative  and  necro- 
tic, i.  134 
acute  fibrinous,  i.  118 
acute  purulent,  i.  121 
acute  serous,  i.  115 
adhesive,  i.  104 
aseptic,  i.  110 

Boerhave's  conception  of,  i.  73 
certain  products  of,  i.  247 
chronic  atrophic,  i.  144 
chronic  indurative,  1.  145 
chronic  productive,  i.  145 
Cohnheim's  conception  of,  i.  73 


Inflammation,  croupous,  i.  118 

diphtheritic,  i.  135 

fibrino-purulent,  i.  122 

fibrinous,  i.  119 

formative,  i.  110 

gangrenous,  i.  137 

heahng  of,  i.  100 

membranous,  i.  118 

of  antrum  (and  .see  Antrum,  in- 
flammation of),  vi.  156,  159 

of  Bartholin's  glands,  vi.  560 

of  bile-ducts,  viii.  229 

of  breast,  female.    See  Mastitis 

of  bursffi  about  the  knee  as  dis- 
tinguished from  tuberculosis 
of  the  joint,  iii.  699 

of  capsule  of  Tenon,  v.  648 

of  carotid  sheaths,  acute,  vi.  343 

of  conjunctiva  (and  see  Con- 
junctivitis), v.  578 

of  cornea  (and  see  Keratitis), 
V.  599 

of  ear.     See  Otitis 

of  epididymis.  See  Epididy- 
mitis 

of  Fallopian  tube.  See  Salpin- 
gitis 

of  frontal  sinus  (and  see  Frontal 
sinus,  inflammation  of),  vi. 
113,  115 

of  gall  bladder,  viii.  229 

of  genitals,  male,  external,  vi. 
668 

of  jaws,  and  their  soft  parts,  vi. 
874 

of  kidney,  suppurative,  viii.  106 

of  lachrymal  gland,  v.  592 

of  larynx.    See  Laryngitis 

of  leptomeninges,  v.  226 

of  lingual  tonsil,  v.  841 

of  mastoid  process.  See  Mas- 
toiditis 

of  mediastinum,  viii.  32 

of  Meibomian  glands,  v.  558 

of  mouth  (and  see  Stomatitis), 
vi.  221 

of  neck,  vi.  339 

of  pancreas  (and  see  Pancrea- 
titis), viii.  162 

of  parotid  gland,  vi.  300,  301 

of  penis,  vi.  669 

of  pharynx.     See  Pharyngitis 

of  prepuce,  vi.  669 

of  prostate.     See  Prostatitis 

of  salivary  glands,  vi.  299,  301, 
302 

of  seminal  vesicles.  See  Vesicu- 
litis 

of  Skene's  glands,  vi.  560 

of  sphenoidal  sinus  (and  see 
Sphenoidal  sinus,  inflamma- 
tion of),  vi.  180,  181 

of  spine,  chronic  ankylosing,  vi. 
456 

of  submental  connective  tissue, 
V.  444 

of  testis.     See  Orchitis 

of  thyroid.  See  Thyroiditis  and 
Strumitis 

of  tongue.     See  Glossitis 

of  tonsils.     See  Amygdalitis 

of  ureter,  viii.  144 

of  urethra.     See  Urethritis 


Inflammation  of   urinary  bladder. 
See  Cystitis 
of  vas  deferens.     See  Vesiculitis 
phlegmonous,  i.  131 
purulent,  i.  121 
sero-purulent,  i.  121 
Infraorbital      nerve,      extracranial 

operations  upon,  v.  386 
Infusion,   intravenous,  of  a  saline 
or  an  adrenalin  solution,  iv.  606 
Ingrowing  toe-nail,  vii.  43 
Inguinal  canal,  vii.  563 
fossae,  vii.  559 
hernia,  vii.  557 
Injection,  hypodermic,  iv.  602 
Injured  person,  duty  of,  to  employ 

surgeon,  viii.  735 
Innominate  artery,  aneurysm  of,  vi. 
.336;  viii.  41 
ligature  of,  i.  42,  43 

surgical     anatomy,      iv. 
476-481 
Insane,   softening  of   bone  in  the, 

hi.  358 
Insect  bites  and  stings,  iii.  3,  4 
Insertions  of  muscles,  exostoses  at, 

iii.  405 
Inspection,     diagnostic     data     ac- 
quired by,  i.  512 
Instruments,  i.  741 

and  suture  material,  their  steri- 
lization and   preparation   for 
use,  iv.  136-138 
used  in  excision  and  resections, 
iv.  369,  370 
Intermaxillary     bone,     displaced, 
operation  upon,  v.  516 
Duplay's  method,  v.  520 
Kronlein's     method,     v. 

520 
Wyeth's  method,  v.  521 
Intersigmoid  hernia,  vii.  611 
Intestinal  epithelium,  regeneration 
of,  i.  258 
exclusion,  vii.  758 
fistula,  vii.  711 
intussusception,  vii.  728,  730 
obstruction,  vii.  727 
obturation,  vii.  732 
stenosis,  chronic,  vii.  732 
strangulation,  vii.  727 
ulceration,  diagnosed  from  acute 

appendicitis,  vii.  661 
ulcers,  vii.  713 
Intestines,  adenoma  of,  vii.  737 
adynamic    paralysis    of,    post- 
operative, iv.  152,  155 
anastomosis  of,  vii.  749 
angioma  of,  vii.  737 
anomalies  of,  congenital,  vii.  700 
carcinoma  of,  vii.  740 
congenital  anomalies  of,  vii.  700 
development  of,  vii.  704 
diverticula,  acquired,  vii.  703 
examination  of,  and  diagnostic 

data  obtainable  from,  i.  524 
fibroma  of,  vii.  737 
foreign  bodies  in,  vii.  705,  708 
injuries  of,  vii.  705 
lipoma  of,  vii.  737 
myoma  of,  vii.  737 
obstruction  of   (and  see  Intes- 
tinal obstruction),  vii.  727 
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Intestines,  operations  on,  vii.  754 
peritoneal  adhesions,  vii.  726 
perforation  of,  typhoid,  vii.  720 
sarcoma  of,  vii.  738 
tumors  of,  vii.  737 
typhoid  perforation  of,  vii.  720 
wounds  of,  i.  275,  276;  vii.. 698 
Intra-articular    ligaments,  iii.   559, 

560 
Intracapsular     and     extracapsular 
fractures  of  the  upper  end  of  the 
femur,  iii.  159 
Intracranial    hemorrhages    in    the 

new  born,  v.  20S 
Intradural  abscess.       See  .\bscess, 
intradural 
hemorrhage,  v.  179 
Intrahepatic  ducts,   gall-stones  in, 
viii.  242 
operations  on,  viii.  275 
Intrana.sal  adenoma,  vi.  195 
angioma,  vi.  195 
carcinoma,  vi.  199,  857 
di.seases,  operations  for,  vi.  873 
exostosis,  vi.  195 
fibroma,- vi.  190 
osteoma,  vi.  195 
papilloma,  vi.  194 
sarcoma,  vi.  198,  857,  858 
tumors,  vi.  855 
Intra -ocular  irrigation  in  cataract 

extractions,  v.  632 
Intraperitoneal     abscess  (and     see 

Subphrenic  abscess),  vii.  494 
Intrathoracic   surgery    (Heart   and 
CE.sophagus  excluded),  viii.  .3-58 
Intravascular     anti.sepsis     in     the 

treatment  of  septicemia,  i.  444 
Intubation  of  larynx,  v.  890 
Intu.'^susception,  intestinal,  vii.  728, 
730 
of  vermiform  appendix,  vii.  024 
Inversion  of  uterus,  viii.  510 
Involucruiii  as  a  periosteal  repro- 
duction, i.  286 
Iodides,  u.se  of,  in  diagnosis  of  cere- 
bral tumors,  V.  317 
Iodine  as  a  sterilizing  agent,  i.  707 
Iodoform  emulsion,  its  use  in  treat- 
ing cold  ab.scesses,  i.  723 
gauze,  its  uses  and  preparation, 

i.  723 
poi.soning,     post-operative,     iv. 

165 
value  of,  as  a  dressing,  i.  723 
lodophilia,  inferences  to  be  drawn 

from,  i.  559 
Iridectomy,  v.  619 
Irideremia,  v.  613 
Irido-cyclitis,  v.  609 
Iridodesis,  v.  621 
Iridodialysis,  v.  612 
Iridodonesis,  v.  612 
Iridunchisis,  v.  621 
Iridotoniy.  v.  622 
Iris,  ah.sence  of,  v.  613 
boiube,  v.  609 

congenital  anomalies  of,  v.  613 
contusion  of,  v.  613 
crater-shaped,  v.  609 
cysticercus  of,  v.  613 
cysts  of,  V.  613 
disea.ses  of,  v.  608 


Iris,  gumma  of,  v.  613 

inflammation  of  (and  see  Iritis), 

V.  608 
injuries  of,  v.  612 
operations  upon,  v.  616 
rupture  of,  v.  613 
sarcoma  of,  v.  613 
tubercle  of,  v.  613 
tumors  of,  v.  613 
vascular  tumors  of,  v.  613 
Iritis,  V.  608 

diabetic,  v.  610 
fibrinous,  v.  611 
gelatinous,  v.  611 
gonorrhoeal.  v.  610 
gouty,  V.  610 
insidious,  v.  611 
purulent,  v.  611 
quiet,  V.  611 
rheumatic,  v.  610 
serous,  v.  611 
spongy, v. 611 
syphilitic,  v.  609 
traumatic,  v.  61 1 
treatment  of,  v.  614 
tuberculous,  v.  610 
Irradiation  theory  of  the  causation 
of  cranial  fractures,  v.  64 
Rawling's   modifications    of, 
V.  64 
Irrespirable  gases,  viii.  976 
Irrigation  of  abdominal  cavity,  vii. 
119 
peritoneal,  in  septic  peritonitis, 

vii.  515 
when  and    how   to    be   used.  i. 
704 
Irritants,  reaction  of  cells  to  them 

in  inflammation,  i.  71 
Ischfemia  defined,  i.  240 

and  auEemia,  distinction  drawn 
between  them,  i.  238 
I.schemic  myositis,  vii.  37 
Ischiatic  hernia,  vii.  605 
Ischio-rectal  abscess,  vii.  811 
Isodiametric  cells,  i.  359 
Lsolation  hospital,  viii.  892,  893 
Israel's  method  of  rhinoplasty,  iv. 
689 
operation     for     restoring     the 
cheek,  iv.  644 
for  saddle-nose,  iv.  708,  713 
Italian  method  of  blepharoplasty, 
iv.  678 
of  plastic  operations,  iv.  613, 

618,  678,  685 
of    restoring   lower    part    of 

no.se,  iv.  701 
of  rhinoplasty,  iv.  685 
Ivory  exostosis  of  frontal  sinus,  iii. 
411,  413 

Jack.son,  Charles  T.,  i.  66 
Jackson,  James,  i.  11 
Jacob's  ulcer  of  face,  v.  489 
Jacobson,  Nathan,  on  Tuberculous 

Peritonitis,  vii.  527-554 
Jaeger  and  Richet's  operation  for 

ectropion,  iv.  669 
Jaesche's  method  in  plastic  surgery, 
iv.  616 
operation     for     restoration     of 
lower  lip,  iv.  654 


Jalaquier-Kammerer    incision,    vii. 

124 
Jameson,  Horatio  Gates,  i.  45 
Janet's   method   of  treating  acute 

urethritis  by  irrigation,  vi.  735 
Jansen's  bayonet-shaped  bone  for- 
ceps, vi.  143 
Japanese  field  sterilizer,  viii.  954 
Jarvis'  adjuster  for  the  reduction  of 
dislocations  of  the  humerus,  iv. 
45 
Jaundice,    li3*mo-liepatogenous,    i. 

206 
Jaw,  lower  (and  see  Jaws,  and  Man- 
dible) 
dislocation  of,  iv.  29 
fractures  of,  iii.  103 
giant-cell  sarcoma  of,  vi.  828 
medullary  tumors  of  body  of, 

vi.  827 
tumors  of,  vi.  816 
upper  (and  see  Jaws) 
fractures  of,  iii.  102 
Kocher's  o.steoplastic  resec- 
tion of  both  halves  of,  vi. 
871 
tumors  of,  vi.  816 
Jaws,  actinomycosis  of,  vi.  883 
adamantine  epithelioma  of,  vi. 
841 
cystic,  vi.  844 
of  the  alveolar  border,  vi. 

843 
solid,  vi.  844 
carcinoma  of,  secondary,  vi.  849 
deformities  of,  vi.  890 
dental-root  cyst  of,  vi.  835 
dentigerous  cyst  of,  vi.  837 
epithelioma  of,  adamantine,  vi. 
841 
cystic,  vi.  844 
of  the  alveolar  border,  vi. 

843 
solid,  vi.  844 
exostosis  of,  vi.  816 
fibroma  of,  iii.  435,  476 
fibromyxo.sarcoma,      periosteal, 

of,  vi.  825 
fibro.sarcoma,  periosteal,  of,  vi. 

825 
hemorrhagic    periostitis   of,    vi. 

876 
infections  of,  through  and  about 

the  teeth,  vi.  877 
inflammation  of,  vi.  874 
ossifying  periostitis  of,  vi.  816 
osteomata  of,  iii.  404 
osteomyelitis  of,  vi.  875,  879 
osteo.sarcoma  of,  vi.  816 

periosteal,  vi.  824 
ostitis  of,  arsenical,  vi.  889 

phosphorous,  vi.  887 
periosteal  fibromyxosarcoma  of, 
vi.  825 
fibrosarcoma  of,  vi.  825 
osteosarcoma  of,  vi.  824 
sarcoma  of,  vi.  823 
spindle-  and  round-cell  sar- 
coma of,  vi.  826 
tumors  of  body  of,  vi.  821 
periostitis  of,  vi.  875,  879 
arsenical,  vi.  889 
mother-of-pearl,  vi.  889 
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Jaws,    periostitis   of,  phosphorous, 
vi.  887 
ossifying,  vi.  816 
syphilitic,  vi.  887 
resection      of,      ante-operative 
appliances,  vi.  44 
immediate,  vi.  42 
Martin's  method,  vi.  .36,  40, 

45 
permanent  appliances,  vi.  44 
post-operative  treatment,  vi. 

44 
prosthesis  after,  vi.  35 
temporary  appliances,  vi.  4.3 
sarcoma  of,  iii.  456 
periosteal,  vi.  823 
spindle-  and  round-cell,  peri- 
osteal, vi.  826 
surgical  diseases  and  wounds  of, 

vi.  813 
syphilis  of,  vi.  886 
toxic     inflammation     witii     ne- 
crosis of,  vi.  887 
tuberculosis  of,  vi.  881 
tumors  of,  vi.  813,  816,  817 
wounds  of,  vi.  813 
Jefferson  Medical  College  of  Phila- 
delphia, when  founded,  i.  26 
Jejunum,  peptic  ulcer  of,  vii.  718 
Joan  Baptiste  dos  .Santos,  vii.  17 
Johnston,  George  Ben,  on  the  Prep- 
aration   for    an    Operation,  the 
operation  itself,  and  the  care  of 
the    patient    during   and    imme- 
diately  after   the   operation,    iv. 
126 
Joints,   atmospheric   pressure  as   a 
factor  in  retaining  their  sur- 
faces in  contact,  iii.  563 
atrophy,  reflex,  iii.  547 
blood- vascular  supply  of,  iii.  562 
bloody   effusions   in,    O'Conor's 
treatment  of,  by  incision  and 
drainage,  iii.  733 
chronic     non-tuberculous     and 
non-traumatic  inflammations 
of.  iii.  487 
disease,    tuberculous:    constitu- 
tional measures  of  treatment, 
iii.  506 
factors  on  which  their  strength 

depends,  iii.  563 
foreign  bodies  in,  iii.  530,  531 
fringes,  iii.  533-535 
gouty  affections  of,  iii.  549 
haemophilia  as  affecting,  iii.  553 
hysterical,  iii.  726 
"mice,"  iii.  419 
nerve  supply  of,  iii.  562 
neuroses,  hysterical  joints,  ii.  509 
pedunculated  tumors  in,  iii.  530 
suppuration  within,  results  of, 

i.  255 
syphilitic  lesions  of,  iii.  536 
the  degree  of  approximation  of 

articular  surfaces  in,  iii.  560 
their  structure  at  different  peri- 
ods of  childhood,  as  differing 
from  that  of  adults,  iii.  560 
tuberculous  disease  of,  iii.  558 
wounds  of,  iii.  725 
Jonas,  August  F.,  on  abscesses,  ii. 
143 


Jones,  John,  i.  8,  34 

twins,  tiie,  vii.  16,  17 
Jones'     (Wharton)    operation     for 

ectropion,  iv.  668 
Jordan's  (Fourneaux)    amputation 

at  hip-joint,  iv.  357 
Joseph's    operation    for    elongated 

nose,  iv.  716 
Judson's  apparatus  for  deformities 
of  foot,  iv.  902 
brace  for  talipes  calcaneus,  iv. 

920 
modification   of   Taylor's   club- 
feet brace,  vi.  910 
Jugular  vein,  internal,  resection  of, 
in  sinus  thrombosis,  v. 
747 
Jury  mast  for  Pott's  disease,  iv.  972 

K.A  m-Merer-Battle      incision,     in 
operation  for  appendicitis,  vii.  680 
Kanavel's    experiments     with    re- 
gard to  the  lymph  spaces  of  the 
hand,  iii.  743 
Kangaroo  tendon  for  buried  sut  ures. 

i.  730 
Karyokinesis,  i.  257 
Kaufmann's   method   of  operating 

for  salivary  fistula,  v.  443 
Kaulyang  splints,  viii.  955 
Keegan's  method  of  rhinoplasty,  iv. 

685 
Keen's  operation  for  torticollis,  iv. 

802 
Kelly,  Howard  A.,  i.  4 
Kelly's  cystoscope,  viii.  331,  332 

method    of   hysterectomv,    viii. 
568 
Keloid,  ii.  368 

idiopathic  or  spontaneous,  i.  365 

of  auricle,  v.  674 

of  chest  wall,  vi.  414 

of  face,  V.  463 

of  tongue,  vi.  257 

secondary,   scar,   cicatricial,   or 
spurious,  i.  305 
Keloidal  acne.  ii.  370 
Keratitis,  bullous,  v.  600 

deep  punctate,  v.  603 

dendritic,  v.  601 

fascicular,  v.  600 

filamentous,  v.  601 

gouty,  treatment  of,  v.  607 

hypopyon,  v.  599 

interstitial,  v.  602 

malarial,  v.  601 

neuroparalytic,  v.  600 

"oyster-shucker's,"  v.  600 

parenchymatous,  v.  602 

phlyctenular,  v.  600 

punctate,  v.  602,  611 

rheumatic,  treatment  of,  v.  607 

ribbon-shaped,  v.  601 

sclerosing,  v.  603 

.scrofulous,  v.  603 

sloughing,  v.  599 

striated,    after   cataract    opera- 
tions, V.  636 

striped,  v.  603 

superficial,  v.  599 

syphilitic,  v.  602 

tuberculous,  v.  603 

vascular,  v.  599 


Keratocele,  v.  600 
Kerato-conus,  v.  604 
Kerato-globus.  v.  604 
Keratomalaeia,  v.  607 
Keratosis  of  pharynx,  v.  821 

.senilis  of  face,  v.  488 
Keratotomy,  Ssemisch,  v.  617 
Keyes,  Edward  L.,  Jr.,  on  Syphilis 
from  a  Surgical  Standpoint,  ii. 
91 

John  M.,on  Ligature  of  Arteries 
and  Veins  in  their  Continuity, 
iv.  468 
Kidney,  and  see  Renal 

abnormalities  of,  viii.  85 

absence  of  one,  viii.  88 

adenoma  of,  viii.  133 

adenosarcoma  of,  viii.  137    \ 

anatomy  of,  viii.  78 

angioma  of,  viii.  133 

atrophy  of  one,  viii.  88 

carcinoma  of,  viii.  134 

cysts  of,  viii.  137 

development  of,  viii.  78 

diseases  of,  viii.  96 

a  source  of  danger  in  admin- 
istration of  aniesthetics,  i. 
785,  787 

drainage  of,  viii.  152 

embryology  of,  viii.  78 

endothelioma  of,  viii.  134 

epithelium  of,  its  limited  power 
of  repair,  i.  258 

examination  of,  as  to  its  mobil- 
ity and  pathological  rela- 
tions, i.  552 

fibro-lipoma  of,  viii.  133,  134 

fibroma  of,  viii.  133 

floating,  viii.  97 

fused,  viii.  85 

histology  of,  viii.  80 

horseshoe,  viii.  86 

injury  to,  without  wound,  viii. 
90 

laceration  of,  viii.  90 

lipoma  of,  viii.  133,  134 

misplaced,  viii.  87 

movable,  viii.  96 

myo-lipoma  of,  viii.  133,  134 

operations  upon,  viii.  146 

papilloma  of,  viii.  133 

perithelioma  of,  viii.  134,  135 

physiology  of,  viii.  81 

rupture  of,  viii.  93 

sarcoma  of,  viii.  134,  136 

separation  of  the  urines  of  the 
two,  viii.  83 

structure  of,  viii.  78 

supernumerary,  viii.  88 

suppurative  inflammations  of, 
viii.  106 

surgical,  viii.  107 

surgical  di.seases  of,  viii.  78 

test  of  the  functional  activity  of, 
viii.  83 

tuberculosis  of,  viii.  121 

tumors  of.  viii.  132 

wounds  of,  viii.  78,  90,  96 
Killian's  bronchoscopy,  v.  908 

operation  for  obliteration  of 
frontal  sinus,  vi.  127 

periosteal  elevator  and  eye-re- 
tractor, vi.  131 
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Killian's   phantom    for    bronchos- 
copy,  V.  912 

tracheoscopy,  v.  907 
King's  College,  New  York,  medical 

department  of,  organized,  i.  8 
Kingsley's  splint,  iii.  105 

velum,  vi.  12 
Kirmisson's    theory    of    congenital 
defects,  iv.  734 
dislocations,  iv.  734 
Kit  for  operations,  portable,  iv.  147 
Knapp's  method  of  blepharoplasty, 
iv.  677;  v.  574 

method  of  iridectomy,  v.  622 

method  of  operation  for  epi- 
canthus,  v.  570 

method  of  operation  for  ptery- 
gium, V.  594 
Knee-.jerk,  or  patellar  reflex,  as  a 
diagnostic  factor,  i.  539 

loss  of,   in  alcoholism,   an   un- 
favorable prognostic   sign,   i. 
797 
Knee-joint,    amputation    at,    sur- 
gical anatomy,  iv.  343 

ankylosis  following  septic  ar- 
thritis, iii.  753 

as  affected  by  hypertrophic  ar- 
thritis, iii.  518 

bursas  about  it,  iii.  688 

contusions  and  sprains  of,  iii. 
746-748 

development  of  epiphyses  about 
it,  as  shown  by  radiographs,  i. 
592 

disarticulation  at,  by  lateral 
flaps  (Stephen  Smith),  iv.  344 

dislocations  of,  iv,  85 

efforts  towards  preventing  re- 
adhesion  of  surfaces  after 
treatment  for  ankylosis,  iii. 
754 

excision  of,  iv.  435-453 

functions  of,  as  conditioned  by 
its  ligaments,  iii.  747,  748 

Gritti's  transcondyloid  ampu- 
tation through,  iv.  346 

hypertrophic  arthritis  of,  iii.  518 

infantile  paralysis  of,  iv.  816 

infected,  objections  to  posterior 
incisions,  iii.  752 

internal  derangement  of,  iv.  89, 
90 

method  of  using  local  anaes- 
thesia in  exploration  of,  iv. 
249 

penetrating  wounds  of,  iii.  749- 
754 

septic  arthritis  and  cellulitis; 
the  question  of  amputation, 
iii.  753 

special  features  of  its  synovial 
cavity,  iii.  688 

Stokes'  supra-condyloid  ampu- 
tation through,  iv.  347 

tuberculous    disease  of.  iii.  684 
Knight,    Charles    H.,    on    Surgical 
Diseases  and  Wounds  of  the 
Pharynx,  v.  810-862 

Jonathan,  i.  22 
Knight's  adenoid  forceps,  v.  832 

bow-legs  brace,  iv.  861 

electric  tonsil  snare,  v.  837 


Kni%-es,  surgical,  i.  743 
Knock-knee    (and    see    Genu    val- 
gum), iv.  863 
etiology,  iv.  864 
in   infantile   paralysis,   iv.   817, 

824 
in  rickets,  iii.  350 
Thomas  brace  for,  iv.  864,  865, 
866 
Knots  used  in  the  ligature  of  ar- 
teries, iv.  473 
Koch  and  Filehne,  researches  of,  on 

cerebral  concussion,  v.  153,  162 
Kocher's  enucleator,  v.  922 

forceps,  for  thyroid  operations, 

vi.  384,  385 
histotribe,  v.  923 
method  of  excision  of  tongue,  vi. 

281 
method  of  ligating  vertebral  ar- 
tery, vi.  337 
method    of    operating    on    the 
mandibular    division    of    the 
trigeminal  nerve,  v.  392 
method  of  reducing  forward  dis- 
locations of  the  humerus,  iv. 
45 
method  of  treatment  of  forward 
(thyroid)   dislocations  of  the 
hip,  iv.  82 
operation    for    arthrectomy    of 

the  elbow  joint,  iii.  611 
operation  for  excision  of  a  tu- 
berculous astragalus,  iii.  719 
operation    for    excision    of    the 
shoulder  joint  by  posterior  in- 
cision, iv.  400 
operation  for  extracranial  divis- 
ion of   the  maxillary    nerve, 
v.  387 
operation     for     torticollis,     iv. 

800,  803 
operation,  intracranial,  upon  the 

trigeminal  nerve,  v.  396 
osteoplastic    resection    of    both 

halves  of  upper  jaw,  vi.  871 
remarks  on  the  surgical  treat- 
ment of  goitre,  vi.  381 
spoon,  vi.  385 
theory     on     pathogenesis      of 

cerebral  concussion,  v.  163 
transduodenal  choledochotomy, 

viii.  273 
views    on    compression   of    the 

brain,  v.  125 
views   on  vascular  pressure    in 
relation  to  thyroidectoms',  iv. 
116 
Koelliker's   chromatophores,  i.  194 
Koenig's  method  of  rhinoplasty,  iv. 
684,  692 
operation  for  hare  lip,  v.  514 
Koerner's  method  of  forming  mea- 

tal  flap,  V.  722 
Kollmann  dilator,  vi.  788 
Kouwer's    method    of   splenopexy, 

viii.  76 
Kramer  and  Horsley's  experiments 

on  cerebral  concussion,  v.  155 
Kraske's  operation  for  restoring  the 
cheek,  iv.  642 
parasacral  method  of  resecting 
rectum,  vii.  913 


Kraurosis  vulvae,  vi.  562 
Kroenlein's  method  of  cranio-cere- 
bral  topography,  v.  362 
method  of  operating  upon  dis- 
placed   intermaxillary    bone, 
V.  520 
operation    for    tumor    of    optic 

nerve,  v.  654 
operation  on  the  mandibular  di- 
vision of  the  trigeminal  nerve, 
V.  391 
Krohne's  regulating  chloroform  in- 
haler, as  modified  from  Junker's, 
iv.  199,  201 
Kryoscopy  of  the  blood  and  of  the 

urine,  i.  560 
Kuemmel's  method  of  gastro-duo- 

denostomy,  vii.  377 
Kuester's  craniotomy  chisel,  v.  357 
method  of  rhinoplasty,  iv.  689 
Kuestner's   operation  for  inverted 

uterus,  viii.  515 
Kussmaul's  air  hunger,  iv.  162 
Kyphosis  (and  see  Pott's  disease), 

iv.  927 
Kyphotic  pelvis,  vii.  3 

Labat's  method  of  rhinoplasty,  iv. 
681,683 
operation  for  repair  of  septum, 
iv.  705 
Laboratories,  pathological,  of  hos- 
pitals, viii.  879 
Labyrinth,   complete  exenteration 
of,  V.  756 
indications  for  entering,  v.  755 
suppurative  disease  of,  v.  731, 
749 
Lacerated  perineum,  operations  for 
repair  of  (and  see  Perineum,  lac- 
erated, operations  for  repair),  vi. 
595 
Laceration  of  kidney,  viii.  90 

of  ligaments  of  the  ankle,  iii.  758 
of  penis,  vi.  664 
Lachrymal   apparatus,   disease    of 
the,  V.  591 
operations  upon  the,  v.  594 
calculi,  v.  592 
duct,  catarrh  of,  v.  591 

stricture    of,    treatment,    v, 
595 
Bowman's    method,     v, 
595 
fistula,  treatment  of,  v.  597 
gland,  abscess  of,  treatment,  v. 
593 
cyst  of,  V.  592 
diseases  of,  v.  592 
fistula  of,  V.  592 
hypertrophy  of,  v.  592 
inflammation  of.  v.  592 
-Mikulicz's  disease,  vi.  303 
sarcoma  of,  v.  593 
tumors  of,  v.  592 
sac,  catarrh  of,  v   591 
Lactation,  prolonged,  effects  of,  i. 

780 
La  Garde,  Major  Louis  A.,  on  Poi- 
soned Wounds   Inflicted  by  the 
Implements  of  Warfare,  iii.  36,  37 
Lagophthalmos,  v.  556 
Lagoria's  sign,  iii.  162 
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Laminectomy,    for   spinal    tumors, 

vi.  498 
Landau's   operation   for   prolapsetl 

uterus,  viii.  506 
Landing  parties,  viii.  1028 
Landolt's      operation      (blepharo- 

plasty),  iv.  674 
Landreau's  method  of  rhinoplasty, 

iv.  681 
Lane's    methods    of   operation    for 
cleft  palate,  v.  534 
first  operation,  v.  535 
modified  operation,  v.  536 
second  operation,  v.  537,  538 
operative  method  in  treatment 

of  simple  fractures,  iii.  91 
rongeur  forceps,  v.  353 
Lange's   method   of  tendon   trans- 
plantation, iv.  836,  841 
Langenbeek's  method  of  restoring 
alfe,  iv.  694 
method  of  rhinoplasty,  iv.  6S3 
operation     for     restoration     of 

lower  lip,  iv.  658,  663 
operations   for  saddle-no.se,    iv. 
714 
Lannelongue's  method  of  operating 

for  cleft  palate,  v.  532 
Laparotomy,  vii.  106 
Larger's  operation  for  restoration  of 

lower  lip.  iv.  662 
Larrey's    operation    for    shoulder- 
joint  amputation,  iv.  306,  307 
Laryngectomy,  v.  914 

partial   (and  see  Hemilaryngec- 

tomy),  V.  926 
total,  V.  918 
Laryngitis,  (wdematous,  v.  870 
phlegmonous,  v.  870 
septic,  V.  870 
Laryngocele,  v.  867 
Laryngo-fissure    (and    see    Thyrot- 

omy),  V.  889 
Laryngo-cesophagectomy,  v.  930 
Laryngotomy,  v.  904 
Larynx,  abscess  of,  v.  870 
adenoma  of,  v.  881 
anipsthesia  of,  v.  896 
angioma  of,  v.  881 
anomalies  of,  v.  863 
artificial,  v.  925:    vi.  31 
benign  growt  hs  of,  v.  880 
burns  of,  v.  866 
carcinoma  of,  v.  885 
cut-throat,  v.  866 
cystoma  of,  V.  881 
deformities  of,  v.  863 
dislocations  of,  v.  864 
ecchondroma  of,  v.  881 
epithelioma  of,  v.  886 
erysipelas  of,  v.  870 
fibroma  of,  v.  880 
foreign  bodies  in,  v.  871 
fractures  of,  iii.  107;  v.  864 
gunshot  wounds  of,  v.  866 
liypenesthesia  of,  v.  S9G 
intlammation  of.    See  Laryngitis 
intubation  of,  v.  890 
lipoma  of,  v.  881 
local  anesthesia  in,  iv.  244 
lupus  of,  V.  879 
malformations  of,  v.  863 
malignant  growths  of,  v.  884 


Larnyx,    membranous    formations 
in,   V.   863 
myxoma  of,  v.  881 
neuralgia  of,  v.  896 
neuroses  of,  v.  896 
papilloma  of,  v.  880 
parjesthesia  of,  v.  896 
paralysis  of,  v.  897 
persistent  thyro-glossal  duct,  v. 

869 
sarcoma  of,  v.  884 
scalds  of,  V.  866 
spasm  of,  V.  896- 
surgical  diseases  of,  v.  863 
syphilis  of,  v.  874 
tuberculosis  of,  v.  875 
wounds  of,  v.  863 
Lasegue's  phenomenon,  vii.  34 
Lateral  sinus,  exploring  of,  v.  807 

lithotomy,  viii.  328 
Laudable  pus,  i.  125 
Law,  the,  and  surgery  (an^  see  Sur- 
gery and  the  law),  viii.  713 
Lead   colic,   diagnosed   from  acute 

appendicitis,  vii.  661 
Le  Conte,  Robert  G.,  and  Stewart, 
Francis   T.,    on   Surgery   of   the 
Pericardium,  Heart,  and  Blood- 
Vessels,  vii.  146-331 
Le  Dentu's  operation  for  habitual 

dislocation  of  the  patella,  iv.  93 
Lee's  amputation  of  the  leg  by  a 

large  posterior  flap,  iv.  341 
Leeches,  employment  of,  iv.  605 
Le  Fort's  method  of  blepharoplasty, 
v.  575 
modification   of   Pirogott's   am- 
putation, iv.  333 
Leg,  amputation  of,  in  lower  third, 
iv.  334 
amputation  of,  in  middle  third, 
by  long  external  flap,  iv.  341 
amputation  in  middle  third  by 
a  large  posterior  flap   (Hey's 
operation),  iv.  339 
amputation  in  upper   third,  by 

a  large  external  flap,  iv.  342 
anterior  curvature  of,  iv.  867 
infantile  paralysis  of,  iv.  815 
pseudarthrosis  in  bones  of,  iii. 

249 
pseudarthrosis     in     bones     of, 
transverse  section  of,  in  the 
middle,  iii.  249 
Leiomyoma  (myoma  Isevicellulare), 
i.  316 
causing  metastases,  1.  319 
Lembert  suture,  vii.  734,  754 
Lens,  and  see  Cataract 
diseases  of,  v.  623 
dislocated,  after  cataract  opera- 
tions, v.  637 
dislocation  of,  v.  626 
extraction  of,  in  its  capsule,  for 

cataract,  v.  631 
injuries  of  the,  v.  623 
Lentigines,  definition  of,  ii.  355 
Leontiasis,  iii.  343,  346 
in  leprosy,  ii.  11 
o.ssea,  iii.  397-401:  v.  26 

an  instance  of  localized  ni- 
trinsic  hypertrophy,  i.  153 
Lepers,  syphilitic,  ii.  13 


Lepidomata  or  "rind"   tumors,   i. 

297 
Lepra  bacillus,  its  diagnostic  dem- 
onstration, ii.  17 
mutilans,  ii.  13 
Leproma,  its  characteristics,  ii.  11 

"globi"  found  in,  ii.  14 
Leprosy,  ii.  3 

anaesthetic  or  trophoneurotic,  ii. 

12 
geographical  distribution,  ii.  4 
inoculability,  ii.  6 
mixed,  ii.  13 
mode  of  invasion,  ii.  10 
nerve  (lepra  nervosa),  ii.  12 
nodular,  ii.  11 
non-hereditary,  ii.  5 
of  tongue,  vi.  243 
I-eprous  infiltration  of  various  or- 
gans, ii.  14 
laryngitis,  ii.  18,  24 
orchitis,  its  diagnosis,  ii.  18 
otitis  media,  ii.  18 
Leptocephalism,  iii.  327 
Leptomeninges,  inflammation  of,  v. 

226 
Leptomeningitis,  diagnosis,  v.   791 
Lermoyez's  method  of  prosthesis,  iv. 

625 
Letenneur's    operation    in    plastic 

surgery,  iv.  616 
Leucocytes,  assemblage  of,  in  vicin- 
ity of  injury,  i.  76 
diagnostic  value  of  differential 

counts  of,  i.  558 
emigration  of,  i.  85 
marginal  disposition  of,   in   in- 
flammation, i.  85 
removal  of,  by  phagocytosis,  i. 
260 
Leucocytosis,  i.  240,  255 

degree  of,  important  in  surgical 

prognosis,  i.  792 
diagnostic  value  of  its  presence 

and  degree,  i.  558 
in  infancy,  i.  246 
inflammatory,  i.  246 
toxic,  i.  246 
Leucokeratosis  (and  see  Leucoma), 

vi.  235 
Leucoma,  v.  605:  vi.  235 
Leucopenia  defined,  i.  240 
Leucoplakia  (and  see  Leucoma),  ii. 

125;  vi.  235 
Leucoplasia    of    the    tongue    ami 

cheeks,  ii.  374 
Leukaemia,  acute  lymphatic,  char- 
acteristic   symptoms    of    tlie 
disease,  i.  242 
acute  lymphatic,  or  acute  lym- 

phocythaemia,  i.  242 
chronic  lymphatic,  characteris- 
tic symptoms  of  the  disease,  i. 
242 
lymphatic,  features  of  the  leu- 
cocytosis in  this  disease,  i.  242 
myelocytic,   course  of  the   dis- 
ease, i.  242 
myelocytic,    diagnostic    impor- 
tance of  the  leucocytes  in,  i. 
243 
myelocytic,     features     of     the 
blood  count  in,  i.  243 
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Leuksemia,    myelocytic,    types     of 
myelocytes     found     in     this 
disease,  i.  243 
myelogenous,  characteristic 

changes  in  bone  marrow   in, 
i.  243 
the  blood  picture  of,  modified  by 
use  of  arseni^,  i.  244 
Levis'  splint,  iii.  148 
Lewis,  George,  i.  58 

Robert,  Jr.,  on  Surgical  Diseases 
and   Wounds  of  the   Ear,   v. 
660-730 
Lexer's  operation  for  repair  of  sep- 
tum of  nose,  iv.  704 
study  of  the  distribution  of  tlie 
arteries  of  the  long  bones  in 
chUdren,  and  its  relation  to 
the    development    of    osteo- 
myelitis, iii.  270-272 
Lexer    and    Cushing's    method    of 
operation,  intracranial,  upon  the 
trigeminal  nerve,  v.  397 
Leyden,  work  of,  on  cerebral  com- 
pression, v.  113 
Leys,  James  Farquharson,  on  I>ep- 
rosy,  Plague,  Glanders,  Anthra.x, 
Actinomycosis,     Rhinopliaryngi- 
tis    mutilans,  and  Scurvy;    with 
special  reference  to  diagnosis  and 
surgical  treatment,  ii.  3 
Libraries,   medical,   in   the    Tnited 

States,  i.  38 
"  Ligamenta    brevia"    and    "liga- 
menta  longa,"  described,  iv.  280 
Ligaments,  lacerated,  iii.  726 
Ligamentum  teres,  function  of,  iii.  j 
627  1 

Ligation,  control  of  hemorrhage  by, 

vii.  244 
Ligature  of  arteries   and   veins   in 
Iheir  continuity,  i\-.  468:   vi.  334; 
vii.  27:    viii.  41,  .544 
Ligatiu-e  operation  for  hemorrhoids, 

vii.  866 
Ligature-carriers,  i.  747 
Ligatures  and  sutures,  materials  em- 
ployed, i.  724 
animal,   suggested   by   Phy- 
sick,  i.  45 
Lightning  stroke,  ii.  589 
Limbs,  artificial,  general  considera- 
tions, iv.  364-366 
Linea  alba,  vii.  110 

.•semilunaris,  vii.  Ill 
Line*  transversse,  vii.  HI 
Linear  extraction  of  cataract,  v.  628 
"  Lingua  plicata  aut  dissecata,"  vii. 

229 
Lingual  artery,  ligature  of,  iv.  487 
dermoids,  vi.  396 
nerve,  surgery  of  the,  v.  391 
tonsil,  V.  841 

abscess  of,  v.  841 
excision  of,  v.  841 
hypertrophy,  v.  841 
inflammation  of,  v.  841 
varix  of,  v.  842 
Linhart's  method  of  rliinoplasty,  iv. 

683 
Lipoma,  i.  189,  307 
myxomatous,  i.  310 
of  abdominal  wall.  vii.  8 


Lipoma  of  bone,  iii.  436-439 
of  breast,  female,  vi.  520,  528 
of  con.junctiva,  v.  584 
of  eyelids,  v.  553 
of  face,  V.  466 
of  gluteal  region,  vii.  31 
of  intestine,  vii.  737 
of  kidney,  viii.   133,  134 
of  larynx,  v.  881 
of  mouth,  vi.  251      . 
of  neck,  vi.  350 
of  parotid  gland,  vi.  307 
of  penis,  vi.  686 
of  pharynx,  v.  854 
of  rectum,  vii.  891 
of  scalp,  V.  15 
of  .scrotum,  vi.  695 
of  tongue,  vi.  251 
of  vulva,  vi.  571 
retroperitoneal,  i.  309 
suhcon.iimctival,  v.  584 
teleangiectatic,  i.  319 
Lipo-myxo-.sarcoma,  i.  344 
Lipo-sarcoma,  i.  333 
Lipping    of    patella    and    articular 
surface  of  femur  in  hypertrophic 
arthritis,  iii.  518 
Lippitudo,  V.  549 
Lips,  artificial,  vi.  26 

cancer  of,   operative  procedure 

for  removal  of,  ii.  562 
double,  V.  477 

eversion  of  red   border,   correc- 
tion of,  iv.  667 
fistula  of,  V.  495 
hare  (and  see  Hare  lip),  v.  500 
hypertrophy  of,  v.  476 
lower,  plastic  surgery  of  tlie,  iv. 
652 
Bey's  operation,  iv.  659 
Blasius'     operation,     iv. 

658 
Buchanan's  operation,  iv. 

657 
Chopart's   operation,    iv. 

660 
Dieffenbach's    operation. 

iv.  654 
Estlander's  operation,  iv. 

663 
Henrtaux's  operation,  iv. 

655 
Jaesche's    operation,    iv. 

654 
Langenbeck's  operations, 

iv.  658.  663 
Larger's    operation,     i\. 

662 
.Malgaigne's  operation.  i\  . 

656 
.Mauclaire's  operation,  i\ . 

664 
Post's  (Alfred  ('.)  opera- 
tion, iv.  664 
Sandelin's  operation,  iv. 

660 
Serre's  operation,  i\-.  654 
Syme's  oi)eration,  iv.  657 
Tr^lat's     operation,      iv. 

658 
von  Bruns'  operation,  iv. 

662 
Watt's  operation,  iv.  664 


Lips,  lupus  of,  v.  453 

lymphatics  of,  v.  421 
"Lips"  and  osteophytes  as  formed 
about  the  acetabulum  in  hyper- 
trophic arthritis,  iii.  521,  522 
Liquor  purls,  i.  252 
Lisfranc's  ligament,  iv.  321 

method  of  rhinoplasty,  iv.  681, 

683 
operation,  instruments  required 
and  the  procedure,  iv.  321-323 
operation,  surgical  anatomy,  iv. 

320 
operation,   the    roiii>  dc   niailre, 
iv.  321,323 
Lister,  Joseph,  i.  691 
Lister's  method  of  preventing  hem- 
orrhage, iv.  267 
modification  of  Garden's  opera- 
tion, iv.  346 
Liston's  long  splint,  iii.  171 

operation  for  excision  of  the  el- 
bow-joint, iv.  414 
Lithiasis  of  conjunctiva,  v.  584 
Litholapaxy,  viii.  329,  335 

combined  with  cystoscopy,  viii 

335 
developed  by  Bigelow,  i.  53 
Lithotomy,  i.  53 
bilateral,  viii.  328 
lateral,  viii.  328 
median,  viii.  325 
suprapubic,  viii.  328 
Lit  hot  rite    and    cystoscope,    com- 
bined, viii.  336 
Litigation  spine,  vi.  423 
Lit  ten's    diaphragmatic    phenome- 
non, vii.  467 
Li\er,  abnormal   relations  of,   and 
their   diagnostic   significance, 
i.  522,  790 
abnormalities  of,  viii.  204 
abscess  of,  viii.  208 
actinomycosis  of,  viii.  225 
adenoma  of,  viii.  219 
anatomy  of.  viii.  193 
angioma  of.  viii.  219 
atrophy,  i.  181 
carcinoma  of,  viii.  220 
cirrhosis  of,  viii.  227 
cysts  of,  viii.  219 
echinococcus  of,  viii.  214 
endothelioma  of,  viii.  219 
epithelium  of,  its  regeneration, 

i.  258 
excretory  ducts  of,  viii.  195 
exposure  of,  viii.  212 
fatty  degeneration  of,  acute,  fol- 
low ing  anesthesia,  iv.  162 
fibroma  of,  viii.  219 
hydatid  cysts  of,  viii.  214 
injuries  of,  viii.  206 
lesions  of,  in  their  relations  to 

surgical  prognosis,  i.  790 
movable,  viii.  229 
multiple  absces.ses  of,  viii.  208 
myoma  of,  viii.  219 
physiology  of,  viii.  203 
rupture  of,  viii.  206 
sarcoma  of,  viii.  223 
suppuration  in,  viii.  208 
surgery  of,  viii.  193!  256 
syphilis  of,  viii    226 


GENERAL   INDEX. 


1121 


Liver,  traumatic  affections  of,  viii. 
206 
tropical  abscess  of,  viii.  209 
tuberculosis  of,  viii.  223 
tumors  of,  viii.  219 
Locality,   sense  of,    in   relation   to 

diagnosis,  i.  537 
Localization,  cerebral,  areas  of,  v. 
267,  270,  271 
-"pinal,  vi.  492 
Lock-jaw  or  trismus,  iii.  24 
Locomotor  ataxia  and  paresis,  their 

syphilitic  relations,  ii.  122 
LonK,  Crawford  W.,  i.  64 
Long  bones,  central  sarcoma  of,  iii. 
446 
of  the  extremities,  tubercu- 
losis of,  iii.  724 
traumatic   exosto.ses   of,    iii. 
404 
Tjoose  cartilage  in  the  knee-joint  a.s 
dLstingui.shed  from  tuberculosis  of 
this  joint,  iii.  699 
Ivorenz's  gypsbette,  for  Pott's  dis- 
ease, iv.  964 
method  of  reducing  talipes,  iv. 

906 
method   of   treating   congenital 
dislocations  of  the  hip,  iv.  757, 
761 
secondary   operation,    for    hare 
lip,  V.  544 
Lorgnette  nose,  iv.  706 
Louisiana,  medical  department   of 

University  of.  organized,  i.  28 
Low-pressure  sterilizers,  i.  716 
Ludwig's  angina,  v.  444;  vi.  341 
Lumbago  and  sciatica  as  symptoms 
of  hypertrophic  arthritis  of  the 
spine,  iii.  524 
Lumbar  hernia,  vii.  607 

puncture,  in  cerebro-spinal  men- 
ingitis, v.  234 
in  diagnosis  of  cerebral  tu- 
mors, v.  318 
in    diagnosis    of    meningeal 

liemorrhage.  v.  199 
in   treatment    of   intradural 
hemorrhage,  v.  205 
Lung,  abscess  of,  viii.  19 
actinomycosis  of,  viii.  25 
atrophy  of,  i.  172 
borders  of,  vii.  148 
carcinoma  of,  viii.  30 
echinococcus  of,  viii.  27 
gangrene  of.  viii.  19 
parasitic  affections  of,    viii.   25 
sarcoma  of,  vih.  30 
sutures  in,  viii.  57 
tuberculosis  of,   surgical   treat- 
ment of,  viii.  28 
tumors  of,  viii.  30 
wound  in,  viii.  57 
Lupus  erythematosus,  ii.  325 
exedens,  v.  455 
of  auricle,  v.  670,  676 
of  cheeks,  v.  454 
of  epiglottis,  V.  879 
of  eyelids,  v.  552 
of  face  (and  see  Tuberculosis), 

V.  452 
of  larynx,  v.  879 
of  lip,  V.  453 
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Lupus  of  nose,  v.  453 
of  penis,  vi.  671 
of  pharynx,  v.  851 
of  scrotum,  vi.  671 
serpiginosus,  ii.  318 
verrucosus,  ii.  318 
vulgaris,  ii.  317 
Lu.schka's  tonsil,  v.  825 
Lutter  forceps,  vii.  424 
Luxatio  obturatoria,  iv.  80 
Luxation  and  subluxation,  the  dis- 
tinction between,  iv.  3 
Luxations.     See  Dislocations 
Luxations,    traumatic,    in   general, 

iv.  9 
Lymph,  plastic  or  coagulable.  dis- 
tinctive character  of,  i.  247 
organization   of,   in   an   incised 

wound,  i.  248 
channels,    diffusion    of    inflam- 
matory products  by,  i.  91 
nodes,     abdominal,     cancerous 
disease  of,  ii.  568 
acute  inflammation  of,  ii.  530 
axillary,  arrangement  of,  vi. 
506 
tuberculous  disease  of,  ii. 
566 
bronchial,  ii.  567 
cervical,    inflammations    of, 

ii.  526,  .533,  .559 
dual  functions  of,  ii.  530 
mesenteric,  ii.  567 
mastoid  group,  v.  419 
of  neck,  v.  417 
parotid  group,  v.  419 
retropharyngeal,       suppura- 
tion of,  ii,  535. 
Ribbert's  views  regarding,  i. 

87 
submaxillary  group,  v.  420 
suboccipital  group,  v.  419 
subparotid  group,  v.  420 
Lymph  -  adenocele,     diagnosis,     ii. 

577 
Lymphadenoma,  iii.  465 
of  orbit,  V.  652 

of  rectum,  vii.  892  I 

Lymphangiectases,     etiology     and  | 
patholog.v,  ii.  574  | 

Lymphangioma  or  angioma  lymi)h-  ' 
aticum,  i.  319,  322 
cavernosum,  i.  323 
c.ystoides,  i.  323 

lymph-varices,        lymphangiec- 
ta.'ies,    and    lymph-adenocele, 
ii.  573 
of  eyelids,  v.  554 
of  face,  V.  475 
of  gluteal  region,  vii.  31 
of  parotid  gland,  vi.  307 
of  tongue,  vi.  244 
Lymphangitis,  i.  422;   ii.  564 

a     frequent     complication     of 

felons,  i.  131 
ascending,  i.  92 

complicating  chancroid,  vi.  705 
infective,  treatment  of,  ii.  155 
Lymphatic  nodes,  atrophy  of,  i.  180 
system,  part  pla.ved  by,  in  in- 
flammation, i.  91 
protective    functions    of,    in 
inflammation,  1.  92 


Lymphatics     and     lymph     nodes, 
Fischer's   classification   of 
diseases  of,  ii.  525 
axillary,  cancerous  disease  of, 

ii.  566 
cervical,    secondary   cancer- 
ous involvement,  ii.  561 
lympho-sarcomata      involv- 
ing, ii.  560 
occlusion  of,   as  caused   b.v 
filaria   sanguinis   hominis, 
ii.  575,  576 
facial,  V.  417,  420 
of  axilla  and  upper  extremity, 

surgical  diseases  of,  ii.  564 
of  brain,  v.  105 
of  groin  and   lower  extremity, 

surgical  disea-ses  of,  ii.  56s 
of  head  and   neck,   anatomical 

arrangement,  ii.  526 
of  lips,  V.  421 
of  nose,  V.  421 
of  thorax  and  abdomen,  surgical 

diseases  of,  ii.  567 
traumatisms  of,  ii.  563 
Lymphatism,  v.  826 
Lymph  gland,  tonsillar,  ii.  52S 
Lymphocytes,      appearance      and 

source  of,  in  inflammation,  i.  87 
I^ymphocytosis,  i.  246 
Lymphogenous    metasta.sis    in    in- 
flammation, i.  96 
Lymphoma  of  conjunctiva,  v.  581 
Lympho-sarcoma,  i.  334 
Lymphosporidiura  tratta",  the  rela- 
tive sizes  of  its  different  forms,  i. 
406 
Lymph-varices,    definition    of    the 

term,  ii.  574 

Lynch,    Frank    W.,    and    Murphy, 

John  B.,  on  Surgery  of  the  I'terus 

and  its  I^igaments,  viii.  444-689 

Lynch,  Major  Charles,  on  Military 

Surgery,  viii.  895-969 
Lysol  as  a  disinfectant,  i.  707 
Lyssa,  explanation  of  the  term,  iii. 

41 
Lyssophobia,  iii.  49 

M.vASL.\ND  and  Saltikoff,  investiga- 
tion of,  on  cerebral  concussion, 
v.  157 

Macewen's  process  of  needling,  viii. 
40 

Jlackeru-odt's  operation  for  car- 
cinoma of  uterus,  viii.  630 

Mackenzie's  toiLsillotome,  v.  839 

Macrocheilia,  i.  323;  v.  477 

Macroglo.ssia,  i.  317,  323 

.Macrostoma,  v.  495 

Madarosis,  v.  550 

Madelung's  deformity  or  luxation, 
iv.  742,  743 

Magnesium  sulphate  as  a  local 
aneesthetic,  iv.  234 

Maisonneuve's    operation    for    ab- 
sence of  nose,  iv.  717 
urethrotome,  vi.  789 

Malar  bone,  osteomyelitis  of  the,  v. 
448 

Malarial  organisms,  their  presence 
as  a  contra-indication  to  operat- 
ing, iv.  124 
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Malformations,  congenital,  of  neck, 
vi.  313 
of  vermiform  appendix,  viii. 
624 
of  anus,  vii.  774 
of  male  genitals,  vi.  637 
of  oesophagus,  vii.  410 
of  penis,  vi.  637 
of  prostate,  viii.  279 
of  rectum,  vii.  774 
of  scrotmn,  vi.  657 
of  spleen,  viii.  61 
of  testes,  vi.  658 
of  urethra,  vi.  646 
of  urinary  bladder,  viii.  279 
of  uterus,  viii.  444,  453 
Malgaigne's  operation  for  restora- 
tion of  lower  lip,  iv.  656 
Malignant  anthrax  oedema,  ii.  51, 
247 
callus-tumors,  iii.  445 
diseases,  heredity  of,  i.  783 
recurring,  under  what  con- 
ditions   a    contra-indica- 
tion  to  operating,  iv.  125 
oedema,  iii.  29 

bacillus  of  (Koch),  i.  421 
bacteriology  of,  ii.  247-249 
differential  diagnosis  of,  es- 
pecially from  infection  due 
to  Bacillus  aerogenes  cap- 
sulatus,  iii.  29 
of  the  eyelids,  v.  554 
pustule,  ii.  335;  iii.  32 
of  eyelids,  v.  550 
of  face,  V.  436 
or  anthrax  carbuncle,  ii.  50 
Malleoderma,  erysipeloid,  ii.  333 
furuncular,  ii.  333 
pustular,  ii.  333 
Malleus,  ii.  332 

fracture  of,  v.  686 
Mai  perforant  du  pied,  ii.  189 
Malpractice,  viii.  756 
action  for,  viii.  765 

extent     of    proof     required 

from  patients,  viii.  765 
procedure  in,  viii.  765 
to  whom  it  accrues,  viii.  769 
when    malpractice    maj'    be 
inferred,  viii.  768 
must  be  proved,  viii.  767 
and  recovery  of  fees,  viii.  814 
and  waiver  of  privilege,  viii.  801 
award  of  damages  in,  viii.  807 
criminal,  what  constitutes,  viii. 

763 
defined,  viii.  756 
degree  and  extent  of  proof  re- 
quired from  patient  in  action 
for,  viii.  765 
from  negligence,  viii.  758 
from    want   of  learning,  or    of 

skill,  viii.  757 
liability  for,  may  be  a  question 

for  jury,  viii.  768 
question  of ,  can  be  litigated  but 

once,  viii.  769 
verification  of  charge  of,  viii.  765 
when  it  may  be  inferred,  viii. 
768 
Malum  perforans,  i.  137 
Mamma.     See  Breast,  female 


Mamma,  atrophy  of,  i.  182 
Mammary   gland.     See  Breast,  fe- 
male 
male,  surgery  of  the,  vi.  420 
secretion,  i.  564 
Mandible,  fractured,  splints  for,  vi. 
4S 
resection  of,  prosthesis  in,  vi.  35, 
44 
Mandibular  division  of  trigeminal 
nerve,  intracranial  operations 
on,  V.  393 
nerve,    extracranial    operations 
upon,  V.  391 
Kocher's    operation,     v. 

392 
Kroenlein's  operation,  v. 
391 
surgery  of  the,  v.  390 

extracranial     operations 

on,  V.  391 
Kocher's  method  of  oper- 
ating on,  V.  392 
Kroenlein's  operation  on, 
V.  391 
Manipulation,  avoidance  of,  a  sur- 
gical principle,  i.  273 
reduction  of  dislocations  of  hip- 
joint  by,  i.  48 
Manometer,  use  of,  in  cerebral  com- 
pression, V.  132 
March,  Alden,  i.  53 
Marie's  disease,  iii.  360 
Marrow  cell  of  Cornil  found  in  blood 

of  myelocytic  leukaemia,  i.  243 
Martin's  artificial  palate,  vi.  19,  20 
artificial  tongue,  vi.  29 
method   of  prosthesis  after  re- 
section of  jaws,  vi.  36,  40,  45 
rubber  bandages,  i.  741;  v.  599 
Marwedel's  method  of  gastrostomy, 

vii.  404 
Marx's    secondary     operation     for 

hare  lip,  v.  544 
Masks    for    chloroform    inhalation. 
Skinner's,  Esmarch's,  Schim- 
melbusch's,  iv.  198-200 
for  operative  work,  i.  721 
Ma.son,    Major    Charles    Field,    on 
Poisoned  Wounds,  including  the 
Bites  and  Stings  of  Animals  and 
Insects,  iii.  3 
Mason's    pin,    in    fractures    of   the 

nasal  bones,  iii.  100 
Massachusetts     General     Hospital 

ether  cone,  iv.  188,  189 
Massage  of  heart,  vii.  173 
Mastin,  William  McDowell,  on  Ab- 
dominal Section,  vii.  105- 
145 
on  ulcers  and  ulceration,  ii. 
164 
Mastitis,  vi.  510 

carcinomatosa,  vi.  539 
cystic,  vi.  514 
interstitial,  vi.  514 
puerperalis,  vi.  511 
traumatica,  vi.  511 
Mastoid  cells,  indications  for  open- 
ing, V.  693 
lymph  nodes,  v.  419 
operation,  in  acute  mastoiditis, 
V.  693 


Mastoid  operation  in  chronic  puru- 
lent mastoiditis,  v.  715 
meato-mastoid  operation,  v. 

725 
radical  operation,  v.  715 
Schwartze-Stacke  operation, 

V.  715 
Stacke  operation,  v.  727 
Mastoidectomy,  v.  803 
Mastoiditis,  acute,  v.  690 

chronic  purulent,  mastoid  oper- 
ations in,  V.  715 
Mastodynia,  vi.  509 
Matas'  operation  for  aneurysm,  vii. 

281 
Mathieu's  snap  guillotine,  v.  882 

tonslllotome,  v.  839 
Mattress  sutures,  vii.  736 
^Maturation,  artificial,  for  cataract, 

V.  632 
Mauclaire's   operation  for  restora- 
tion of  lower  lip,  iv.  664 
Maxilla,   inferior,   fractures  of,   iii. 
103 
resections    of,  prosthesis  in,  vi. 
35 
immediate,  vi.  42 
superior,  excision  of,  iv.  378-389 
fractures  of,  iii.  102 
Maxillary   division     of    trigeminal 
nerve,  extracranial  operations 
upon,  V.  386 
joint,  ankylosis  of,  vi.  889 

arthritis  of,  vi.  889 
nerve,  surgery  of  the,  v.  386 
extracranial  division  of  the, 
V.  387 
Kocher's     operation,    v. 
387 
Maxwell's  method  of  treating  frac- 
tures of  the  neck  of  the  femur, 
iii.  177 
Maydl's  operation  for  ectopia  vesi- 
cae, viii.  285 
Maydl-Reclus  method  of  colostomy, 

vii.  940 
Mayo's  imbrication  method  in  um- 
bilical hernia,  vii.  597 
internal  Alexander's  operation, 
vi.  615 
Maj-o  and   Moynihan's  method   of 

gastro-enterostomy,  vii.  345 
McBurney,  Charles,  i.  59 
McBurney's  hooks,  for  skin  graft- 
ing, iv.  621 
gridiron  incision,  vii.  123,  126 
operation,   in   appendicitis,   vii. 

679 
point,  vii.  650 
McClellan,  George,  i.  26 
McCosh,  Andrew  J.,  on  Inflamma- 
tory  and   Other   Di-seases  of 
the  Vermiform  Appendix,  vii. 
618-697 
on  Surgical  Treatment  of  Gen- 
eral   Septic    Peritonitis,    vii. 
505-526 
McGraw,  Theodore  A.,  i.  370 
McGraw's  method  of  gastro-enter- 
ostomj%  vii.  352 
method  of  gastro-intestinal  and 
entero-intestinal  anastomosis, 
vii.  751 
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McMurtry,    Lewis    S.,    on    Extra- 
uterine Pregnancy,  viii.  690- 
700 
on   The   Csesarean  Section  and 
its  Substitutes,  viii.  701-710 
Measurements    for    operating    dis- 
tances in  the  nose,  vi.  203 
Meato-mastoid  operation,  v.  725 
Meatotomy,  vi.  647 

technique  of,  vi.  775 
Meatus,  of  urethra,  small,  vi.  647 

supernumerary,  vi.  753 
Meckel's  diverticulum,  vii.  701,  708 
Median  lithotomy,  viii.  325 
Mediastinal  abscess,  treatment,  iv. 

981 
Mediastinitis,  viii.  32 
Mediastinum,    anterior,    conditions 
modifying  relations  of,  vii. 
150 
operations  on,  viii.  57 
posterior,  operations  on,  viii.  58 
carcinoma  of,  viii.  34 
emphysema  of,  viii.  31 
endothelioma  of,  viii.  14,  34 
inflammation  of,  viii.  32 
injuries  of,  viii.  31 
sarcoma  of,  viii.  35 
surgical  affections  of,  viii.  31 
tumors  of,  viii.  33 
Medical  Corps  of  U.  S.  Army,  viii. 

900 
Medical    officers,    army,   education 

and  training  of,  viii.  914 
Medical  photography,  viii.  877 
Medical    Reserve     Corps   of   U.    S. 

Army,  viii.  902 
Medicine,  practice  of,  defined,  viii. 

715 
Medico-legal    considerations    bear- 
ing upon  the  question  of  oper- 
ation   (and  see  Surgery  and 
Law),  iv.  112 
questions    in    railroad    surgery, 
vui.  1058 
Medio-tarsal  joint,   motion  at,   iv. 

915 
Medullary  carcinoma  of  breast,  fe- 
male, vi.  535 
spindle-cell   and   giant -cell   sar- 
comata of  the  femur,  iii.  462, 
463 
Meibomian  glands,  adenoma  of,  v. 
559 
calcareous  concretions  of,  v. 

559 
carcinoma  of,  v.  559 
inflammation  of,  v.  558 
sarcoma  of,  v.  559 
Melanin,  characteristics  of,  i.  342 
Melano-carcinoma,  i.  363 
Melanoma,  i.  341 
Melano-sarcoma,  i.  341 
Meloplasty  (and  see  Cheek,  plastic 

surgery  of  the),  iv.  638;  vi.  223 
Membrana  tympani,  rupture  of,  v. 

685 
Meningeal  and  cerebral  syphilis,  v. 
242 
artery,  middle,  extravasation,  v. 
177 
topographical     anatomy, 
of,  V.  178 


Meningeal     infection,     relation    of 
cerebral  abscess  to,  v.  254 
syphilis,  v.  242 
Meninges,  cerebral,  v.  100 

anatomical      considerations, 

V.  173 
injuries  and  diseases  of,   v. 
173 
Meningitis,  amicrobic  (and  see  Men- 
ingitis, serous),  v.  236 
cerebro-spinal,  v.  231 
epidemic,  v.  226 
posterior  basal,  of  infants,  v.  238 
serosa,  v.  236,  237 
serous,  v.  236 
suppurative,  v.  240 
tuberculous,  v.  227 
Meningocele,  v.  213;   vi.  465 
Menisci,     or     interarticular     fibro- 

cartilages,  iii.  560 
Menstruation,    influence   of   opera- 
tions upon,  i.  778 
Mental    disorders,    after    cataract 
operations,  v.  637 
effects   of   operations   upon, 
i.  788 
nerve,  surgery  of  the,  v.  391 
torticollis,  iv.  806 
Mercurial  stomatitis,  vi.  889 
Mesenchymal  tissues,  reproduction 

of,  i.  258 
Mesenteric    vessels,    embolism    of, 
vii.  726 
thrombosis  of,  vii.  726 
Me.sentery,  cysts  of,  vii.  751 
injuries  of,  vii.  750 
surgical  diseases  of,  vii.  698,  750 
tumors  of,  vii.  751 
wounds  of,  vii.  698,  750 
Meso-appendix,  vii.  622 
Mesoblastic  structures,  i.  299 
Mesodermal  cysts,  i.  367 
Messerer  and  von  Wahl's  theory  of 
the  causation  of  cranial  fractures, 
V.  53 
Metacarpal      bones,       amputation 
through,  iv.  286 
chondral  osteoma  of,  iii.  423 
dislocations  of,  iv.  67 
Metacarpals  and  phalanges,  tuber- 
culous disease  of,  iii.  616 
Metastases  of  the  liver  in  pyaemia,  i. 
437 
of  the  lung  in  pyeemia,  i.  437 
of  tumors,  Virchow's  views,   i. 
379 
Metastatic    calcification,     or    lime 
metastasis,  i.  199 
hypernephroma  of  bone,  iii.  481 
Metatarsal  arch,  depression  of,  iv. 
886 
weakness  of,  iv.  886 
Metatarsalgia  anterior,  ii.  508;  iv. 

886 
Metatarsals,  tuberculous  disease  of, 

iii.  723 
Metatarso-phalangeal  joint  of  great 
toe,  disarticulation  of,  by  Fara- 
beuf's  method,  iv.  314 
Metatarsus,  dislocations  of,  iv.  103, 

104 
Methasmoglobinuria,  i.  205 
Metritis  dissecans,  ii.  283 


Miami    Medical    College,    organiza- 
tion of,  i.  23 
Microcephalism,  iii.  327 
Microcornea,  v.  604 
Micrognathy,  vi.  890 
Micromonas  Mesnili,  relations  of,  to 

sheep-pox,  i.  406 
Micro-organisms,    pyogenic,  I.   125 
Microphthalmos,  v.  554 
Microstoma,  v.  495 
Microtia,  v.  661 

Micturition,    difficult,    cau.«;es    and 
relations  of,  i.  548 
painful,  causation  and  diagno.s- 

tic  importance,  i.  549 
urgent,  its  causative  relations,  i. 
247 
Mikulicz  drain,  iv.  537 
Mikulicz's  disease,  vi.  303 

method    of    ligating    vertebral 

artery,  vi.  337 
method    of    treating    intestinal 

carcinoma,  vii.  744 
operation  for  elongated  nose,  iv. 

716 
operation    of    complete    tarsec- 

tomy,  iii.  722 
operation    for    saddle-nose,    iv. 

711 
pad,  how  prepared,  iv.  139 
Mikulicz  and  Heinecke's  method  of 

pyloroplasty,  vii.  370 
Mikulicz-Stoerk  tonsillar  haemostat, 

V.  840 
Military  policy  for  defence  of  the 
United  States,  viii.  898 
surgery  (and  .see  Army),  viii.  895 
Militia,  organized,  viii.  905 
Milium  of  eyelids,  v.  550 
Milliammeter,  i.  616 
Minerva  jacket,  for  Pott's  di.sease, 

iv.  969 
Minor  surgery,  iv.  537 
Mirault's  operation  for  hare  lip,  v. 

511 
Misapplication  of  the  terms  "rheu- 
matism"   and    "rheumatoid    os- 
titis," iii.  339 
Missiles,  in  naval  surgery,  viii.  991 
lodged,  the  removal  of,  ii.  683 
value  of  x-rays  in  locating, 
ii.  682 
primary,  definition  of  the  term, 

h.  642 
.secondary,     definition     of     the 
term,  ii.  642 
Mitchell,  James  F.,  on  the  Produc- 
tion of  local  Anssthesia  for  Sur- 
gical Purpo.ses,  iv.  231 
Mitosis,  i.  257 
Mixed  calculi,  viii.  113 
chancroid,  vi.  703 
infection   in   diseases   of  joints, 
ii.  80 
Mixter's  tube,  vii.  756 
Mixtures  of  chloroform  and  ether 

for  anaesthesia,  iv.  202 
Mole,  of  auricle,  v.  675 
of  face,  hairy,  v.  467 
of  face,  white,  v.  467 
Molecular  death  defined,  ii.  201 
Mollifies  o.ssium  or  halisteresis,   i. 
174 
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Molluscum  contagiosum,  ii.  372 
of  eyelids,  v.  550 
epitheliale  of  eyelids,  v.  550 
flbrosiiin,  i.  305;  ii.  371 
Monks'  operation  (blepharoplasty), 

iv.  674 
Monod's  operation  for  restoring  the 

cheek,  iv.  647 
Monorchidia,  vi.  659 
Monsters,  double,  vii.  16 
^lontgomery.  Douglass  \V.,  on  Sur- 
gery of  the  Diseases  of  the  Skin, 
ii.  303 
Moore,  James  E.,  i.  691 
"Moral-anaesthetist,"  his  functions, 

iv.  238 
Morax's  method  of  blepharoplasty, 

V.  575 
Morbus  coxiE  seniUs,  iii.  520 
Morgan,  John,  i.  7 
Morgue,  the,  viii.  879 
Moria,  in  cerebral  tumors,  v.  319 
Morris'    operation    for    fixation    of 
kidney,  viii.  154 
measurement,  iii.  162 
Mortification,  ii.  201,  202 
Morton,  Thomas  G.,  i.  58 
Morton,  W.  T.  G.,  i.  54 
Morton's     demonstration     of     the 
value   of  ether  as   an   ansps- 
thetic,  iv.  169 
instruments   for   removing   for- 
eign  bodies   by   direct    bron- 
choscopy, v.  909 
toe,  iv.  886 
Jlosher,    Harris    Pej'ton,    on    Sur- 
gical Diseases  and  Wounds  of  the 
Nasal    Cavities    and     .Accessory 
Sinuses,  vi.  52-220 
Mosher's   cheek   and   lip    retractor 
for  exposing  the  canine  fossa, 
vi.  166 
malleable  eye  retractor,  vi.  140 
mask-splint  for  fracture  of  nasal 

bones,  vi.  63 
method  of  operation  for  chronic 
suppuration  of  frontal  sinus, 
vi.  134 
speculum  for  submucous  resec- 
tion of  nasal  septum,  vi.  73 
Mother's  marks,  1.  321;  v.  470 

of  eyelids,  v.  552 
Mother-of-pearl  periostitis  of  jaws, 

vi.  889 
-Mothe's    method    of    reducing   for- 
ward dislocations  of  the  humerus 
by  traction  vertically,  iv.  44 
Motion,    its    significance    in    diag- 
nosis, i.  538 
Motor  area  of  brain,  v.  269 
corte.x  of  brain,  v.  269 
tract,  V.  276 
Mott,  Valentine,  i.  5,  12,  13,  42,  44 
Mouse    tumors,    histological    char- 
acteristics of  those  retro- 
grading, i.  399 
varying    .success    in    trans- 
planting them,  i.  394 
Jlouth  (and  see  Tongue  and  Gums) 
aneurysm  in,  vi.  248 
blood    expelled    from    the,    its 
sources  and  diagnostic  signif- 
icance, i.  521 


Mouth,  carcinoma  of,  with  second- 
ary involvement   of   jaw,   vi. 
846 
cavernous  tumors  of,  vi.  249 
congenital  capillary  n»vi  of,  vi. 

248 
cj"sts  of,  mucous,  vi.  243 
dermoid  cysts  of,  vi.  261 
diseases  of,  surgical,  vi.  221 
cancrum  oris,  vi.  222 
stomatitis,  vi.  221 
endothelioma  of,  vi.  253 
hemangioma  of,  vi.  248 
inflammation  of  (and    see   Sto- 
matitis), vi.  221 
lingual  dermoids,  vi.  396 
lipoma  of,  vi.  251 
mucous  cysts  of,  vi.  243 
non-parasitic  cysts  of,  vi.  243 
plastic   surgery    of   the,  iv.  665 

Serre's  operation,  iv.  667 
restoration  of  the,  iv.  665 
telangiectasis  of,  vi.  248 
teratoid  tumors  of,  vi.  262 
vascular  tumors  of,  vi.  248 
wounds  of,  vi.  221 
Movable  kidney,  viii.  96 
liver,  viii.  229 
pancreas,  viii.  190 
Moynihan-Mayo's  method  of    gas- 

tro-enterostomy,  vii.  345 
Mucocele  of  antrum,  vi.  159 
of  ethmoidal  cells,  vi.  98 
of  sphenoidal  sinus,  vi.  181 
Mucoid  tissue,  its  character  and  re- 
lations, i.  306 
Muco-pus,  defined,  i.  253 
Mucous  membranes,  disinfection  of, 
i.  708 
fibrinous  exudate  on,  i.  118 
superficial  exudative  inflam- 
mation of,  i.  2.50 
patch,  ii.  Ill 

of  pharynx,  v.  844 
Mucus  in  the  stools,  its  significance, 

i.  573 
Mudd,  Harvey  G.,  on  Surgical  Dis- 
eases and  Wounds  of  the  Female 
Breast,  vi.  502-558 
Midberry  calculus,  viii.  113 
Mules'  operation  for  evisceration  of 

eyeball,  v.  646 
Multilocular   dentigerous    cyst,    iii. 

474 
Multiple  abscesses  of  liver,  viii.  208 
benign  cystic  epithelioma,  ii.  349 
cartilaginous  exostoses,  iii.  415, 

417 
myeloma,  iii.  454 
neuritis,  diagnosed  from  infan- 
tile paralysis,  iv.  825 
Mummification,  ii.  202,  204 
-Mumps,  vi.  300 

Murphy,  John  B.,and  Lynch, Frank 
W.,    on    Surgery    of   the  Uterus 
and  its  Ligaments,   viii.  444-689 
Murphy     button,      gastro-enteros- 
tomy  with,  vii.  359 
method    of     securing     mobility 
after  old  dislocation  of  elbow, 
iv.  63 
method  of  supravaginal  hyster- 
ectomy, viii.  560 


Murphy   method  of  suturing  arter- 
ies, vii.  250,  251 
method  of  treating  fractures  of 
the  olecranon  process,  iii.  140 
operation  for  prolapsed  uterus, 
viii.  500 
Muscle,  absence  of  regeneration  in, 
i.  259 
animal  parasites  of,  ii.  407 
as  affected  by  atrophy,  i.   170, 

171 
contusions,  sprains,  and  strains 

of,  ii.   400 
cysticercus  cellulosse  in,  ii.  407 
echinococcus  in,  ii.  407-409 
hernia,  ii.  402 

incised  wounds  of.  their  treat- 
ment, ii.  400 
inflammations,       tumors,      and 

parasites,  ii.  403 
non-septic  lacerated  wounds  of, 

their  healing,  ii.  400 
of  head  and  neck,  action  of,  iv. 

788 
of  neck,  injuries  to,  vi.  331 
repair  of,  i.  287 
results  of  healing  after  complete 

transverse  division,  ii.  399 
r\ipture  of,  ii.  401 
spastic    contraction    of,    as    a 
cause    of    pathological    dislo- 
cation, iv.  7 
teratomata  of,  ii.  406 
trichina  spiralis  in,  ii.  407 
tuberculous    infiltration    of,    ii. 

405 
tumors  of,  ii.  406 
wounds  and  surgical  di.sea.ses,  ii. 
399 
Museums,  pathological,  value  of,  i. 

33 
Mussey,  Reuben  D.,  i.  23 
Mutter's   method   of  restoring  the 

alfe  nasi,  iv.  697 
Mycetoma,  ii.  60,  329 
Mycosis  intestinalis,  iii.  32 
-Mydriasis,  v.  612 
Myelocele,  vi.  463 
.Myelogenous  giant-cell  sarcoma,  iii 
445 
pseudo-leukaemia,  iii.  465 
Myeloma,  multiple,  iii.  465—469 

of  skull,  V.  34 
Myelomeningocele,  vi.  464 
-Myles'  lingual  tonsillotome,  v.  842 
-Myo-fibroma,  i.  318 

telangiectatic  and  cavernous,  i. 
303 
Myo-lipoma  of  kidney,  viii.  133,  134 
Myoma,  i.  316 

of  intestine,  vii.  737 
of  liver,  viii.  219 
of  oesophagus,  vii.  420 
of  rectum,  vii.  892 
of  testis,  vi.  697 
-Myomectomy,  viii.  548 
abdominal,  viii.  548 
vaginal,  viii.  550 
Myopathy,  primary,  or  progressive 

muscular  dystrophy,  i.  171 
-Myo-sarcoma  or  myoma  sarcoma- 
todes, i.  344 
-Myosis,  v.  612 
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Myositis,  acute  suppurative,  ii.  404 

chronic,  ii.  405 

fibrosa,  ii.  403 

ischiemic,  vii.  37 

multiple    purulent,     associated 
with  glanders,  ii.  404 

ossifying,  i.  315;    vii.  38 

parasitic,  ii.  405 

rheumatic,  ii.  404 

simple  acute  traumatic,  ii.  403 

syphilitic,  ii.  405 
Myringotomy,  v.  688 
Myxo-chondroma,  i.  311 
Myxedema,  acute,  vi.  391 

influence    of,    in    surgical    con- 
ditions, i.  791 

post-operative,  vi.  389 
Myxo-lipoma,  i.  307 
-My.xoma,  i.  306 

intracanalicular,   of   breast,   fe- 
male, vi.  523 

lipomatodes,     lipo-inyxoma,     i. 
306 

of  larynx,  v.  881 

of  mucous  membranes,  i.  307 

of  rectum,  vii.  892 

of  testis,  vi.  697 

teleangiectatic,  i.  319 
Myxo-sarcoma,  i.  307,  333,  344 

N.BVUS,  ii.  354 

araneus,  of  face,  v.  470 
capillary,  of  tongue,  vi.  249 
flammeus,  i.  320 
of  face,  V.  470 
lymphaticus,  i.  323 
maternus,  of  eyelids,  v.  552 
moUusciformis,  ii.  355;    v.  467 
of  auricle,  v.  675 
of  breast,  female,  vi.  528 
of  face,  V.  467,  470 
pigmented,  ii.  354 
pilosus,  ii.  355 
prominens,  i.  321 
Roentgen  ray  in  the  treatment 

of,  ii.  357 
sanguineus,  of  face,  v.  470 
trigeminal,  v.  18 
Nails  in  feet,  vii.  42 
in  hands,  vii.  42 
Napier's  bow-legs  brace,  iv.  861 
Narcosis,  interrupted,  as  related  to 

the  production  of  shock,  i.  475 
Nasal  adhesions,  vi.  81 

bones,  lateral  deviation  of,    vi. 
64 
fracture  of,  iii.  99;   vi.  59 
branch  of  trigeminal  nerve,  ex- 
tracranial operations  upon,  v 
386 
cavities,  diseases  of  the,  vi.  .52 
deformities,  rare,  v.  496 
discharge,  one-sided,  vi.  85 
operations,  adhesions  after,  vi. 

81 
polypi,  vi.  186 
pyorrhcea,  vi.  85 
secretion,  diagnostic  data  from 
cerebro-spinal   fluid    found  in 
it,  i.  563 
septum,  abscess  of,  vi.  57 
blood  supply  of.  vi  52 
deviations  of,  vi.  70 


Nasal  septum,   perforations  of,  vi. 
79 
submucous  resection  of,  vi. 
70 
Naso-frontal  duct,  anatomy  of,  vi. 
112 
opening  of  the.^vi.  93 
Naso-pharyngeal  fibroma,  iii.  435 

tumors,  vi.  859,  861 
Nasopharynx,  adenoids  of,  vi.  860 
benign  tumors  of,  vi.  861 
carcinoma  of,  vi.  860  • 
cysts  of,  vi.  860 
ecchymosis  in,  in  fracture  of  the 

slcuU,  V.  72 
fibroids  of,  vi.  860 
Payn's  position  for  operations 

on,  vi.  871 
sarcoma  of,  vi.  860 
teratoma  of,  vi.  861 
tumors    of   (and   see  Nasopha- 
ryngeal), vi.  859,  861 
National    Volunteer    .\id    Associa- 
tions, viii.  905 
Naval  Medical  corps,  duties  of,  viii. 
970 
surgery,  viii.  970 
Neck,  abscess  of,  vi.  340 

Hilton's  method  of  opening, 
vi.  341 
actinomycosis  of,  vi.  346 
aneurysms  of.  arterial,  vi.  331 
angioma  of,  vi.  349 
as  a  field  for  the  use  of  local 

anaesthesia,  iv.  243 
blood  cysts  of,  vi.  347 
boils  of,  vi.  339 
bursal  cy.sts  of,  vi.  348 
carbuncles  of,  vi.  339,  340 
carcinoma  of,  vi.  351 
celhilitis  of,  V.  444;   vi.  344 
congenital  fistuls  of,  vi.  313 
congenital  malformations  of,  vi. 

313 
cystic  tumors  of,  vi.  347 
Derbyshire  (and  see  Goitre),  vi. 

358 
dermoid  cysts  of,  vi.  315 
diseases  of  blood-vessels  of,  vi. 

.331 
echinococcus  cysts  of,  vi.  348 
erysipelas  of,  vi.  340 
fibroma  of,  vi.  349 
fistula-  of,  vi.  394 
hydrocele  of,  vi.  315 
infection  of,  from  alveolar  peri- 
ostitis, vi   880 
inflammations  of,  vi.  339 
injuries  of,  vi.  323 

cut-throat,  vi.  326 
inspection  of,  in  diagnosis,  i.  514 
lipoma  of,  vi.  350 
lymph  nodes  of,  v.  417 
nerves  of,  injuries  to,  vi.  330 
neuroma  of,  vi.  350 
plastic  surgery  of,  iv. 
.sanguineous  cysts  of, 
•sarcoma  of,  vi.  351 
sebaceous  cysts  of,  v 
sinuses  in,  from  alveolar  peri- 
ostitis, vi.  880 
solid  tumors  ol,  vi.  349 
suppuration  of,  vi.  340 


,'i.  338 
used   by 


208 


-203; 


627 
vi.  395 


348 


Neck,   surgical  diseases  and  wounds 
of,  vi.  313 
syphilitic    inflammations    of,  vi. 

345 
triangles  of,  iv.  790 
tuberculous    inflammations     of, 

vi.  345 
tumors  of,  vi.  347 
venous  aneurysms  in, 
Necnemia,     the   term   a 

Paget,  ii.  203 
Necrobiosis  and  necrosis, 
Necrogenic,  wart ,  ii.  637 
Necrosial  fever,  iii.  268 
Necrosis,    i.    213;    ii.    201- 
315 
total,    in    osteomyelitis    of    the 

femur,  iii.  302 
toxic  agencies,  causation  of,  i. 

212 
traumatic  insults  causing,  i.  210 
j-rays  as  a  cause  of,  i.  211 
Necrotic  areas,  healing  of,  i.  105 
Needle.  Emmet's,  for  cervix  uteri, 

vi.  587 
Needle-holder,  Burrage,  vi.  588 

requirements  of,  i.  745 
Needling,    Macewen's    process    of, 

viii.  40 
.Vegri's  bodies  in  rabies,  iii.  44.  58 
-Negro,  immunity  of,  in  respect  of 

certain  diseases,  i.  784 
Nelaton's  line,  as  a  basis  of  meas- 
urement in  hip-joint  disease, 
iii.  643,  647 
method  of  forming  a  new  lobule 

of  ear,  v.  678 
method  of  rhinoplastj%  \v.  684 
operation  for  hare  lip,  v.  511 
operation  for  webbed  fingers,  iv. 
635 
N61aton's  (A.)  operation  for  resto- 
ration of  alse  nasi,  iv.  694 
Nelaton's  (Ch.)  operation  for  repair 
of  septum,  iv.  705 
operation    for     restoration    of 
lower  part  of  nose,  iv.  702 
Nelaton  and  Ombredanne's  method 
of  restoring  the  alse  nasi,  iv. 
'      698 
operation  for  saddle-nose,  iv.  709 
Neoplasms.     .See  Tumors 

effect  of  the  climacteric  upon,  i. 
7S0 
Nephrectomy,  viii.  146 
Nepliritis,  suppurative,  viii.   106 
.Nephrolithiasis,  viii.  110,  111 
Nephrolithotomy,  viii.  Il9,  152 
-Nephropexy,  viii.  99,  154 
Nephrorrhaphy,  viii.  99,  154 
Nephrotomy,  viii.  151 
Nephrotriesis,  viii.  152 
Nerve  and  nerves 

anastomosis,  ii.  473 

aiUerior  crural,   injuries   of,   ii. 

481 
anterior  tibial,  surgical  anatomy 

of,  ii.  482 
blocking  as  a  mode  of  aniestlie- 

sia,  iv.  236 
brachial  plexus  of,  injuries  of,  ii. 

476 
circumflex,  injuries  of,  ii.  478 
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Nerve,  cranial,  lesions  of,  in  frac- 
tures of  the  skull,  V.  76 
surgery  of  the,  v.  379 
degeneration,  i.  179;  ii.  465 
dislocation,  ii.  49S 
external  cutaneous,  injuries  of, 

ii.  481 
genito-crural,  injuries  of,  ii.  481 
ilio-hypogastric,  injuries  of,   ii. 

481 
ilio-inguinal,  injuries  of,  ii.  481 
implantation,  ii.  473 
injuries,  joint  conditions  follow- 
ing, ii.  466 
in  fractures,  iii.  81 
internal  saphenous,  its  anatom- 
ical relations,  ii.  482  | 
median,  its  injuries  and  surgical  | 

anatomy,  ii.  479 
musculo-cutaneous,  injuries  of, 
ii.  478 
of  leg,  its  surgical  anatomy, 
ii.  483 
musculo-spiral,  anatomical  de- 
tails bearing  upon  treat- 
ment of,  ii.  478,  479 
injuries  of,  ii.  478 
of  neck,  injuries  to,  vi.  330 
optic,  tumors  of,  v.  652 
peripheral,    degeneration    asso- 
ciated with  atrophy  of,  i. 
178 
injuries  of,  i.  289 
peroneal,  injuries  of,  ii.  482 
phrenic,  injuries  of,  ii.  474 
pneumogastric,    injuries    of,    ii. 

474 
posterior  tibial,  injuries  and  sur- 
gical anatomy  of.  ii.  483 
rate  of  regeneration  of,  i.  290 
recurrent  laryngeal,  injuries  of, 

ii.  474 
regeneration,  ii.  465 
sciatic,    its    injuries    and    their 

treatment,  ii.  482 
stretching  in  anaesthetic  leprosy, 

ii.  25 
supply  of  face  and  scalp  from 
the   cervical  plexus  and   tri- 
geminal nerve,  iv.  242 
surgical  diseases  and  wounds  of, 

ii.  463 
suturing,  technique  of,  ii.  472 
sympathetic,     injuries     of,     ii. 

475 
transplantation,     for     infant  ilj 

paralysis,  iv.  845 
trunks  of  the  upper  extremity, 
points   of   injecting   for   local 
anaesthesia,  iv.  245-247 
ulnar,  its  injuries  and  their  treat- 
ment, ii.  480 
vasomotor,  in  brain,  v.  121 
wounds  of,  consideration  of  in- 
dividual nerves,  ii.  474 
Nervous   diseases,   effect    of.    upon 
surgical  prognosis,  i.  788 
sy.stem,    as    furnishing    indica- 
tions for  or  against  operating, 
iv.  119 
Neumann  and  Szymanowski's  oper- 
ation for  saddle-nose,  iv.  713 
Neuralgia,  ii.  503 


Neuralgia,  avulsion  and  excision  of 

ganglia  in  treatment  of,  ii.  506 

cataphoresis  in  treatment  of,  ii. 

506 
obturator,  vii.  36 
of  female  breast,  vi.  509 
of  gluteal  region,  vii.  31 
of  internal  pudic  nerve,  vii.  36 
of  larynx,  v.  896 
of  pelvic  region,  vii.  31 
of  scalp,  V.  23 

of  sciatic  nerve.     See  Sciatica 
of  symphysis  pubis,  vii.  36 
trigeminal,  v.  381 
unusual  forms  of,  ii.  508 
Neurasthenia,  effect  of,  upon  sur- 
gical conditions,  i.  789 
Neurexeresis,  v.  384 
Neuritis,  ii.  498 
Neuro-epitheliomata,  i.  326 
Neuro-fibroma,  i.  305 
Neuroglia,  Weigert's  views  of  the 

cells  of,  i.  325 
Neuroglioma  ganglionare,  of  brain, 

v.  301 
Neurolysis,  definition  of  the  term, 

ii.  472 
Neuroma,  i.  328 

cirsoid,  of  face,  v.  469 

ganglionic,  i.  329 

multiple  cutaneous,  i.  329 

of  breast,  female,  vi.  529 

of  central  nervous  system,  i.  329 

of  eyelids,  v.  553 

of  neck,  vi.  350 

plexiform,  i.  329 

plexiform,  of  face,  v.  469 

of  scalp,  V.  16 
plexiform,  reports  of  two  cases, 
ii.  .523,  524 
Neuropathic  atrophies.  mu.scles  in- 
volved in,  i.  171 
conditions  in  locomotor  ataxia 
and  syringomyelia,  ii.  514 
Neuroplastic  operations,  essentials 

of,  ii.  473 
Neuroses  of  female  breast ,  vi.  509 
of  larynx,  v.  896 
traumatic,  ii.  516,  517 
Neurotic  spine,  vi.  461 

diagnosed   from    Pott's   dis- 
ease, iv.  956 
Neurotization  of  scar,  i.  290 
Neutrophilic     marrow-cells     (Ehr- 
lich's  Markzelle)  found  in  blood 
of  myelocytic  leukemia,  i.  243 
New-born,       intracranial      hemor- 
rhages in,  V.  208 
Newcomb,  James   E.,   on   Surgical 
Diseases    and    Wounds    of    the 
Larynx  and  Trachea,  v.  863-913 
New-growths.     See  Tumors 
NichoUs,  .A-lbert  G.,  i.  146,  291 
Nichols,  Edward  H.,  i.  2.56 
Nicoladoni's  operation  for  replacing 

a  lost  thumb,  iv.  633 
Nicolaier,  bacillus  of,  iii.  22 
NicoH's  method  of  amputation  of 

penis,  vi.  691 
Night  cries  as  a  symptom  of  tuber- 
culous disease  of  the   hip-joint, 
iii.  663 
Nigrities  linguie,  vi.  239 


Nipple,  affections  of,  vi.  507 
Nitrous  oxide,  accidents  which  may 
occur    from     inhalation    of,    iv. 
182 
Nitrous-oxide-ether-chloroforra    se- 
quence for  anaesthesia,  iv.  211 
Nocardia,  v.  459 
Noma,  i.  137,  220;    ii.  301 

of  auricle,  v.  671 
Nose.     See  Nasal,  Intranasal 
absence  of,  iv.  717 
artificial,  iv.  717;   vi.  20 
deformities  of,  vi.  67 
elongated,  iv.  716 
fibroma  papillare  of,  vi.  194 
furunculosis  of  vestibule  of,  vi. 

80 
hammer-,  v.  478 
hooked,  vi.  67 
increased  size  of,  iv.  716 
lorgnette,  iv.  706 
loss  of,  iv.  679 
lupus  of,  V.  453 
lymphatics  of,  v.  421 
measurements  for  operating  dis- 
tances in  the,  vi.  203 
middle  meatus  of,  anatomy  of, 

vi.  92 
plastic  surgery  (and  see  Rhino- 
plasty), iv.  679 
plugging   the,    in   frontal   sinus 

operations,  vi.  120 
polypi  in  middle  meatus  of,  vi. 

86 
prosthesis,  iv.  717 
pus  in  middle  meatus  of,  vi.  85 
repair  of  lower  part  of  septum 

of,  iv.  703 
replacement  of,  iv.  691 
restoration  of  alae  of,  iv.  693 
restoration  of  lower  part  of,  iv. 

700 
saddle-,  iv.  625,  706;  v.  458 
saddle-back,  vi.  68 
tumors  of  (and  see  Nasal  cavi- 
ties), vi.  186 
with  drooping  tip,  vi.  69 
Nose-bleed  (and  see  Epistaxis),  vi. 
52 
in  fracture  of  the  skull,  v.  72 
Nurse  corps,   of  U.  S.   Army,  viii. 

904 
Nurses,  training  school  for,  inaugu- 
rated in  Bellevue  Hospital,  i.  32 
Nursing  department  of  hospital,  viii. 

889 
Nutrition,  disturbances  of,  in  con- 
nection with  surgical  diseases  and 
conditions,  i.  146 

Oakum  as  a  dressing,  iv.  537 
Obesity,  as  influencing  the  choice  of 

anaesthetics,  iv.  224 
Obligation,    civil,    of   surgeon   and 

patient,   viii.   713,  723 
Obliquus    capitis    inferior    muscle, 
anatomy  of,  iv.  788 
superior  muscle,  anatomy  of. 
iv.  788 
Obstetrical     paralysis,      diagnosed 

from  infantile  paralysis,  iv.  824 
Obstipation  in  its  relation  to  sur- 
gical prognosis,  i.  790 
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Obstruction,   intestinal,   diagnosed 
from  acute  appendicitis,  vii. 
660 
pyloric  (and  see  Pyloric  steno- 
sis), vii.  335 
Obturation,  intestinal,  vii.  732 
Obturator,  for  cleft  palate,  vi.  11 
artery,  injury  of,  vii.  28 
ligation  of,  iv.  509,  510 
traumatic  aneurysm  of,  vii. 
28 
hernia,  vii.  603 
neuralgia,  vii.  36 
Obturators     and    vela,    for     cleft 
palate,  relative  advantages  of,  vi. 
18 
Occipital  lobe  of  brain,  diagnosis  of 
tumors  in,  v.  322 
lesions  of,  symptoms,  v.  278 
Occipital  support,  for  Pott's  disease, 

iv.  973 
Occupation  as  related  to  diagnosis, 
i.  508 
palsies,  prognosis  and  treatment 

of,  ii  511 
torticollis,  iv.  783 
Ochronosis,  i.  194 

Ochsner,  Albert  J.,  on  Surgical  Dis- 
eases   and    Wounds    of    the 
Stomach  and  (Esophagus,  vii. 
332-149 
method  of  treating  septic  peri- 
tonitis, vii.  522 
method  of  treating  stricture  of 
cesophagus,  vii.  431 
Ocular  torticollis,  iv.  806 
Oculomotor  nerve,  surgery  of  the, 

V.  380 
Odontoma,  i.  314;    iii.  471-478 
O'Dwyer's  intubation  tubes,  v.  891 
CEdema  or  dropsy,  i.  236 
acute  purulent,  i.  420 
factors  determining   the  occur- 
rence of,  i.  236 
inflammatory,  i.  116,  236,  237 
local,  from  passive  congestion, 

i.  237 
lymphatic,  i.  236 
of  conjunctiva,  v.  584 
of  eyelids,  v.  547 
of  lungs,  iv.  160 
of  penis,  vi.  680 
of  scrotum,  vi.  680 
CEdematous    tissues,    microscopical 

features  of,  i.  238 
CEdcme  charbonneux,  of  face,  v.  425 
CEsophageal  forceps,  vii.  425 
(Esophagitis,  vii.  411 
CEsophago-jejuno-gastrostomie,  vii. 

438 
(Esophagoscopy,  vii.  410 
CEsophagostomy,  vii.  419 
CEsophagotomy,  vii.  426 
(Esophagus,  anatomy  of,  vii.  408 
carcinoma  of,  vii.  413 
cysts  of,  vii.  420 
deformities  of,  vii.  410 
dilatation  of,  for  carcinoma,  vii. 
416 
for  strictures,  vii.  430 
diseases  of,  vii.  410 
diverticula  of,  vii.  439 
examination  of,  i.  518;   vii.  409 


(Esophagus,  foreign   bodies  in,  vii. 
422 
idiopathic  dUatation  of,  vii.  444 
injuries  of,  vii.  410,  421 
involvement    of,    in    laryngec- 
tomy, v.  930 
malformations  of,  vii.  410 
myoma  of,  vii.  420 
papi'loma  of,  vii.  420 
phlegmon  of,  vii.  412 
plastic  operations  on,  after  lar- 
yngo-ffisophagectomy,  v.  931 
polypi  of,  vii.  420 
resection  of,  vii.  417 
sarcoma  of,  vii.  420 
stricture  of,  vii.  428 
surgery  of,  vii.  408 
surgical  diseases  of,  vii.  332 
thrush  of,  vii.  411 
tumors  of,  vii.  413 
ulcer  of,  vii.  413 
wounds  of,  vii.  332  /     ♦ 

Old  people,  operations  upon,  i.  776 
Olecranon  process,  fractures  of,  iii. 

139 
Olfactory  cortex,  v.  273 

nerve,  surgery  of  the,  v.  379 
Oligjemia  defined,  i.  240 
Oliver,  John  Chadwick,  on  Wounds 

of  Joints,  iii.  725 
OUier's  bayonet-shaped  incision  for 
excision  of  the  elbow-joint,  iv. 
415 
method  of  rhinoplasty,  iv.  692 
operation,    pericardotomy,    vii. 
157 
Ombredanne's    method    of    rhino- 
plasty, iv.  684 
Omental  grafting,  vii.  757 
Omentum,  accessory,  vii.  748 
anatomy  of,  vii.  745 
surgical  diseases  of,  vii.  698,  745 
wounds  of,  vii.  698 
Onyx,  V.  599 
Oophorectomy,  viii.  439 

for  cancer  of  breast,  vi.  555 
performance    of,    during    preg- 
nancy, i.  779 
results  of,  viii.  443 
Oophoro-cystectomy,  viii.  439 
Oospora  bovis,  ii.  56 
Operating  gowns,  i.  721 
Operating-room,    its    requirements 

and  preparation,  iv.  143-147 
Operations,  contra-indications    to, 
iv.  108-125 
details  of  local  preparation  of 

patient  for,  iv.  132 
diseases  which  enhance  the  dan- 
gers of,  i.  786 
effect  of,  upon  neurasthenia,  i. 

789 
for  diseased  lymph  nodes  in  the 
neck,  choice  of  aneesthetic  for, 
iv.  219 
for    establishment    of    a    joint 
anterior  to  cicatricial   bands 
fixing  the  lower  jaw,  iv.  390 
influence  of  age  upon,  i.  772 
of  menstruation  upon,  i.  778 
upon  pregnancy,  i.  778 
rendered    more    dangerous    by 
various  diseases,  i.  786 


Operative  facility,  its  dangers,  i.  693 

procedures  in  aid  of  diagnosis,  i. 
553 
Ophidia,    or   snakes,    divided    into 

two  sub-orders,  iii.  7 
Ophthalmia,  gonorrhoeal,  v.   579 

neonatorum,  v.  579 

nodosa,  v.  582 

phlyctenular,  v.  579 

scrofulous,  V.  579 

strumous,  v.  579 

sympathetic,  v.  611 
Opisthotonus  in  tetanus,  i.  457 
Opsonins    and    their     relation    to 

phagocytosis,  iii.  593 
Optic    disc,    in    middle    meningeal 
hemorrhage,  v.  187 

nerve,  surgery  of  the,  v.  379 
tumors  of,  v.  652 

neuritis,  in  cerebral  tumors,  v. 
313 

tract,  lesions  of,  symptoms,  v. 
278 
Orbicularis  palpebrarum,  paralysis 

of,  V.  556 
Orbit,  abscess  of,  v.  446;  vi.  852 

angioma  of,  v.  651 

carcinoma  of,  vi.  854 

caries  of  walls  of,  v.  649 

cellulitis  of,  v.  445,  647 

contusions  of,  v.  655 

cystic  tumors  of,  v.  651 

cysticercus  cysts  of,  v.  652 

dermoid  cysts  of,  v.  651 

diseases  of,  v.  647 

emphysema  of,  v.  649 

epithelioma  of,  v.  652 

exenteration  of,  v.  653 

exostoses    of,    treatment   of,   v. 
655 

foreign  bodies  in,  v.  656 

fracture  of  walls  of,  v.  655 

hemorrhage  in,  v.  649 

hemorrhage  in  neighborhood  of, 
in  fracture  of  the  skull,  v.  71 

injuries  of,  v.  647,  655 

lymphadenoma  of,  v.  652 

necrosis  of  walls  of,  v.  649 

osteoma  of,  v.  653 

periostitis  of  walls  of,  v.  649 

sarcoma  of,  v.  652 

telangiectasis  of,  v.  651 

tumors  of,  v.  651;  vi.  850,  852 

wounds  of,  V.  655 
Orbital  abscess,  vi.  852 

osteoma,  iii.  404 

tumors,  vi.  850,  852 
Orchidectomy,  vi.  662,  698 

bilateral,  vi.  698 
Orchidopexy,  vi.  662 
Orchitis,  vi.  670 

gummatous,  ii.  126 
Organ  of  Giraldes,  vi.  630 

cysts  of,  vi.  697 
O'Reilly's  method  of  treating  frac- 
tures of  the  patella,  iii.  185 
Oriental  boil,  ii.  342 
Oroya  fever,  ii.  344 
Orthodiagraph,  i.  630 
Orthopedic  surgery,  i.  55;  iv.  729 
Os  calcis,  excision  of,  iv.  465 

tuberculous    disease   of,    opera- 
tive treatment,  iii.  721 
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Os  innominatum   acute  osteomyeli- 
tis of,  iii.  306 
Osgood.  Robert  B.,  i.  599 
Ossiculectomy,  v.  712 
Ossification,  complete,  of  exuberant 
callus  after  fracture,  iii.  397 
of  cartilage  of  auricle,  v.  670 
Ossifying  myositis,  vii.  38 
Osteitis,  i.  674:   iii.  260-262;  v.  27 

deformans,  iii.  344,  361 
Osteo-arthritis,  iii.  513 
of  spine,  vi.  458 

with  true  ankylo.sis  of  joints,  iii. 
362 
OstSoarthropathie  hypertrophiante 

pneumique,  i.  686:  iii.  360,  396 
Osteoblasts   and   osteoclasts,    their 

action,  i.  282 
Osteo-chondroma,  i.  311 
Osteoclasis    for    knock -knee,      iv. 

866 
Osteoclasts,  action  of,  in  the  .sepa- 
ration of  the  sequestrum,  iii. 
283 
as  found  in  osteoporosis,  iii.  262 
Osteocopic  pains,  iii.  369 
Osteogenesis  imperfecta,  v.  25 

in  chronic  bone  disease,  i.  161 
Osteogenetic  extoses,  iii.  414 

tissues,  their  repair,  i.  280 
Osteoid  chondroma  (Virchow),  iii. 
426 
development  of,  i.  281 
tumors,    distinguishing    charac- 
teristics of,  i.  315 
Osteoma,  i.  313,  314;   iii.  394 
of  breast,  female,  vi.  529 
of  conjunctiva,  v.  584 
of  external  auditory  canal,  v.  680 
of  frontal  sinus,  v.  29 
of  orbit,  v.  653 

a  misnomer,  iii.  410 
of  penis,  vi.  687 
of  pelvic  bones,  vii.  13 
of  skull,  v.  28 
of  tongue,  vi.  255 
spongiosum    or    medullary    os- 
teoma, i.  313 
spongy  form  of,  iii.  395 
t5'pes  of,  iii.  396 
Osteomalacia,  i.  174;  iii.  355,  465 
.deformans,  iii.  360 
'of  skull,  v.  26 
of  the  adult,  iii.  355 
osteopsathyrosis,  fragiUtas  ossi- 
um,  osteoporosis,  halisteresis, 
iii.  354 
a;-ray  features  of,  i.  676 
Osteomalacic  pelvis,  vii.  3 
Osteomyelitis,  iii.  267 
of  cranial  bones,  v.  34 
of  femur,  iii.  301-303 
of  liip-joint,  acute,  iii.  307 
of  humerus,  danger  of  suppura- 
tive arthritis  of  the  elbow- 
joint,  iii.  306 
of  jaw,  vi.  875,  879 
of  malar  bone,  v.  448 
of  OS  innominatum,  iii.  306 
of  pelvic  bones,  vii.  4 
of  radius  and  ulna,  iii.  303 
of  ribs,  vi.  409 
of  sternum,  vi.  409 


Osteomyelitis    of  tibia  and  fibula, 
danger     of     involvement    of 
knee    and    ankle   joints,    iii. 
304, 305 
of  Y-shaped  cartilage  of  the  ace- 
tabulum of  the  OS  innomina- 
tum, primary  and  secondary, 
iii.  308 
Osteo-periostitis  of  acquired  syph- 
ilis, iii.  378 
Osteophytes,  i.  314;  iii.  396 
Osteoplastic  flap,   the,   in  cerebral 

operations,  v.  353 

Osteoporosis,  i.  165,  173 

adiposa,  iii.  335 

or  rarefying  or  rarefactive  os- 
teitis, iii.  262-264,  283 
Osteopsathyrosis,  iii.  357 

or  fragilitas  ossiura,  i.  175 
Osteo-sarcoma,  i.  333,  344;  iii.  444 
of  jaw,  vi.  816 

periosteal,  vi.  824 
of  skull,  V.  32 
Osteosclerosis,  i.  162 

in  fractures  and  other  injuries,  or 
absorption  of  provisional  cal- 
lus, in.  266 
in  rheumatoid  arthritis,  iii.  266 
or  condensing  osteitis,  iii.  264- 
266 
Osteotome,  spiral,  Cryer's,  v.  355 
Osteotomy,  for  infantile  paralysis, 

iv.  845 
Ostitis    deformans,    of     spine,    vi. 

455 
Ostitis  of  jaws,  arsenical,  vi.  889 

phosphorous,  vi.  887 
Othfematoraa.  v.  666 

of  auricle,  v.  666 
Otis  urethrotome,  vi.  789 
Otitis,  acute  catarrhal,  v.  686 
acute  purulent,  v.  687 
chronic  purulent,  v.  708 
externa  circumscripta,  v.  683 
externa  diffusa,  v.  684 
media,     purulent,     intracranial 
complications      of,     sum- 
mary of,  v.  790 
suppurative,         intracranial 
complications      of,     diag- 
nosis of  v.,  7S7 
suppurative,         intracranial 
complications    of,    symp- 
tomatology of,  V.  787 
relation  of,  to  abscess  of  brain, 

V.  780 
relation  of  brain  affections  to,  v. 

781 
relation  of  cerebellar  abscess  to, 
V.  781  . 
Otoliths,  i.  200 
Ovariotomy,  i.  61;  viii.  439 
Ovary,  absence  of,  viii.  397 
anatomy  of,  viii.  393 
anomalies  of,  viii.  397 
atrophy  of,  i.  181;  viii.  401 
carcinoma  of,  viii.  426 
circulatory  disturbances  in,  viii. 

401 
congestion  of,  viii.  401 
cystadenoma  of,  viii.  423 
cysts  of  (and  .see  Ovary,  tumors 
of),  vhi.  402,  423 


Ovary,  dermoid  cysts  of,  viii.  427 
descensus  of,  \'iii.  398 
displacement  of,  viii.  398 
embryology,  viii.  391 
endothelioma  of,  viii.  429 
fibroma  of,  viii.  428 
hsematoma  of,  viii.  401 
hernia  of,  viii.  400 
hyperaemia  of,  viii.  401 
hypertrophy  of,  viii.  402 
papilloma  of,  viii.  425 
perithelioma  of,  viii.  429 
pseudomucinous  cyst  of,  viii.  423 
reposition  of,  viii.  399 
retention  cysts  of,  viii.  402 
sarcoma  of,  viii.  428 
superfluous,  viii.  398 
surgery  of,  viii.  391 
teratoma  of,  viii.  427 
tuberculosis  of.  viii.  420 
tumors  of,  viii.  422 
Overgrowth  of  one  bone,  compen- 
satory and  physiological,  because 
of  weakness  or  loss  of  its  com- 
panion, iii.  338 
Overproduction  of  tissue  as  a  se- 
quela of  inflammation,  i.  108 
Oviatt,    Charles    W.,    on    Surgical 
Diseases  and  Wounds  of  the  In- 
testines,  Omentum,  and   Mesen- 
tery, vii.  698-760 
Oxalate  calculi,  viii.  1 13 
Oxycephalism,  iii.  327 

P.\ccHioxi.\x  bodies,  v.  104 
Pachyakrie,  iii.  340 
Pachydermatocele,  of  scalp,  v.  16 
Pagenstecher's    celluloid    yarn,    its 
preparation  and   uses  in  su- 
tures, i.  727 
operation  of  lens  extraction  for 
cataract,  v.  631 
Paget's  diisease,  ii.  374 

of  bones,  in.  361,  362,  397 
of  nipple,  vi.  556 
Pain,  i.  95 

causes  of,  in  a  stump,  iv.  268 
differences  in  sense  of,  i.  537 
seat  of,  as  an  element  in  diag- 
nosis, i.  536,  537 
Painter,    Charles,    F.,    on    Chronic 
-Von-Tuberculous    and    Non- 
Traumatic  Inflammations    of 
Joints,  iii.  487 
on   congenital    dislocations,  iv. 

731 
on  infantile  paralysis,  iv.  807 
Palate,  artificial,  vi.  is 

cleft  (and  see  Cleft   palate),  vi. 

521 
hard,  adenopapilloma  of,  vi.  863 
tonsils,  and  pharynx,  diagnostic 
indications    furnished    bj",    i. 
517 
tumors  of,  vi.  862 
Palmar  abscess,  deep,  vii.  60 

fascia,  vii.  55 
Palpation,  its  use  in  diagnosis,  i.  515 
Palpebral      commissure,      contrac- 
tion of,  vi.  561 
Palsy,  cerebro-spastic,  ii.  519 
Pampiniform  plexus,  thrombosis  of, 
vi.  666 
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Panaritium  (and  see  Felon),  i.  130; 

ii.  157 
Pancreas,  abscess  of,  viii.  171 

accessory,  viii.  161 

adenoma  of,  i.  345 

anatomy  of,  viii.  159 

annular,  viii.  161 

anomalies  of,  viii.  160 

apoplectic,  viii.  180 

calculus  in,  viii.  190 

carcinoma  of,  viii.  188 

congenital  cysts  of,  viii.  180 

cysts  of,  viii.  180 

cystoids  of,  viii.  181 

diseases  of,  Cammidge  reaction 
in,  viii.  175 
disturbances  of  external  se- 
cretions in,  viii.  176 
disturbances  of  internal  se- 
cretions in,  viii.  175 

hemorrhagic  cysts  of.  viii.  180 

hydatid  cysts  of,  viii.  181 

inflammation  of  (and  see  Pan- 
creatitis), viii.  162 

Involvement  of,  in  cholelithiasis, 
viii.  243 

movable,  viii.  190 

physiology  of,  viii.  159 

proUferation  cysts  of,  viii.  181 

pseudo-cysts  of,  viii.  181 

retention  cysts  of,  viii.  180 

sarcoma  of,  viii.  189 

structure  of,  viii.  161 

surgery  of  the,  viii.   159 

true  cysts  of,  viii.  180 

tumors  of,  viii.  188 

wounds  of,  viii.  187 
Pancreatic  calculus,  viii.  190 
Pancreatico-lithiasis,  viii.  190 
Pancreatitis,  viii.  162 

acute     hemorrhagic    parenchy- 
matous, viii.  163 

catarrhal,  viii.  163 

chronic  interstitial,  viii.  173 

diagnosed     from     appendicitis, 
vii.   659 

gangrenous,  viii.  167 

subacute,  viii.  171 
Pancreoptosis,  viii.  190 
Pannus,  treatment  of,  v.  588 
Pause's  method  of  forming  meatal 

flap,  V.  723 
Papillary  naevi,  i.  329 
Papuliferous  cystadeno-fibroma,   i. 

304 
Papilloma,  i.  329;  ii.  358 

intracanalicular,  of  the  mamma, 
i.  351 

intranasal,  vi.  194 

of  auricle,  v.  675 

of  biliary  ducts,  viii.  252 

of  bladder,  i.  330 

of  conjunctiva,  v.  584 

of  gums,  vi.  846 

of  kidney,  viii.  133 

of  larynx,  v.  880 

of  mouth,  ii.  361 

of  mucous  surfaces,  i.  329 

of  oesophagus,  vii.  420 

of  ovary,  viii.  425 

of  penis,  vi.  687 

of  pharynx,  v.  854 

of  rectum,  vii.  895 


Papilloma,  of  scalp,  v.  22 
of  tongue,  vi.  252 
of  umbilicus,  vii.  90 
of  urethra,  vi.  694 
of  urinary  bladder,  viii.  310 
of  vermiform  appendix,  vii.  625 
Paracentesis  abdominis,  iv.  602 
of  cornea,  v.  617 
of  heart,  vii.  175 
pericardii,  iv.  601;  vii.  154 
thoracis,  iv.  601 
Paradidymis,  vi.  630 
Paraduodenal  hernia,  vii.  610 
Paraesthesia  of  larynx,  v.  896 
Paraffin  bandages,  iv.  591 
Paralysis,  anaesthesia,  ii.  496 
birth,  ii.  498 
brachial,  vii.  68 
cerebral,  and  its  deformities,  iv. 

871 
crutch,  ii.  497 
deltoid,  ii.  497 

due  to  pressure  from  the  callus 
of  a  fracture  or  from  a  dislo- 
cation, ii.  497 
facial,  V.  406 
following  application  of  an  Es- 

march  bandage,  ii.  496 
following  injuries,  ii.  496 
following  parturition,  ii.  497 
from  ligation  of  a  nerve,  ii.  496 
infantile,  iv.  807;  vi.   810 
Paralytic  deformities  of  lower  ex- 
tremities, iv.  867 
degeneration  of   nerve,    follow- 
ing injury,  i.  289 
torticollis,  iv.  804 
Paramastitis,  vi.  511 
Paraphimosis,  vi.  645 
Paraplegia  dolorosa,  vi.  539 

in  Pott's  disease,  treatment  of, 
iv.  982 
Parasites,  animal,  in  tongue,  vi.  243 
in  pharj-nx,  v.  813 
of  skin  that  are  sometimes  sur- 
gically important,  ii.  395 
to  be  sought  for  in  the  faeces,  i. 
573 
Parasitic   affections    of    the   lungs, 
viii.  25 
tumors  of  the  bones,  iii.  4S2 
Parasyphilides,  ii.  93 
Parathyroids,  iv.  354,  400 

function  of,  vi.  357 
Parietal  lobe  of  brain,  diagnosis  of 

tumors  in,  v.  321 
Parietal  lobule,  left  inferior,  lesions  i 
of,  V.  278 
left  superior,  lesions  of,  v.  277 
Parieto-occipital  fissure,  line  of,  v. 

362 
Parinaud's  conjunctivitis,  v.  581       i 
Park,    Roswell,   on  Non-inflamma- 
tory Affections  of  Bones,  iii.  323 
Parker,  Willard,  i.  15 
Parkhill's  operation  on  external  ear, 
iv.  722 
plates  and  screws  as  u.sed  in  un- 
united fractures,  iii.  238 
Paronychia,  i.  418;  vii.  57 
Parosteal  .sarcoma,  defined,  iii.  442 
Parostoma,  definition  of  the  term, 
iii.  395 


Parotid  gland,  adenoma  of,  vi.  308 
angioma  of,  vi.  307 
carcinoma  of,  vi.  308 
extirpation  of,  vi.  310 
hiemangioma  of,  vi.  307 
inflammation    of    (and    see 
Sail varj' glands),    vi.  300, 
301 
injuries  of,  vi.  297 
lipoma  of,  vi.  307 
lymphangioma  of,  vi.  307 
tumors  of,  vi.  303,  862 
Parotid  lymph  nodes,  v.  419 
Parotitis  (and  see  Salivary  glands), 
vi.  301 
acute,  post-operative,  iv.   166 
Parovarian  cysts,  viii.  429 
Parrot's  nodes,  iii.  379 
Parry's  disease  (and  see  Exophthal- 
mic goitre),  vi.  375 
Partners,  liability  of,  in  practice  of 

surgery,  viii.  717 
Parturition,  effect  of,  upon  surgical 

conditions,  i.  780 
Passow-Trautmann  method  of  clos- 
ing    post  -  auricular    fistulse,    v. 
730 
Patch,  senile  or  seborrhoeic,  ii.  374, 

377 
Patella,   congenital   dislocation   of, 
iv.  765 
Goldth  wait's      operation 
for,  iv.  766 
dislocations  of,  iv.  91-94 
pseudarthrosis  of,  iii.  247 
sawing  through  or  removal  of,  in 
treatment    of   infected    pene- 
trating wound  of  knee-joint, 
iii.   752 
slipping,  iv.  765,  766 
Patellar  reflex,  absence  of,  in  dia- 
betes, an  unfavorable  progno.stic 
sign,  i.  793 
Pathological    laboratories    of    hos- 
pitals, viii.  879 
Pathology,  surgical,  i.  69 
Patient  and  surgeon   (see  Surgeon 
and  patient),  viii.  713 
civil  obligation  of.  viii.  713 
consent    of,    to  surgical    opera- 
tions, viii.  743,  747,  749 
contributory  negligence  of,  viii. 

736 
must  co-operate  with    surgeon, 

viii.  734 
must    give    necessary    informa- 
tion, viii.  732 
must  give  surgeon  proper  oppor- 
tunity to  treat  him,  viii.  735 
must    procure   assistance    when 

directed,  viii.  735 
must  submit  to  treatment,  viii. 

733 
obligation  of,   to  surgeon,    viii. 

732 
(or  his  parents)  must  obey  direc- 
tions of  surgeon,  viii.  734 
status  of  surgeon  when  .services 
are  refused  by,  viii.  720 
Payr's   method    of   arteriorrhaphy, 
vii.  251 
position  for  operations  on  naso- 
pharynx, vi.  871 
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Peck,  Charles  H.,  on  Surgical  Dis- 
eases and  Wounds  of  the  Pelvic 
and  Gluteal  Regions,  vii.  3-36 
Pectus  carinatum,  vi.  407 

excavatum,  vi.  407 
Pelvic  abscess,  viii.  408 

bones,  diseases  of,  vii.  4 

bursae,  diseases  of,  vii.  29 

colon,  vii.  763 

infection,  viii.  403 

region,  surgical  diseases  of,  vii.  3 
wounds  of,  vii.  3 
Pelvi-rectal  abscess,  811 
Pelvis,  chondroma  of,  iii.  428 

deformities  of  bony,  vii.  3 

dislocations  of,  iv.  27 

kyphotic,  vii.  3 

osteomalacic,  vii.  3 

split,  vii.  4 

sarcoma  of,  iii.  461 

spondylolisthetic,  vii.  3 
Pemphigus  leprosus,  ii.  12 

of  conjunctiva,  v.  583 

of  pharynx,  v.  824 
Penis,  absence  of,  vi.  637 

amputation  of,  vi.  690 

anatomy  of,  vi.  622 

crushing  of,  vi.  664 

dislocation  of,  vi.  665 

elephantiasis  of,  vi.  676 

emphysema  of,  vi.  680 

foreign  bodies  on  or  in,  vi.  663 

fracture  of,  vi.  664 

gangrene  of,  vi.  675 

gunsliot  wounds  of,  vi.  665 

inflammation  of,  vi.  669 

injuries  of,  vi.  664 

laceration  of,  vi.  664 

lupus  of,  vi.  671 

malformations  of,  vi.  637 

skin  diseases  of,  vi.  674 

stab-wounds  of,  vi.  665 

tuberculosis  of,  vi.  671 

tumors  of,  vi.  686 

varicosities  of,  vi.  678 
Pennsylvania,  University  of,  organ- 
ization  of    medical  department, 
i.  11 
Peptic  ulcer  of  duodenum,  vii.  713 

of  jejunum,  vii.  718 
Perforating  ulcer  of  the  foot,  ii.  516 
Perianal  abscess,  vii.  810,  812 
Periarthritis  of  shoulder- joint,  vii. 

44 
Pericardial  effusion,  effect  of,  on  re- 
lations of  anterior  mediastinum, 
vii.  150 
Pericarditis,  vii.  152 

anesthetics  indicateti  in,  iv.  224 
Pericardium,  anatomical  considera- 
tions, vii.  146 

surgery  of,  vii.  146 
Pericardotomy,  vii.  156 
Perichondritis  of  auricle,  v.  668 

tuberculous,  v.  669 
Pericranial  sinus,  v.  12 
Peridiverticulitis  of  sigmoid,  vii.  703 
Perimyositis  crepitans,  ii.  406 
Perineal  hernia,  vii.  606 

position,  the,  vi.  581 

prostatectomy,  viii.  378 

section,  vi.  801 

sheet,  Ewin,  vi.  581,  582,  583 


Perineal-urinary  fistula,  vii.  828 
Perineum,     its     examination     for 
tliagnosis    of    urinary   extra- 
vasation, i.  550 
lacerated,     complete     (through 
sphincter  ani),  repair  of, 
vi.  605 
operations  for  repair  of,  vi. 
595 
Perinephritis,  viii.  104 
Periosteum   and   endosteum,    their 
power  to  regenerate  bone  after 
death  of  a  portion,  i.  286 
inflammatory    diseases    of,    iii. 

254-260 
structure  and  character  of,  iii. 
254,  255 
Periostitis,  acute  or  subacute,  noH- 
suppurative,  iii.  255 
acute  suppurative,  iii.  258-260 
albuminous,  of  Oilier,  iii.  255 
alveolar,  vi.  879 
chronic  or  osteopla.stic,  iii.  256 
hemorrhagic,  of  jaws,  vi.  876 
of  jaw,  vi.  816,  875,  879 
of  orbital  walls,  v.  649 
of  pelvic  bones,  vii.  4 
Peri-pancreatic  cj-sts,  viii.  181 
Periproctitis,  diffuse  septic,  vii.  810 
idiopathic  gangrenous,  vii.  812 
Perirectal  abscess,  vii.  810,  812 
Perisigmoiditis,  vii.  934 
Perisinous  abscess,  v.  793 
Perithelioma,  malignant,  i.  340 
of  kidney,  viii.   134,   135 
of  ovary,  viii.  429 
Peritoneal  adhesions,   vii.   726 
pouch,  viii.  206 
tuberculosis,  vii.  532 
Peritoneum,  vii.  Ill 

actinomycosis  of,  vii.  752 
carcinoma  of,  vii.  752 
operations    involving,    as  prac- 
tised under  local  anaestliesia, 
iv.  252 
relations  of,  to   diaphragm,  vii. 

450 
tuberculosis  of,  vii.  533 
Peritonitis  and  Intestinal  obstruc- 
tion,   precautions    regarding 
auEesthesia  in,  iv.  225 
chronic,  vii.  752 
complicating   appendicitis,    vii. 

638 
pelvic,    diagnoSted    from    acute 

appendicitis,  vii.  658 
post-operative,     its     treatment 
surgically    and    by    Fowler's 
position,  iv.  156 
sclerosing,  vii.  753 
.septic,  after-treatment,  vii.  525 
simple,  development  of,  i.  249 
tuberculous,  vii.  527 
Periumbilical  abscess,  vii.  78 
Periureteritis,  viii.  144 
Periuretliral  abscess,  vi.  752,  808 
Periurethral  ducts,  infection  of,  vi. 

753 
Periurethritis,  vi.  808 
Pernicious    anjemia,    characteristic 

changes  in  the  blood,  i.  241 
Pernio,  ii.  595 

of  auricle,  v.  665 


Pernio  of  face,  v.  431 

Peroneal  artery,  ligation  of,  iv.  525, 

526 
Peroxide  of  hydrogen  as  a  cleans- 
ing agent,  i.  708 
Perrin,  Maurice,  subastragaloid  am- 
putation of,  iv.  328 
Perthes'   experiments   with   the  x- 
ray  on  warts,  i.  402 
report  of  operations  for  relief  of 
habitual    dislocation    of    the 
shoulder,  iv.  50 
Peruvian  wart,  ii.  344 
Pes  cavus,  in  infantile  paralysis,  iv. 

816,  821,  822,  832 
Pesquin's  method   of  ligating  for 

aneurysm,  vii.  280 
Pessaries,  viii.  472 

fitting  of,  for  retroplaced  uterus, 

viii.  469 
in  treatment  of  prolapsed  uterus, 
viii.  496 
Peters,  George  A.,  on  Inflammatory 

Affections  of  Bone,  iii.  252 
Peters'  bone  forceps,  iii.  93 

operation    for    ectopia    vesicee, 

viii.  286 
wrencli  for  the  forcible  correc- 
tion of  deformity  of  the  knee, 
iii.  705,  706 
Petit's  screw  tourniquet  to  prevent 

hemorrhage,  iv.  266 
Petrifying  infiltrations,  i.  198 
Phagedaena  tropica,  ii.  343,  344 
Phagedena  complicating  chancroid, 

vi.  705 
Phagedenism,  tropical,  ii.  270 
Phagocytosis,  a  protective  agency 

in  inflammation,  i.  74,  89 
Phalanges    of    fingers,  amputation 
of,  iv.  281,  285 
of  foot,  tuberculous  disease  of, 
iii.  723 
Pharyngeal  forceps,  vii.  424 

tonsil,  V.  825 
Pharyngitis,  v.  813 
Pharyngocele,  v.  810,  867 
Pharj-ngomycosis,  v.  821 
Pharyngotomy,  v.  861 
Pharynx  (and  see  Nasopharyngeal) 
actinomycosis  of,  v.  823 
adenoids  of,  vi.  860 
anatomy,  vi.  860 
angina  of,  v.  822 
anomalies  of,  v.  810 
burns  of,  v.  811 
chancre  of,  v.  843 
cyst  of,  V.  810 
deformities  of,  v.  810 
dermoid  cyst  of,  v.  810 
diverticula  of,  v.  810 
fibroma  of  vault  of,  vi.  190 
fistula  of,  v.  810 
foreign  bodies  in,  v.  811,  812 
glanders  of,  v.  824 
herpes  of,  v.  824 
keratosis  of,  v.  821 
lupus  of,  V.  851,  852 
malformations  of,  v.  810 
mucous  patch  of,  v.  844 
parasites  in,  v.  813 
pemphigus  of,  v.  824,  825 
rhinoscleroma  of,  v.  824 
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Pharynx,  scalds  of,  v.  811 
surgical  diseases  of,  v.  810 
syphilis  of,  v.  842 
teratoma  of,  v.  810 
tuberculosis  of.  v.  847 
tumors  of,  v.  853 
ulcero-membranous    aneina    of, 

V.  822 
wounds  of,  V.  810,  811 
Phelps'  bed,  for  Pott's  disease,  iv. 
964 
operation  for  talipes,  iv.  908 
Philadelphia,  College  of,  organiza- 
tion of  medical   department   of, 
i.  7 
Phimosis,  vi.  638 

complicating  chancroid,  vi.  704 
Phlebectasia     (and     see     Varicose 

veins),  vii.  308 
Phlebitis,  vii.  297 

after  operation  for  appendicitis, 
vii.  692 
Phleboliths,  i.  200:  vii.  180 
Phlegmon  of  abdominal  wall,   \ii. 

of  chest  wall,  vi.  409 
of  Heurtaux,  vii.  77 
of  oesophagus,  vii.  412 
Phlegmonous  inflammation,  i.  121, 
418,  420 
septicaemia     often     present 
with,  i.  131 
periostitis,  iii.  268 
Phosphatic  calculi,  viii.  113 
Phosphorus  necrosis,  ii.  263;  iii.  315 

ostitis  of  jaws,  vi.  887 
Photographs,    admissibility    of,    in 

evidence,  viii.  783 
Photography,  medical,  viii.  877 
Phrenoptosis,  vii.  460 
Phthiriasis  ciliorum,  v.  549 
Physical  examination,  compulsory, 

of  plaintiff,  viii.  779,  782 
Physician,  definition  of,  viii.  715 
Phy,sick,  Philip  Syng,  i.  16,  54 
Pictures,    admissibility    of,   in  evi- 
dence, viii.  783 
Pigeon  breast,  vi.  407 

in  rickets,  iii.  349 
Pigeon-toe,  iv.  892 
Pigment  patches  on  the  sclerotic, 

V.  591 
Pigmentary  deposit,  biliary,  i.  203 
substances   inhaled,   chronic   fi- 
broid pneumonia  from,  i.  208 
Pigmentation  and  cicatrices  follow- 
ing  syphilitic    eruptions,     ii. 
116 
by  extraneous  pigments,  i.  193, 

207 
by  way  of  the  alimentary  tract , 
by    way    of    the    lungs    (pneu- 

monokoniosis),  i.  207 
from  cellular  activity,  i.  193 
hEematogenous,  i.  203,  204 
in  chloroma,  i.   194 
in  jaundice  or  icterus,  i.  193 
of  organs  in  which  pigment  ex- 
ists normallj',  i.  193 
of  the  liver,  i.  205 
of  the  skin,  by  tattooing,  i.  207 
transference  of,  to  spleen,  from 
a  sarcoma,  i.  205 


Pigments,  autochthonous  or  meta- 
bolic, i.  193 
Pilcher,  Paul  Monroe,  i.  415 

on  congelation  or  frost-bite,  ii. 
592 
Piles    (and   see   Hemorrhoids),   vii. 

860 
Pilo-nidal  sinus,  vii.  20 
Pin  callus,  iii.  268 
Pincus'  weight-posture  method,  ^iii. 

415 
Pinguecula,  v.  583 
Pirogoff's  amputation  of  the  foot, 
iv.  332 
form  of  immovable  dressing,  iii. 
90 
Pituitary  body,  tumors  of,  v.  331 
Plagiocephalism,  iii.  327 
Plague,  ii.  27 

ambulant  (pestis minor),  ii.  38 
pneumonic,  ii.  36 
the  bubo,  ii.  34 

the  doctrine  of  flea  transference, 

ii.  31 

Plaintiff,  physical  examination  of, 

viii.  781 

compulsory,  viii.  779,  782 

when  a  woman,  viii.  781 

Plasma    cells,    characteristics    and 

.source  of,  i.  88 
Plasmodiophora  brassica-,  i.  388 
Plasmoma,  iii.  465 
Plaster,  adhesive,  as  a  dressing,  iv. 
.537 
corset,   for    Pott's    disea.se,    iv. 

970 
helmet,    retention    dressing    for 
torticollis,  iv.  778 
Plaster-of-Paris,  bandages,  how  pre- 
pared and  used,  i.  738 
encasement  in  treatment  of  frac- 
tures of  the  upper  end  of  the 
femur,  iii.  170 
jacket,  for  Pott's  disease,  iv.  964 
Plastic  and  osteoplastic  methods  of 
healing  bone  cavities,  iii.  309, 
310 
exudate,  i.  248 

operations  (and  see  Plastic  sur- 
gery), iv.  611 
for  closing  postauricular  fis- 

tulae,  V,  727 
for  formation  of  new  lobule 

of  ear,  v.  677 
in  vagina   (and  see  Vagina, 
plastic  operations  on),  vi. 
579 
on  cheek,  iv.  638 
on  ears,  iv.  718 
on  extremities,  iv.  627 
on  eyelids,  iv.  667 
on  face,  iv.  637 
on  hands,  iv.  630 
on  lips,  iv.  648,  652 
on  mouth,  iv.  665 
on  neck,  iv.  627 
on  nose,  iv.  679 
on  oesophagus,  v.  931 
on  scalp,  iv.  628 
on  trunk,  iv.  627 
skin-grafting,  iv.  620 
Platycephalism,  iii.  327 
Plethora,  i.  234,  240 


Pleura,  carcinoma  of  the,  viii.  14 
echinococcus  of,  viii.  15 
endothelioma  of,  viii.  14 
neoplasms  of,  viii.  13 
puncture  of,  by  aid  of  local  an- 
esthesia, iv.  245 
reflection  of,  vii.  147 
sarcoma  of,  viii.  14 
surgical  diseases  of,  viii.  3 
Pleural  effusion,  effect  of,  on  rela- 
tions   of   anterior    mediastinum, 
vii.  150 
Pleurisy,  after  operation  for  appen- 
dicitis, vii.  693 
diaphragmatic,  diagnosed  from 

acute  appendicitis,  vii.  659 
purulent,  anatomical  changes  in, 

i.  140 
with  effusion,  viii.  5 
Pleurocostomy,  viii.  51 
Plexiform    angioma.      See   Cirsoid 

aneurysm 
Plimmer's  bodies,  i.  381,  388 
Plummer's  olive-tipped  bougie  for 
diagnosing   idiopathic   dilatation 
of  oesophagus,  vii.  447 
Pneumatic  cabinet  of  Sauerbruch, 
vii.  418 
for  use  in  operations  in- 
volving    the     pleural 
cavity,  iii.  458;  viii.  44 
Pneumatocele  of  cranium,  v.  11 
Pneumectomy,  viii.  55 
Pneumogastric    nerve,    surgery    of 

the,  v.  414 
Pneumonia    as   a   complication   of 
fracture,  iii.  85 
as  influencing  the  use  of  anees- 

thesia,  iv.  225 
post-operative,  iv.  157 
Pneumothorax,  viii.  3 

prevention  of,  in  thoracic  sur- 
gery,  by  use  of  Brauer  and 
.Sauerbruch    apparatus,    viii. 
44 
Poisoned  wounds  as  influenced  by 
the  character  of  the  trau- 
matism, iii.  37 
in  which  the  poison  is  bac- 
terial, iii.  15 
including     the     bites     and 
stings  of  animals  and  in- 
.sects,  iii.  3 
inflicted  by  the  implements 
of  warfare,  iii.  35 
Polioencephalitis,  v.  250 
Poliomyelitis,    anterior     (and    see 
Paralysis,  infantile),  iv.  807,  867 
Poliosis  of  eyebrows  and  eyelashes, 

V.  550 
Polls,  investigation  of,  on  cerebral 

concussion,  v.   156,   162 
Pollock's  operation  of  disarticula- 
tion at  the  knee-joint,  iv.  345 
Polyarthritis;,  491-504 
Pol.varticular  inflammation  as  dis- 
tinguished trom  the  mon- 
articular type,  iii.  491,  492 
features  of  the  infectious  as 
distinguished     from     the 
atrophic  type,  iii.  490,  491 
Polycoria,  v.  614 
Polj'Cj'thaemia  defined,  i.  240 
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Polymastia,  vi.  507 
Polymazia,  vi.  507 
Pol.yorchidia,  vi.  663 
Polyotia,  v.  661 
Polypus,  aural,  v.  710 

bleeding,  of  septum  of  nose,  vi. 

195 
in  middle  meatus  of  nose,  vi.  86 
nasal,  v^i.  186 
of  cesophagus,  vii.  420 
of  rectum,  vii.  896 
Polythelia,  vi.  508 
Poop,  vii.  7.3 
Pope,  Charles  A.,  i.  29 
Popliteal    artery,     ligation     from  | 
the   inner  side  of  the  thigh,   iv. 
521 
Porencephaly,  traumatic,  v.  285 
Poroplastic  collar  for  Pott's  disease, 

iv.  975 
Porro's  Cspsarean  section,  viii.  703 
Portal  cirrhosis,  viii.  227 
Port-wine  marks,  v.  470 

stain — nffivus  vinosus,  i.  320 
Porter,    Charles   A.,   and   Quimby, 
William  C,  on  Surgical  Diseases 
of  the  Extremities,  vii.  37-74 
Post's    (Alfred    C),    operation    for 

restoration  of  lower  lip,  iv.  664 
Post,  Wright,  i.  12,  40 
Postanal  dimples,  vii.  897 
Postauricular  fistuls,  plastic  opera- 
tions for  closing,  v.  727 
Mosetig-Moorhof     meth- 
od, V.  729 
Passow  -  T  r  a  u  t  m  a  n  n 
method,  v.  730 
Posterior    basal    meningitis    of    in- 
fants, V.  238 
mediastinum,     operations     on, 
viii.  58 
Po.sthitis,  vi.  669 
Post-mortem  pustule,  ii.  342 
Post-rectal  dermoids,  vii.  18 
Postural  drainage,  vii.  118 
Potassium  permanganate  and   ox- 
alic acid  or  the  Schatz  method  of 
sterilizing  the  hands,  i.  707 
Pott's  disease,  iv.  927 
Pouch,  peritoneal,  viii.  206 
Poultices,  i.  759 

Poupart's  ligament,  vii.  108,  110 
Pourriture  d'hopital,  ii.  253 
Powder  stains,  ii.  394 
Practice  of  medicine,  defined,  viii. 
715 
of  surgery,  defined,  viii.  715 
Precancerous  diseases,  ii.  374 
Pre-central  convolution,  lesions  of, 

symptoms,  v.  275 
Pregnancy    and    parturition,    the 
choice  of  an  anaesthetic  in,  iv. 
225 
appendicitis  in,  vii.  692 
complicating    ovarian    tumors, 

viii.  437 
considered   as   a   contra-indica- 

tion  to  operating  iv.  125 
extra-uterine  (and    .see    Extra- 
uterine   pregnancy),    viii. 
690 
diagnosed  from  acute  appen- 
dicitis, vii.  858 


Pregnancy,      infiuence     of,    upon 

neoplasms  of  the  reproductive 

organs,  i.  779 

influence  of,  upon  operations,  i. 

778 

Pregnant    uterus,    retroversion    of, 

viii.  463 
Prepuce,  anatomy  of,  vi.  624 
dermoid  cysts  of,  vi.  637 
inflammation  of,  vi.  669 
Pressure  bandages,  iv.  595-600 
Prickle  cells,  i.  359 
Primary  cysts  of  bone,  iii.  430 

splenomegaly,  viii.  71 
Primrose,   Alexander,  on  Tubercu- 
lous  Disease   of  the  Bones    and 
Joints,  iii.  558 
Prince's   method   of   operation    for 

pterygium,  v.  594 
Privileged  communications,  viii.  795 
Procidentia    of    rectum     (and    see 
Kectum,  prolapse  of),  vii.  875 
of  uterus,  viii.  487 
Proctitis,  gonorrhoeal,  vii.  798 
proliferating,  vii.  800 
tuberculous,  acute,  vii.  793 
Proctoplasty,  vii.  854 
Proctoscope,  vii.  769 
Proctotomy,  vii.  851 
Profunda   femoris   artery,    ligation 

of,  iv.  519 
Prognosis,  general,  in  surgical  dis- 
eases, i.  771 
Progressive    muscular    atrophy    or 

wasting  palsy,  ii.  513 
Projectiles,  ballistics  of,  ii.  648 
resistance  to  deforming  violence, 
ii.  651 
Prolapse  of  rectum  (and  .see   Rec- 
tum, prolap.se  of),  vii.  875 
of  stomach    (and   see   Gastrop- 

tosis),  vii.  389 
of  uterus,  vi.  611,  614;   viii.  487 
Prolapsed    mucous    membrane    of 

urethra,  vi.  572 
Proliferation  cysts  of  pancreas,  viii. 
181 
of  epithelial  and  connective  tis- 
sue cells,  i.  262 
Proptosis,  in  fracture  of  the  skull, 

V.  72 
Prosopectasis,  iii.  340 
Prostate,  abscess  of,  vi.  744 ;  viii.  343 
absence  of,  viii.  341 
anatomy  of,  viii.  337 
anomalies    of,    congenital,    viii. 

340 
atrophy  of,  i.  181 
calculi  in,  viii.  350 
cysts  of,  viii.  367 
examination   of,   for   diagnostic 

purpo.ses,  i.  550 
iiypertrophy  of,  viii.  358 
injuries  to,  viii.  341 
malformations  of,  viii.  279 
surgical  diseases  of,  viii.  279 
syphilis  of,  viii.  350 
tuberculosis  of,  viii.  347 
tumors  of,  viii.  354 
wounds  of,  viii.  279 
Prostatectomy,  viii.  370 
perineal,  viii.  378 
suprapubic,  viii.  370 


Prostatic  infections,  viii.  344 
obstruction,  viii.  365 
tractor,  Synis',  viii.  389 
Prostatism,  viii.  361 
Prostatitis,  viii.  341 

acute,  vi.  741;  viii.  341 
catarrhal,  vi.  741 
follicular,  vi.  7  41 
parenchymatous,  vi.  742 
chronic,  viii.  343 

parenchymatous,  vi.  761  ' 
Prosthesis  (and  see  .Artificial),  vi.  3 
conditions  in  which  it  is  useful, 

vi.  4 
dental,  vi.  5 
ears,  vi.  27 
face,  vi.  20,  28 
glottis,  vi.  32 

in  its  relation  to  surgery  of  the 
face,  mouth,  jaws,  and  nasal 
and  laryngeal  cavities,  vi.  3- 
51 
in  plastic  surgery,  iv.  625-627 
jaws,  vi.  35 
larynx,  vi.  31 
lips,  vi.  26 
nose,  vi.  20 
teeth,  vi.  5 
tongue,  vi.  29 
Prothesis  oculi,  v.  657 
Proud  flesh,  i.  251 
Pruritus  ani,  vii.  856 

vulvff,  vi.  561 
Pryor's    method    of    pen-hysterec- 
tomy, viii.  570 
P.sammoma,  i.  340 

of  the  brain,  v.  311 
Pseudarthrosis,  iii.  212 
Pseudo-arthrosis  defined,  i.  284 
P.seudo-chylous   ascites,    from    ob- 
struction of  thoracic  duct,  i.  237 
Pseudo-cysts  of  pancreas,  viii.  181 
Pseudo-glioma  of  eyeball,  v.  644 
Pseudo-hypertrophic  muscular  par- 
alysis, i.  171 
Pseudo-leuka?niia.      or     Hodgkin's 
disease,  i.  244 
splenic,  viii.  71 
Pseudo-membrane  in  inflammation 

of  mucous  membranes,  i.  250 
Pseudomucinous  cyst  of  ovary,  viii. 

423 
Pseudo-paralyses,    diagnosed    from 

infantile  paralysis,  iv.  825 
Pseudo-tails,  vii.   15 
P.soas  abscess,  in  Pott's  disease,  iv. 

950 
Psoriasis  of  tongue   (and  see  Leu- 
coma),  vi.  235 
Psychical  torticollis,  iv.  805 
Pterygium,  v.  583 
PtomaVns,  how  produced,  i.  417 
Ptosis,  V.  556 

operations  for,  v.  568 
Pubiotomy,  viii.  707,  709 
Puerperal  septiciemia,   local   treat- 
ment of,  i.  442 
Pulmonary    conditions    as    contra- 
indications to  operating  and 
to     general     aniesthe<-ia,    iv. 
120 
decortication,  viii.  53 
emboli,  vii.  190 
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Pulmonary   embolism,    post-opera- 
tive, iv.  161,  162 
emphysema,  viii.  23,  24 
thrombosis,  after  operation  for 

appendicitis,  vii.  693 
tuberculosis,  viii.  28 

resection  of  ribs  in,  viii.  54 
Puli)itis,  vi.  879 

Pulse  as  an  aid  in  diagnosis,  i.  533 
Puncture,  exploratory,  in  diagnosis 
of  abdominal  tumors,  vii. 
103 
its  objects  and  practice,  iv. 
600 
lumbar,  iv.  602 

in  diagnosis  of  cerebral  tu- 
mors, V.  318 
vaginal,  viii.  414 
Pupil,  Argyll-Robertson,  i.  540 
Purmann's  method   of  extirpating 
aneurysm,  vii.  285 
of  treating  fractures  of  the 
patella,  iii.  185 
purse-string  suture,  vii.  748,  756 
Purulent   exudates,   details   of   the 
examinations  required,    i. 
576 
removal  of,  i.  260 
Pus,  i.  121,  252 

association      with      granulation 

tissue,  i.  251 
blue,  i.  253 

bonum  vel  laudabile,  character 
and  constituents  of,  i.  125,  252 
cellular  constituents  uf,  i.  124 
curdy,  i.  253 

entrance  of,  into  the  blood,  i.  255 
formation  of,  i.  416 
in  middle  meatus  of  nose,  vi.  85 
in  urine,  its  sources  and  signifi- 
cance, i.  571 
its  constituents  and  characters, 

ii.  146 
physical  characteristics  of,  i.  123 
production  of,  a  protective  reac- 
tion to  injury,  i.  125 
red,  Ferchmin's  description  of,  i. 

254 
sanious,  i.  253 

views  regarding  its  origin,  ii.  145 
Pustule,  i.  121,  129 

malignant,  of  eyelids,  v.  550 
Putrefaction,  as  distinguished  from 

mortification,  ii.  203 
Putrid  degeneration,  ii.  253 
Pyaemia,  i.  96,  4.33,  437 

beginning  of,  in  thrombi,  i.  433 
characteristic   changes   in   tem- 
perature, i.  435 
fonnation     of     metastatic     ab- 

.scesses,  i.  434,  436 
hemorrhagic  icterus  in,  i.  436 
Pyelitis,  viii.  106 
Pyelonephritis,  viii.  106,  107 
Pyelotomy,  viii.  151,  152 
Pylephlebitis   complicating   appen- 
dicitis, vii.  638 
Pylorectomy,  vii.  374 
Pyloric   obstruction    (and   see   Py- 
loric stenosis),  vii.  335 
due  to   inflammatory  adhe- 
sions, vii.  383 
Stenosis,  vii.  335 


Pyloric    stenosis,    pyloroplasty    for 
(and  see  Pyloroplasty),  vii.   370 
Pyloroplasty,  vii.  370 

Finney's  method,  vii.  372 
Heinecke-Mikulicz    method    of, 
vii.  370 
Pylorus     (and     see     Gastric,    and 
Stomach) 
excision   of,    with   gastro-enter- 

ostomy,  vii.  367 
ulcer  of,  indurated,  excision  of, 
vii.  367 
Pyogenetic  membrane,  i.  104,  255 

micro-organisms,  i.  125,  253 
Pyonephrosis,  viii.  102,  106 

tuberculous,  viii.  125 
Pyorrhoea  alveolaris,  vi.  879 

nasal,  vi.  85 
Pyosalpinx,  viii.  408 
Pyraniidalis  muscle,  vii.  110 

QuADRATUs  lumborum  muscle,  vii. 

110 
Quadriceps  extensor  femoris,  hsema- 

toma  of,  vii.  73 
Quenu  operation,  modified,  vii.  908 
Questioning    of    patients,    i.    502, 

506 
Quinby,    William    C,    and    Porter, 

Charles  A.,  on  Surgical  Disea.ses 

of  the  Extremities,  vii.  37-74 

Rabic  nodules,  or  Babes  tubercles, 
iii.  40 
virus,  iii.  41 
Rabies,  iii.  38 
Race,   influence   of,    upon   surgical 

conditions,  i.  783 
Racemose  aneurysm.     See   Cirsoid 

aneurysm 
Rachitic  rosary,  iii.  349 
Rachitis   (see  also  under  Rickets), 
iii.  346-354 
nodosa,  iii.  414 
Radiograph.      See  Roentgen    rays, 

and   A'-rays 
Radiographic  localization  of  foreign 
bodies,  i.  629 
plates,    method    of    examining 

them,  i.  641 
study  of  ossification,  i.  579,  582, 

598 
technique,  i.  599 
tests,  i.  612 

value  of  x-ray  tubes  estimated 
by  milliammeter,  i.  616 
Radiographs,    admissibility    of,    in 
evidence,  viii.  783,  785 
interpretation  of,  i.  640 
scheme    of    standards    used    in 
Massachusetts    General    Hos- 
pital in  taking  them,  i.  626 
Radiography    in    surgery,    general 

considerations  on,  i.  599 
Radioscopy,   in   diagnosis   of  oeso- 
phageal lesions,  vii.  410 
Radio-ulnar   joint,   distal,    disloca- 
tion of,  iv.  64 
Radius   and   ulna,  acute   osteomy- 
elitis of,  iii.  303 
sarcoma  of,  iii.  461 
Radius,  dislocation  of,  iv.  58 
excision  of,  iv.  418 


Rag-pickers'  disease,  iii.  32 
Railroad    employees,    physical   ex- 
amination of,  viii.  1057    ■ 
injuries,  viii.  1047 
surgery,  viii.  1030 
Railway  spine,  iii.  735 

diagnosed   from    Pott's   dis- 
ease, iv.  956 
Rambaud,  George  Gibier.on  Rabies, 

iii.  38 
Ransohoff,  /.  Louis,  and  Joseph,  on 
Intrathoracic     Surgery     (Heart 
and    CEsophagus  excluded),  viii. 
3-58 
Ranula,  vi.  257,  309 
Raoult's  operation  for  repair  of  sep- 
tum, iv.  704 
Raref active    osteitis    in    acute    in- 
flammation   of    bone,    iii. 
262 
in  fractures  and    injuries  to 

bones,  iii.  263 
in    separation    of    necrosed 

bone,  iii.  263 
in  syphilis,  iii.  262 
in    tuberculous    di.sease,    iii. 
262 
Rattlesnakes,  iii.  9,  11 
Rawling's  modifications  of  the  irra- 
diation theory  of  the  causation 
of  cranial  fractures,  v.  64 
Ray  fungus,  ii.  56 
Raynaud's  disease,  ii.  257 
Reaction,  Cammidge,  viii.  175 
Records,  hospital,  admissibility  of, 
in  evidence,  viii.  783,  785,   786, 
787 
Recruits,  naval,  viii.  971 
Rectal    diseases    diagnosticated,    i. 
525 
examinations,  vii.  765 
Recto-genital  fistula,  vii.  835 
Rectopexy,  vii.  885 
Recto-ureteral  fistula,  vii.  828,  835 
Recto-urethral  fistula,  vii.  828,  829 
Recto-uterine  fistula,  vii.  835 
Recto-vaginal  fistula,  vii.  835 
Recto-vesical  fistula,  vii.  828,  833 
Recto-vulvar  fistula,  vii.  835 
Rectum,     abnormal     opening     of, 
treatment  of,  vii.  781 
actinomycosis,  vii.  800 
anatomy  of,  vii.  761 
atresia  of,  vii.  775 
chancre  of,  vii.  799 
communicating     with      uterus, 

treatment  of,  vii.  784 
dermoids,  extra-rectal,  vii.  896 
dilatation  of,  vii.  849 
dimples,  post-anal,  vii.  897 
drainage  of  pelvis  through,  vii. 

118 
examination  of  (and  see  Rectal 

examinations),  vii.  765 
excision  of,  vii.  853 
extirpation  of,  vii.  908 
fistula  connecting  with,  vii.  815 
foreign  bodies  in,  vii.  946 
gumma  of,  vii.  800 
hemorrhoids  (and    see    Hemor- 
rhoids), vii.  860 
hypertrophied  anal  papillfe,  vii. 
897 
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Rectum,  lymphatics  of,  vii.  763 
malformations  of,  vii.  774 
physiology  of,  vii.  761,  76  i 
polypus  of,  vii.  896 
prolapse  of,  vii.  875 
rupture  of,  vii.  947 
stricture  of,  vii.  838 
surgery    of,    with    local    anss- 

thesia,  iv.  250-252 
surgical  diseases  of,  vii.  761 
suspension  of,  from  sacrum  (and 

see  Rectopexy),  vii.  885 
syphilis,'   congenital,     of,     vii. 

800 
tumors  of,  benign,  vii.  891 

malignant,  vii.  898 
ulcers  of,  vii.  790 
vascular  supply  of,  vii.  763 
verruca  of,  vii.  897 
wounds  of,  vii.  761,  947 
Rectus  abdominis  muscle,  vii.  110 
abscess  of,  vii.  78 
capitis  anticus   major    muscle, 
anatomy  of,  iv.  788 
minor   muscle,    anatomy 
of,  iv.  788 
lateralis  muscle,  anatomy  of, 

iv.  788 
posticus  major  muscle,  anat- 
omy of,  iv.  788 
minor,  iv.  788 
Red    blood    cells,  count    of    great 
prognostic     importance     in 

surgery,   i.  791 
importance  of  studying  them 

for  diagnosis,  i.  557 
their  removal  and  changes,  i. 
260 
Red  Cross,  American  National,  viii. 

905 
Redness,  a  symptom  of  inflamma- 
tion, i.  94 
Reid,  William  W.,i.  49 
Reeve,  J.  Charles,  Jr.,  on  Surgical 
Diseases     of     the      Diaphragm, 
and     Subphrenic     Abscess,     vii. 
450-504 
Referred  pain,  in  Pott's  disease,  iv. 

944 
Reflex  joint  atrophy,  iii.  547 
Reflexes,  deep,  in  relation  to  diag- 
nosis, i.  539 
superficial,  in  relation  to  diag- 
nosis, i.  538,  539 
Reformed  eye,  v.  658 
Regeneration,  i.  256 

after  injury  of  peripheral  nerve, 

i.  289 
comparative   power  of,    in   dif- 
ferent tissues,  i.  257 
effected  by  cell  proliferation,  i. 

92 
factors  influencing  the  power  of, 
i.  256 
Regions  of  the  body  as  divided  for 

surgical  study,  ii.  695 
Reik,  Henry  Ottridge,  on  Pyogenic 
Diseases  of  the  Brain,  of  Otitic 
Origin,  v.  779-809 
Renal  (and  .see  Kidney) 

arteries,  abnormalities  of,  viii. 

89,91.92 
calculus,  viii.  110 


Renal     complications,     post-anaes- 
thetic, their  prophylaxis,  iv. 
230 
disease,  as  influencing  the  choice 
of  anfesthetics,  iv.  226 
in  operations,  i.  787 
source  of  danger  in  admin- 
istration of  anaesthetics,  i. 
785 
Rendle's  mask,  iv.  187 
Repair  of  skull  fractures,  v.  79 
the  process  of,  i.  92,  256,  259, 
261 
Reparative  proce.sses  as  they  differ 
in  experimental  and  complete 
fractures,  i.  282 
surgery  (and    see    Plastic    sur- 
gery), iv.  610 
Replacement  of  nose,  iv.  691 
Reposition  of  ovary,  viii.  399 
Resections   and   amputations,   and 
deaths  therefrom,  in  the  Spanish- 
American  War,  ii.  742 
Re.section  of  acromial  joint,  iv.  402 
of  clavicle,  iv.  402 
of  Fallopian  tube,  viii.  416 
of  hip  by  anterior  incision,  as 
recommended      by      Hueter, 
Barker,  Luecke,  and  Schede, 
iv.  432-434 
of  hip,  Kocher's  method,  iv.  432 
of  hip,  Langenbeck's  incision,  iv. 

431,  4.32 
of  hip,   Sprengel's   incision,   iv. 

432 
of  hip,  White's  posterior  incis- 
ion, iv.  430 
of  internal  jugular  vein,  in  sinus 

thrombosis,  v.  747 
of  lower  jaw,  iv.  385 
of   metacarpal   and  phalangeal 
bones  and  their  joints,  iv.  426 
of  oesophagus,  vii.  417 
of  ribs,  iv.  406;  viii.  50 

Friedrich's,     in     pulmonary 
tuberculosis,  viii.  54 
of  sterno-clavicular articulation, 

iv.  402 
of  tarsus,   osteoplastic,   iv.  463 
of   temporo-maxillary   articula- 
tion for  the  relief  of  fixation  of 
the  lower  jaw,  iv.  390 
of  upper  jaw,  osteoplastic,  with 
Langenbeck's  incision,  iv.  384, 
385 
Resolution  of  inflammation,  i.  98, 

99,  259 
Respiratory  acts,  changes  in  them, 
and    their   diagnostic   signifi- 
cance, i.  528 
disturbances,      post-anassthetic, 
the    several    affections    em- 
braced   in    the    name    ether- 
pneumonia,  iv.  229 
organs,  diseases  of,  a  source  of 

danger  in  operations,  i.  789 
system,     diagnostic     data     ob- 
tained from,  i.  527 
Rest  in  treatment  of  acute,  simple 
inflammation,  i.  113 
of  wounds,  i.  754 
"Rests"  as  related  to  neoplasms,  i. 
293 


Retention,    chronic,    in    accessory 
sinuses,  vi.  83 
of   urine,  iv.  158;   viii.  318,  363 
Retractor  bandages,  iv.  580 
Retractors,  i.  748 
Retrobulbar  tumors,  vi.  850,  852 
Retrocsecal  hernia,  vii.  611 
Retrocollis,  due  to  low  dorsal  Pott's 

disease,  iv.  783 
Retrodisplacements  of  uterus,  viii. 

458  . 
Retroduodenal       choledochotomy, 

viii.  273 
Retroflexion  of  uterus,  viii.  458 
Retrograding    mouse    tumors,    the 
immune  factor  in  the  blood,  i. 
400 
tumors,    action    of    x-ray    and 
radium,  i.  402 
Retro-cesophageal  abscess  in  Pott's 

disease,  iv.  949 
Retroperitoneal    abscess    (and    see 

Subphrenic  abscess),  vii.  493 
Retropharyngeal  abscess,  v.  819;  vi. 
343 
in  Pott's  disease,  iv.  949 
tumors,  vi.  861 
Retroversion  of  uterus,  viii.  458 
Reverdin  method  of  skin-grafting, 

iv.  620 
Rhabdomyoma,  embryonic  type  of, 

i.  316 
Rhabdomyo-sarcoma,  i.  317 
Rhachitic  spine,  the,  vi.  4.50 

diagnosed   from    Pott's   dis- 
ease, iv.  956 
"Rheumatism"    and    "rheumatoid 
ostitis,"      misapplication     of 
these  terms,  iii.  339 
as  distinguished  from  tubercu- 
losis of  the   knee   joint,    iii. 
699 
diagnosed  from  infantile  paral- 
ysis, iv.  826 
Rhinoliths,  i.  200 
Rhino-pharjmgitis  mutilans,  ii.  65 
Rhino-pharynx,  adenoids  in,  v.  825, 

826 
Rhinophyma,  v.  478 
Rhinoplasty,  iv.  679 
Rhinoscleroma  of  pharynx,  v.  824 
Rhus  poisoning  of  the  eyelids,  v.  550 
Ribs,  cervical,  vi.  318,  408 
deformities  of,  vi.  408 
dislocations  of,  iv.  28 
fractures  of,  iii.  110 
osteomyelitis  of,  vi.  409 
resection  of,  iv.  245,  406:  viii.  50 
sarcoma  of,  iii.  458 
syphilis  of,  vi.  410 
tuberculosis  of,  vi.  410 
Rib-spreader,  viii.  56 
Richards,     John     D.,      on      Sinus 
Thrombosis     of     Otitic     Origin, 
and  Suppurative  Disease  of   the 
Labyrinth,  v.  731-778 
Richelot's  method  of  operating  for 

salivary  fistula,  v.  444 
Richet's    operation    for    ectropion, 

iv.  669,  670 
Rickets,  i.  677 

accompanjing  indications  of,  iii. 
350 
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Rickets      and     chondrodystrophia 
fcetalis,    x-ray  diagnosis    be- 
tween, i.  676 
and    osteomalacia    not    clearly 

distinguished,  iii.  347 
as  affecting  bones  of  the  chest 

and  spinal  column,  iii.  349 
as   affecting   the   bones   of   the 

head,  iii.  349 
as  affecting  the  pelvic  bones,  iii. 

349 
as   involving  the   bones  of  the 

lower  extremities,  ii.  349 
as  involving  the  bones  of  the 

upper  extremity,  iii.  349 
chief  pathological   changes   oc- 
curring in,  iii.  347,  348 
craniotabes  of,  v.  25 
fractures  of  bones  in,  iii.  350 
intra-uterine,  iii.  347 
Rider's  bone,  i.  315;  ii.  404 
Riedel's    method    of    using    lateral 
traction  in  reduction  of  for- 
ward     dislocations     of     the 
humerus,  iv.  43 
Riedinger's    cla.ssiflcation    of    con- 
genital deformities,  iv.  733 
Rifle,    small-calibre,    ballistic    data 
of,  ii.  645 
the  modern  military,  ii.  644 
Rigg's  disease,  vi.  879 
Rigidity,  muscular,  vi.  460 

spinal,  vi.  454 
Risus  sardonicus  in  tetanus,  i.  457; 

iii.  24,  25 
Rixford,   Emmet,  on  Dislocations, 

iv.  3 
Robert's  operation  for  saddle-no.se, 

iv.  715 
Rochet's  operation  for  hypospadias, 

vi.  651 
Rodent  ulcer,  i.  359 

of  face,  V.  489 
Rodgers,  John  Kearney,  i.  43.  44 
Rodman,  John   Stewart,  and  Will- 
iam L.,on  Amputations  and 
Disarticulations,  iv.  263 
Rodman's  method  of  gastro-enter- 

ostomy,  vii.  367 
Roentgen-ray.     See     Radiographs, 

X-rays 
Roentgen-ray  department,  of  hos- 
pitals, viii.  879 
Roentgen-rays,     their      divergence 
and  its  results  in  photographs,  i. 
578 
Rolandic  area  of  brain,   diagnosis 
of  tumors  in,  v.  321 
fissure,  line  of,  v.  362,  363 
Roller   bandages,    varieties   of,   iv. 

547—576 
Rose  corns,  ii.  363 
Rose's   posture   for  extirpation   of 

the  tongue,  iv.  217 
Roser's   method   of  treating  dislo- 
cations backward  of   both  bones 
at  the  elbow,  iv.  55 
Rotter's  method  of  rhinoplasty,  iv. 

692 
Rouge's  method  of  restoring  lower 

part  of  nose,  iv.  703 
Round  ligament  of  uterus,  anatomy 
of.  viii.  395 


Round  ligament ,  hydrocele  of,  vi.  568 

shortening  of,  viii.  471 
Roux's  disarticulation  at  the  ankle- 
joint,  iv.  332 
method  of  gastro-enterostoniy, 

vii.  357 
nail  operation  for  femoral  her- 
nia, vii.  590 
Rubber  drainage  tubes,  i.  740 

gloves,  their  use  and  care,  i.  709 
tissue,  how  used,  i.  741 
Rudimentary  tail-formation,  vii.  14 
Rumpel's  test  for    idiopathic  dila- 
tation of  oesophagus,  vii.  448 
Rupture  of  kidney,  viii.  93 
of  liver,  viii.  206 
of  membrana  tympani,  v.  685 
of  rectum,  vii.  947 
of  spleen,  viii.  64 
of  urethra,  vi.  666 
of  urinary  bladder,  iii.  i56;   viii. 
287 
Rush  Medical  College,  of  Chicago, 

founded,  i.  27 
Rydygier's  method  of  splenopexy, 
viii.  76 

Sabre-bl.^de  deformity   of  leg  in 

syphilitic  osteitis,  iii.  389 
Sacro-coccygeal  cysts,  vii.  17,  20 
dimples,  vii.  20 
fove£e,  vii.  20 
region,  congenital  deformities  of, 

vii.  14 
sinuses,  vii.  20 
tumors,  vii.  17 
Sacro-iliac  articulation,  as  affected 
by  hypertrophic  arthritis, 
iii.  522 
tuberculous    disease    of,    iii. 
618 
synchondrosis,  strain  and  par- 
tial dislocation  of,  iv.  28 
tuberculosis  of,  vii.  8 
Saddle-nose,  iv.  625,  706;  v.  458 
Saemisch  keratotomy,  v.  617 
Saenger's  Ccssarean  section,  viii.  705 
Saliva  as  a  source  of  infection,  i.  699 
diagnostic  data  obtainable  from 
its  examination,  i.  561 
Salivary  calculi,  vi.  259 
Salivary-duct  fistula,  v.  440 
Salivary  glands,  ab.sence  of,  congen- 
ital, vi.  312' 
actinomycosis  of,  vi.  303 
anomalies  of,  vi.  312 
diseases  of,  surgical,  vi.  221 
injuries  of,  vi.  297 
Mikulicz's  disease,  vi.  303 
syphilis  of,  vi.  303 
tuberculosis  of,  vi.  303 
tumors  of,  vi.  303 
wounds  of,  vi.  221 
Salpingectomy,  viii.  416 
Salpingitis,  viii.  407 

diagnosed    from    acute    appen- 
dicitis, vii.  658 
tuberculous    and    non-tubercu- 
lous, viii.  421 
Salpingo-oophorectomy,   viii.    417, 

543  j 

Salt  .solution,  normal  or  physiologi-  | 

cal.  i.  704  i 


Saltikoff  and    Maasland,  investiga- 
tion of,  on  cerebral  concussion, 
V.  157 
Salves  and  ointments,  i.  759 
Sampson  of  Albany,  his  method  of 
controlling  hemorrhage  following 
pelvic  operations,  iv.  168 
Sandelin's  operation  for  restoration 

of  lower  lip,  iv.  660 
Sanies,  a  form  of  pus,  i.  124 
Sapraemia,  i.  96,  423,  425 
Sarcoma,    as    distinguished    from 
tuberculosis  of  the  knee-joint, 
iii.  700 

alveolar,  i.  334,  336 

angiomatous,  i.  338 

atypical  meso-hylomata,  i.  331, 
333 

central,  of  the  long  bones,  iii. 
446 

giant-celled,  i.  335;  iii.  445 

gross  appearances,  i.  331 

idiopathic   multiple  pigmented, 
ii.  387 

in  rats,  transplantation  of,  i.  391 

intranasal,  vi.  198,  857,  858 

large  round-celled,  i.  334 

medullary,  i.  332 

melanotic,  ii.  386 

melanotic,     spindle-celled     and 
alveolar,  i.  341,  342 

mixed-celled,  i.  335 

myeloid,  i.  335 

of  antrum,  vi.  170 

of  auricle,  v.  676 

of  biliary  ducts,  viii.  252 

of  bone,  iii.  440-464 

of  brain,  v.  310 

of  breast,  female,  vi.  529 

of  chest  wall,  vi.  414 

of  conjunctiva,  v.  584 

of  eyeball,  v.  644 

of  eyelids,  v.  559 

of  face,  V.  486 

of  femur,   Budin's  statistics  of 
operative  results,  iii.  462 

of  fibula,  iii.  464 

of  gluteal  region,  vii.  31 

of  humerus,  iii.  459-461 

of  intestines,  vii.  738 

of  iris,  V.  613 

of  jaw,  periosteal,  vi.  823 

of  kidney,  viii.  134,  136 

of  lachrymal  gland,  v.  593 

of  larynx,  v.  884 

of  liver,  viii.  223 

of  lung,  viii.  30 

of  mediastinum,  viii.  35 

of  Meibomian  glands,  v.  559 

of  mixed  type,  i.  343 

of  nasopharynx,  vi.  860 

of  neck,  vi.  351 

of  oesophagus,  vii.  420 

of  orbit,  V.  652 

of  ovary,  viii.  428 

of  pancreas,  viii.  189 

of  pelvic  bones,  vii.  13 

of  pelvis,  iii.  461 

of  penis,  vi.  688 

of  pharynx,  v.  857 

of  pleura,  viii.  14 

of  prostate,  viii.  354 

of  radius  and  ulna,  iii.  461 
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Sarcoma  of  rectum,  vii.  903 

of  salivary  glands,  vi.  304 

of  scalp,  V.  22 

of  scrotum,  vi.  695 

of  seminal  vesicles,  vi.  699 

of  skin,  ii.  385 

of  skin  of   abdominal  wall,  vii. 
87 

of  skull,  v.  32 

of  special  bones,  iii.  456 

of  spine  diagnosed  from  Pott's 
disease,  iv.  955 

of  spleen,  viii.  69 

of  testis,  vi.  698 

of  thyroid,  vi.  372 

of  tibia,  iii.  463 

of  tongue,  vi.  291 

of  urinary  bladder,  viii.  311 

of  uterus  (and  see  Uterus,  sar- 
coma of),  viii.  666 

of  vermiform  appendLx,  vii.  625 

of  vulva,  vi.  571 

periosteal,  iii.  448 

perithelial,  i.  338 

petrifying,  i.  343 

Ziegler's  classification  of.  i.  33.3 
Sarcomatous  osteitis,  iii.  465 

transformation  in  other  tumor.';, 
i.  333 
Satellite  veins,  described,  iv.  471 
Sauerbruch's    pneumatic     cabinet, 

iii.  458;    vii.  418;    viii.  44 
Sayre,  Lewis  A.,  i.  56 
Say  re's    (Lewis   A.)    apparatus   for 

torticollis,  iv.  779 
Sayre's    (Reginald)    apparatus    for 

torticollis,  iv.  780 
Scab,  healing  under  a,  i.  249 
Scalds,  viii.  975 

of  abdominal  wall,  vii.  93 

of  auricle,  v.  665 

of  face,  V.  428 

of  larynx,  v.  866 

of  pharynx,  v.  811 

of  tongue,  vi.  232 
Scalp,  air  collections  in,  v.  11 

anatomical  peculiarities  of,  v.  3 

aneurysm  of,  v.  23 

blood-vessels  of  the,  traumatic 
atfections  of  the,  v.  23 

cirsoid  aneurysm  of,  v.  19 

dermoid  cysts  of,  v.  14 

elephantiasis  molUs  of,  v.  16 

elephantiasis  nervorum  of,  v.  16 

emphysema  of,  v.  11 

gangrei^e  of,  v.  23 

hyperesthesia  of,  v.  23 

infectious  granulomata  of,  v.  24 

n»vus  vasculosus  of.  v.  18 

neuralgic  affections  of  the,  v.  2:i 

pachydermatocele  of,  v.  16 

plastic  surgery  of  the,  iv.  628 

Tillmanns'   method  of  bridging 
a  defect  in,  iv.  630 

post -zoster  neuralgia  of  the,  v. 
24 

syphilis  of,  v.  24 

tumors  of,  v.  11 

wounds  of,  v.  4 
Scalping,  v.  7 
.Scaphoid,  dislocations  of,  iv.  67 

(navicular),  dislocations  of,  iv. 
102 


!  Scapula,  chondroma  of,  iii.  428 
congenital  elevation  of,  iv.  735 
excision  of  the  glenoid  angle  of, 

iv.  405 
excision  of  entire,  iv.  403^05 
fractures  of,  iii.  121,  122,  123 
partial  excision  of,  iv.  405 
sarcoma  of,  iii.  459 
I  Scarification,  iv.  604 
j  Scars,  hypertrophic,  ii.  366 
Scar  tissue,  formation  of,  i.  263 
Schaefer's  method  of  treating  frac- 
tures of  the  patella,  iii.  191 
Schede's  operation  (thoracoplasty), 

viii.  52 
Schenck,  Benjamin  R.,  on  Surgery 
of    the    Ovaries    and    Fallopian 
Tubes,  viii.  391-443 
Schimmelbusch's  operation  for  re- 
.storing  the  cheek,  iv.  647 
operation  for    saddle-nose,    iv. 
712 
Schinzinger's   method  of  reducing 
forward   dislocations  of  the  hu- 
merus by  rotation,  iv.  45 
Schistosoma     haematobium,    caus- 
ing ulcerations  of  rectum,  vii.  794 
Schleich's    system    of    anaesthetic 

mixtures,  iv.  171 
Schools,  medical,  first  organization 

of,  in  America,  i.  3 
Schools  of  medicine,  not  recognized, 
viii.  739 
practice  must  be  in  accord- 
ance  with   one   to   which 
surgeon  belongs,  viii.  738 
Schreiber's  ivory  pins,  iii.  92 
Schroeder's    method    of    trachelor- 
rhaphy, vi.  592 
Schroetter-Tuerck  cannula  forceps, 

V.  882 
Schuetz's  adenotome,  v.  833 
Schwartz's  method  of  treating  vari- 
cose veins,  vii.  318 
Schwartze-Stacke      operation      for 
mastoiditis,  v.  715,  717,  756-758 
Sciatic  artery,  injury  of,  vii.  27 
ligation  of,  iv.  510;  vii.  28 
traumatic  aneurysm  of,  vii. 
27 
hernia,  vii.  605 
nerve,  stretching  of,  vii.  35 
Sciatica,  vii.  33 
Scirrhous  mamma,  vi.  515 
Scirrhus   carcinoma   of   breast,   fe- 
male, vi.  534 
Scissors,  i.  744 

Emmet's  denuding,  vi.  588 
Sclera,  operations  upon  the,  v.  616 
Sclerosis,  plastic  peritoneal,  vii.  753 
Sclerotic,  diseases  of,  v.  590 

wounds  of,  V.  591 
Sclerotomy,  anterior,  v.  623 

posterior,  v.  623 
Scoliosis,  vi.  470 
Scopolamine-morphine  anaesthesia, 

i.  480 
Scorpion,  its  sting  and  the  treat- 
ment of  it,  iii.  5 
Scrofuloderma,  ii.  323 
Scrotum,  absence  of,  vi.  657 
anatomy  of,  vi.  627 
bifid,  vi.  658 


Scrotum,  cysts  of,  vi.  695 
emphysema  of,  vi.  680 
gangrene  of,  vi.  675 
hypertrophy  of,  vi.  658 
injuries  of,  vi.  665 
lupus  of,  vi.  671 
malformations  of,  vi.  657 
o-dema  of,  vi.  680 
rudimentary,  vi.  657 
skin  diseases  of,  vi.  674 
tuberculosis  of,  vi.  671 
tumors  of,  vi.  695 
varicosities  of,  vi.  678 
Scudder's  method  of  treating  frac- 
tures of  the  patella,  iii.  186 
Scultetus,  abdominal,  of  adhesive 
j      plaster,  iv.  594 
Scurvy,  ii.  68 
Seaman,  Valentine,  i.  13 
Seamen's  skin,  ii.  374 
Sea.soned    tube,     its    radiographic 
value,     indicated     by     milliam- 
meter,  i.  618 
Sebaceous  cyst,  ii.  531 
of  auricle,  v.  674 
of  neck,  vi.  348 
of  penis,  vi.  687 
of  scalp  (and  see  Wens),  v. 
13 
glands,  in  abdominal  wall,  ad- 
enoma of,  vii.  86 
Second  intention,  healing  by,  i.  102, 

268, 270 
Secondary  adhesion,  healing  by,  i. 

251,  252 
Secretions,   diagnostic  value  of,   i. 
561,  567 
from   the  female  genital   tract, 
bacterial   examination    of,    i. 
565 
Sectio  alta,  vii.  105 
Section,  abdominal,  vii.  105  . 
Cesarean,  vii.  105 
exploratory,  vii.  113 
Sedillot's  method  of  repairing  sep- 
tum, iv.  705 
method  of  restoring  the  alae  nasi, 

iv.  697 
modification   of   PirogofF's   am- 
putation, iv.  334 
operation  for  restoring  upper  lip, 
iv.  650 
Sella  turcica,  tumors  of  region  of, 

V.  331 
Semilunar  bone,  dislocation  of,  iv. 
66 
cartilages,  dislocations  of,  iv.  89, 

90 
fold  of  Douglas,  vii.  Ill 
.Seminal  secretion,  diagnostic  dala 
obtained  by  examination  of, 
i.  566 
vesicles,  anatomy  of,  vi.  63- 
cysts  of,  vi.  698 
tuberculosis  of,  vi.  674 
tumors  of,  vi.  698 
vesiculitis,  chronic,  vi.  763 
Senn'sand  Watson's  c^rainage  tube, 

vii.  320 
Senn's  bloodless  amputation  at  tin- 
hip-joint,  iv.  355 
operation    for    excision    of    the 
shoulder  joint,  iv.  400 
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Senn's      operation     for      restoring 
upper  lip  and  face,  iv.  651 
plaster-of-Paris       dressing       in 
treatment  of  fractures  of  the 
neck  of  the  femur,  iii.  173 
researches    on    the    ligation    of 
blood-vessels,  i.  725 
Sensory  cortex,  of  brain,  v.  270 
Sepsis,  its  surgical  meaning,  i.  695 
Septicajmia,  i.  96,  423 
crypt ogenetic,  i.  430 
due  to  mixed  infection,  i.  431 
Septico-pysemia,  i.  439 

as  a  result  of  diffuse  suppura- 
tion, i.  255 
Septum  of  nose,  repair  of  lower  part 

of,  iv.  703 
Sequestra,  i.  223 

their  persistence,  i.  286 
Sequestrum,  in  cranial  syphilis, v.  42 
Sero-fibrinous  catarrh,  i.  116 
Sero-purulent  catarrh,  i.  116 
Sero-pus  defined,  i.  253 
Serositis,  multiple,  vii.  753 
Serous  effusion  in  inflammation,  i. 
116  , 

meningitis,  v.  236 
surfaces,  fibrinous  exudate  upon, 
i    119 
Serre's  operation  for  repair  of  sep- 
tum, iv.  703 
operation     for     restoration     of 

lower  lip,  iv.  654 
operation  on  mouth,  iv.  667 
Serum   or  agglutinative   reactions, 
their   surgical    diagnostic    value, 
i.  560 
Serum  therapy  in  septicKmia  and 

pyEemia,  i.  443 
Sex  as  bearing  on  diagnosis,  i.  508 
relation    of,    to    surgical    prog- 
nosis, i.  777 
Shepherd,   Francis  J.,   on  Surgical 
Diseases    and    Wounds    of    the 
Thyroid  and  Thymus,  vi.  353-400 
Shippen,  William,  Jr.,  i.  7 
Shock,  i.  463,  464 

alcoholism  in  relation  to,  i.  483 
amputation  during,  i.  486 
and  collapse,  differentiation  be- 
tween, i.  491 
and  hemorrhage,  i.  485 
blood-pressure  to  be  watched  as 

an  index  of,  i.  490 
choice  and  management  of  an- 
aesthetics in,  iv.  226 
Crile's  experimental  work  on,  i. 

468 
diabetes  as  related  to,  i.  482 
Howell's  conclusions  in  regard 

to,  i.  467 
in  abdominal  operations,  i.  475 
in     operations     involving     the 

diaphragm,  i.  475 
in  operations  on  the  head,  i.  471 
in  operations  on  the  neck,  i.  472 
in  operations  on  the  spleen,  i. 

476 
in  operations  on  the  thorax,  i. 

473 
infants  less  liable  to,  i.  774 
influence  of  atmospheric  press- 
ure as  a  factor,  i.  288 
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Shock,  injuries  of  the  skin    in  re- 
lation to,  i.  469 
nephritis  in  relation  to,  i.  482 
operative  details  influencing,  i. 

469 
pain  as  bearing  on  the  produc- 
tion of,  i.  469 
relation  of  cerebral  concussion 

to,  V.  161 
relation   of,    to    fall     in    blood 

pressure,  i.  465 
relation  of,  to  local  infections,  i. 

483 
relation  of,  to  starvation,  i.  484 
relations  of  spinal  anesthesia  to, 
i.  480 
Shoes,  proper,  iv.  880 
Shortening  and  rotation  outward  of 
the  limb  in  fractures  of  the 
shaft  of  the  femur,  iii.  178 
of  the  limb  in  hip-joint  disease, 
means  of  ascertaining  it,  iii. 
643 
Shotgun  wounds,  ii.  655 
Shoulder  cap,  in  treatment  of  frac- 
tures of  humerus,  iii.  128 
Shoulder-joint,  amputation  at,  i.  59 
congenital  dislocation  of,  iv.  738 

treatment,  iv.  740 
disarticulation   b.y   the   raccjuet 

incision,  iv.  309 
disarticulation  of  arm  and  shoul- 
der girdle,   anterior  incision, 
iv.  311 
epiphyseal       development       as 
shown  by  radiography,  i.  592 
excision  of,  iv.  392-401 
infantile  paralysis  of,  iv.  818 
obstetrical  paralysis  of,  iv.  738 
penetrating  wounds  of,  iii.  736 
periarthritis  of,  vii.  44 
resection  of,  for  unreduced  dis- 
location, iv.  400,  401 
sprains   and   contusions   of,    iii. 

735 
tuberculous  disease  of,  iii.  601- 
607 
Shrady's    method    of    transferring 

flaps,  iv.  618 
Sialoadenitis  acuta,  vi.  299 
Sialodochitis,  vi.  302 
Sialolithiasis,  vi.  259 
Sick-bay  on  battle-ship,  viii.  982 
Sickness,  post-anjesthetic,  its  pro- 
phylaxis   and    management,    iv. 
228 
Siderosis,  i.  207 

Sight,  sense  of,  in  relation  to  diag- 
nosis, i.  540 
Sigmoid  flexure,  vii.  763 
diverticulitis  of,  vii.  703 
drainage  tube,  viii.  326 
foreign  bodies  in,  vii.  947 
peridiverticulitis  of,  vii.  703 
Sigmoiditis,  vii.  930 
Sigmoidopexy,  vii.  887 
Silicosis,  i.  207 

Silk  as  used  for  sutures  and  liga- 
tures, i.  725 
Silkworm  gut    as    material  for  su- 
tures, i.  726 
Silver  wire  as  suture  material,  i.  727 
in  gynaecology,  i.  57 


Silver  wire  in    treatment    of   frac- 
tures, i.  728 
Simmons,  Channing  C,  on  tumors 

originating  in  bone,  iii.  394 
Simon's    method    of    using   lateral 
traction  in  reducing  forward 
dislocations  of  the  humerus, 
iv.  43 
operation  for  hare  lip,  v.  513 
Simpson   as   introducer  of   chloro- 
form as  an  anaesthetic,  iv.  169 
Simpson's     operation     for     retro- 
verted  uterus,  viii.  479 
Sims,  J.  JIarion,  i.  57 
Sims'     method    of    operation    for 
vesico-vaginal  fistula,  vi.  621 
position,  vi.  582,  583 
Sinkler's  reflex,  i.  540 
Sinuses,  accessory,  of  the  nose,  dis- 
eases   of,    in    general,    vi. 
83-89 
of  antrum,  vi.  156 
of  ethmoidal  cells,  vi.  90 
of  frontal  sinus,  vi.  113 
of  sphenoidal  sinus,  vi.  180 
diseases  of,  vi.  83 
pericranii,  v.  12 
pilo-nidal,  vii.  20 
sacro-coccygeal,  vii.  20 
sigmoid,  septic  thrombosis  of,  v. 

249 
superior      longitudinal,      septic 

thrombosis  of,  v.  249 
tuberculous.  Beck's  method  of 

treating,  vii.  553 
venous,  injuries  of  the,  v.  205 
Sippy's  oesophageal  dilator,  vii.  448 
Skeleton,  living,  i.  171 

use  of,  to  illustrate  testimony, 
viii.  791 
Skene's  glands,  inflammation  of,  vi. 

560 
Skey's    modification    of    Lisfranc's 

operation,  iv.  324 
Skin,  atrophy  of,  i.  179 

local  ancpsthetization  of,  iv.  240 
methods  of  filling  in  gaps  in  the, 

iv.  614 
sarcoma  of,  of  abdominal  wall, 

vii.  87 
sterilization,  i.  702,  708 
Skin-grafting,  iv.  620-624 
after  extensive  burns,  i.  252 
for  a;-ray  ulcers,  vii.  40 
Reverdin  method,  iv.  620 
Thiersch  method,  iv.  620 
Woelfe-Krause  method,  iv.  622 
Skull,  angio.sarcoma  of,  v.  32 
carcinoma  of,  v.  31 
chondroma  of,  iii.  429 
contusion  of,  by  gunshof  wound, 

V.  87 
fractures  of,  v.  48 

escape  of  cerebral  substance 

in,  V.  76 
escape  of  cerebro-spinal  fluid 
in,  V.  75 
gigantism  of,  v.  28 
gunshot  wounds  of  the,  v.  86 
gutter  fracture  of,  ii.  702 
new  growths  of,  v.  28 
osteomalacia  of,  v.  26 
parasitic  cysts  of,  v.  28 
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Skull,  taenia  echinococcus  in,  v.  28 
tuberculous  rlisease  in  bones  of, 

iii.  599 
wounds  ot,  V.  48,  95 
Sling  for  lower  extremity,  iv.  577 

for  upper  extremity,  iv.  576 
Sloughing,  i.  229;   ii.  201,  202 

of  the  urethra,  ii,  294 
Small-arms,  definition  of  the  term, 

ii.  643 
Smell,  cortical  area  concerned  with, 
V.  273 
sense  of,  its  importance  in  diag- 
nosis, i.  541 
Smith,  Alban  G.,  i.  15 
Henry  H.,  i.  19 
Joseph  M.,  i.  14 
Nathan,  i.  21 
Nathan  R.,  i.  24,  48 
Smith's  (Nathan  R.)  apparatus  for 
ununited  fractures  of  the 
thigh,  iii.  221,  224 
anterior  splint  in  the  treat- 
ment of  fractures  of  the 
neck  of  the  femur,  iii.  175 
Smith's  (Noble)  operation  for  torti- 
collis, iv.  802 
Smith's  (R.  W.)  modification  of  Lis- 

franc's  operation,  iv.  324 
Smith,  Stephen,   on  Evolution    of 
American  Surgery,  i.  3 
statistics   of   recovered   am- 
putations done  in  the  pe- 
riod of  shock,  iv.  278 
Smith,  Stephen,  and  Smith,  Sidney, 
on  the  Civil  Obligation  of  Sur- 
geon and  Patient  in  the  Practice 
of  American  Surgery,  viii.   713- 
820 
Smoker's  patch,  vi.  236 
Smyth,  A.  W.,  i.  43 
Snake-bites,  iii.  6,  11 

poisoning  by,   Calmette's   anti- 
venene   in   treatment   of,    iii. 
14 
Snake-venom,  its  constituents  and 

effects,  iii.  9-11 
Snakes,  poisonous,  peculiarities  of 

teeth  and  fangs,  iii.  7 
Snydacker's   method   of   blepharo- 

plasty,  V.  575 
Solarium,  the,  viii.  847 
Soluble-glass  bandages,  iv.  590 
Solutions  of    eucain     B    for  local 
ansesthesia,  iv.  235 
for  local  aneesthesia,  Braun,  iv. 
235 
Somnoforme  as  an  anaesthetic,  iv. 

171,  207 
Somnoforme-ether     sequence      for 

anesthesia,  iv.  210 
Sonnenberg's  operation  for  ectopia 

vesica",  viii.  284 
Sounds,  urethral,  vi.  786 

use  of,  in  diagnosis  of  vesical  cal- 
culus, viii.  308 
Space  of  Retzius,  abscess  of,  vii.  78 
Spanish  windlass,  iv.  263,  266 
Spasm  of  larynx,  v.  896 
spinal  accessory,  iv.  786 
sympathetic,  of  the  eyelids,  v. 
556 
Spasmodic  torticollis,  iv.  767,  786 


Spastic    infantile    paralysis,    diag- 
nosed from  infantile  paralysis,  iv. 
823 
Spear's    shell-wound    packet,    viii. 

999 
Specialist,    determination    of    fact 
whether  surgeon  is  a,  viii.  727 
standard  of  skill,  etc.,  required 
of,  viii.  729,  740,  741 
Speculum,  Earle's  rectal,  vii.  768 
Speech,     cortical     area    concerned 

with,  V.  273 
Spence's  operation  for  amputation 
at     the     shoulder-joint      advan- 
tages claimed  for  this  method,  iv. 
303-305 
Spermaceti,  in  plastic  operations,  iv. 

625 
Spermatic  artery,  thrombosis  of,  vi. 
666 
cord,  anatomy  of,  vi.  630 
injuries  of,  vi.  665 
torsion  of,  causing  strangula- 
tion of  testis,  vi.  667 
tumors  of,  vi.  696 
twisted,  vi.  668 
Spermatocele,  vi.  685 
Spermatocystitis,  vi.  763 
Spermatozoa,  vi.  628 
Sphacelus,  ii.  201,  202 
Spheno-ethmoidal   recess,  anatomy 

of  the,  vi.  95 
Sphenoidal  sinus,  absence  of,  vi.  170 
acute    inflammation    of,    vi. 

180 
anatomy  of,  vi.  170 
catheterization  of,  vi.  175 
chronic  inflammation  of,  vi. 

181 
chronic   suppuration  of,   v'i. 

181 
tumors  of,  vi.  200 
Sphincterectomy,  v.  620 
Spider  cancer,  of  face,  v.  470 
Spiller-Frazier  method  of  operation, 
intracranial,  upon  the  trigeminal 
nerve,  v.  397 
Spina  bifida,  vi.   462 

operative  procedures,  vi.  466 
Spina  bifida  occulta,  vi.  465 
Spina  ventosa,  iii.  445,  616 

in  the  foot,  iii.  723 
Spinal  accessory  nerve,  injury  to,  in 
neck,  vi.  330 
operations    on,    iv.    800; 
V.  415 
spasm,  iv.  786 
anaesthesia.    Bier's    method    of 

injection,  iv.  259,  260 
column,  deformities  of,  vi.  462 
dislocation  of,  vi.  129 
fracture  of,  vi.  429 
fracture-dislocation    of,     vi. 

429,  437 
surgery  of,  vi.  401 
tuberculous  di-sease  of,  and 
the    deformities    resulting 
therefrom  (and  see  Pott's 
disease),  iv.  927 
wounds  of,  vi.  421 
cord,  atrophic  di.seases  of,  i.  178 
complete    transverse    injury 
of,  i.  543 


Spinal  cord,  complete  unilateral  in- 
jury of,  i.  543 
degeneration    of     (compres- 
sion myelitis),  i.  177 
diseases  of  cauda  equina,  vi. 

501 
diseases  of  conus  terminalis, 

vi.  501 
injuries  of  cauda  equina,  vi. 

501 
methods  of  exposing,  vi.  498 
partial  lesions  of,  i.  543 
tumors  of  cauda  equina,  vi. 

501 
tumors  of,  relative  frequency 
of    different    varieties  of, 
vi.  489 
wounds  of,  vi.  421 
wounds  of  conus  terminalis, 
vi.  501 
Spine,  actinomycosis  of,  vi.  448 
anatomy  of,  iv.  927 
ankylosis  of,  vi.  456 
arthritis  deformans,  vi.  454 
arthritis  of,  infectious,  vi.  451, 

454 
attitude  of,  in  stooping,  iv.  941 
Becterew's    di.sea.se    of     (spinal 

rigidity),  vi.  458 
caries   of    (and   see    Pott's   dis- 
ease), iv.  927 
chronic    ankylosing    inflamma- 
tion of,  vi.  456 
congenital  scoliosis  of,  vi.  484 
contusions  of,  vi.  422 
curvature  of,  angular  (and  see 
Pott's  disea.se),  iv.  927 
antero-posterior     (and     see 
Pott's  disease),  iv.  927 
curves  of,  iv.  928 
ci/phose  heri'do-traumal ique ,     vi. 

459 
Ericson's,  vi.  422 
fractures  of,  in  general,  patho- 
logical changes,  vi.  439 
gonorrheal,  vi.  452 
gunshot  wounds  of.  vi.  423 
hysterical,  vi.  461 
lateral    curvature  of    (and  see 

Scoliosis),  vi.  470 
litigation,  vi.  423 
osteoartluitis  of,  vi.  458 
osteomyelitis  of,  acute,  vi.  448 
ostitis  deforraan;s  of,  vi.  455 
rhachitic,  the,  vi.  450 
scoliosis,  vi.  470,  484 
spondylitis  defommns  of,  vi.  455 
spondylolisthesis,  vi.  461 
spondijlose  rhizomt'tique,  vi.  459 
stab-wounds  of,  vi.  423 
syphilis  of,  vi.  450 
tumors  of,  vi.  486 
Spirocha'ta  pallida,  i.  566 
Splay-foot  (and  see  Weak  foot),  iv. 

872 
Spleen,  anomalies   and   diseases  of, 
viii.  61 
surgery  of  the,  viii.  59 
wounds  of,  viii.  66 
Splenectomy,  viii.  74 
Splenic  aniemia,  viii.  71 
Splenius  mu.scle,  anatomy  of,  iv.  787 
Splenomegaly,  primary,  viii.  71 
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Splenopexy,  viii.  76 
Splenoptosis,  viii.  61 
Splenotomy.  viii.  75 
Splint,  Bavarian,  description  of.  iv. 
58.3 
Brown's  (Buckminster)  for  torr 

ticoUis.  iv.  788,  789 
dental,  vi.  48 
in  young  horses,  iii.  255 
Kaulyang,  viii.  955 
Splinters  in  hands  and  feet  vii.  42 
Spondylitis  deformans,  vi.  455 
Spondylolisthesis,  iv.  956    vi.  461 
Spondylolisthetic  pelvis,    vii.  3 
Spondylose/hizomiiique,  vi.  459 
Sponges  or  pads,  i.  720     iv.  138 

left  in  wound  after  operation, 
malpractice,  viii.  761 
Sprains,  iii.  725 

diagnosed  from   Pott's  disease. 

iv.  956 

Sputum,  diagnostic  importance  of 

pathological   findings   therein,    i. 

563,  564 

Squint     (and    see    Strabismus),  v. 

638 
Ssbanajew-Frank's  method  of  gas- 
trostomy, vii.  405 
Stab-wound  drain,  vii.  117 
of  penis,  vi.  665 
of  spine,  vi.  423 
of  spleen,  viii.  66 
Stacke's  method  of  forming  meatal 
flap,  V.  723 
operation  for  mastoiditis,  v.  727 
Staphylococci  and  their  effects,  i. 

417 
Staphyloma,  v.  605 
Staphylorrhaphy,  v.  524 
Staphylotomy,  v.  817 
Starch  bandages,  iv.  590 
Starr,  Clarence  L.,  on  Tuberculous 
Disease  of  the  Spinal  Column  and 
the   deformities   resulting   there- 
from, iv.  927 
Status  epilepticus,  v.  300 

lymphaticus,  vi.  397;    viii.  34 
as  related  to  rickets,  iii.  351 
Stay  sutures,  i.  752 
Steam  sterilizer,  i.  714 
Steatorrhcea,  in  pancreatic  diseases, 

viii.  177 
Steel  brace,  Taylor's  (C.  F.).  iv.  971 
Steinthal's     operation    for     rhino- 
plasty, iv.  688 
Stellwag's  sign,  v.  556 
Stenosis,  intestinal,  chronic,  vii.  732 
of  external  auditory   canal,   v. 

679 
pyloric,  vii.  335 
Stenson's  duct,  fistula  of,  vi.  298 
Stercorsmia  in  its  relation  to  sur- 
gical prognosis,  i.  790 
Stereoscopic    radiographs,    how    to 

take  them,  i.  636 
Sterility,  relation  of  uterine  fibro- 

myoma  to,  viii.  571 
Sterilization    of    catgut,  the    Clau- 
dius   or    iodine    method    de- 
scribed, i.  731 
of  dressings,  i.  713 
of  hands,  i.  702 
of  instruments,  i.  711 


Sterillization  of  nail  brushes,  i.  703 
of  skin  at  .seat  of  operation.  1.  702 
of  soap,  i.  702 

of  sutures  and  ligatures,  i.  724 
of  water,  apparatus  for,  i.  712 
Sterilizer,  Japanese  field,  viii.  954 
Sterilizing    outfit,    steam-pressure. 

viii.  987 
Sterno-cleido-mastoid  muscle,  anat- 
omy of,  iv.  787,  788 
tenotomy  of,   for  torticollis, 
iv.  774 
Sternum,  echinococcus  of,  vi.  411 
fractures  of,  iii.  108 
osteomyelitis  of,  vi.  409 
sarcoma  of,  iii.  458 
syphilis  of,  vi.  410 
tuberculosis  of,  vi.  410 
Sternum  and  ribs,  tuberculous  dis- 
ease of,  iii.  617 
Stevens,  Alexander  H.,  i.  14 
Stewart,  Francis  T.,  and  Le  Conte, 
Robert  G.,  on  Surgery  of  the  Peri- 
cardium, Heart,  and  Blood-ves- 
sels, vii.  146-331 
Stewart,  (ieorge  David,  on  Surgery 
of  the  Liver,  Gall-bladder, 
and  Biliary  Passages,  viii. 
19.3-278 
on  Surgery  of  the  Pancreas, 
viii.   159-192 
Stewart,  George  D.,  on  Torticollis, 

iv.  767 
Stewart,  J.  Clark,  on  Surgical  Dis- 
eases  and    Wounds   of    Muscles, 
Tendons,  Bursae,  etc.,  ii.  399 
Stiff-neck,  treatment  of,  iv.  785 
Stimson,  Lewis  A.,  statistical  tables 
of  dislocations,  quoted  from,  iv. 
11-13 
Stimson's  method  of  reduction  of 
backward  dislocations  of  the 
hip,  iv.  79 
method  of  treating  fractures  of 

the  patella,  iii.  185 
method  of  using  lateral  traction 
in  reducing  forward  disloca- 
tions of  the  Viumerus,  iv.  43,  44 
theory  of  congenital  dislocations, 
iv.  734 
Stings,  viii.  974 

of  bees  and  wasps  on  tongue,  vi. 
232 
Stitch  abscesses,  i.  753 
St.  Louis  Medical  College,  i.  29 
Stokes,     Surgeon-General     Charles 
Francis,  on  Naval  Surgery,  viii. 
970-1029 
Stokes'   apparatus  for  transferring 
wounded  at  sea,  viii.  1023 
shell-wound  packet,  viii.  998 
.'^plint  stretcher,  viii.  1008,  1009 
.supracondyloid     amputation  at 
the  knee-joint,  iv.  347 
Stomach,  acute  dilatation  of,  post- 
operative, iv.  154 
as  a  machine  for  digesting  food, 

vii.  333 
atrophy  of,  i.  181 
hour-glass,  vii.  379 
perforation  of,  vii.  341 
prolapse  of    (and   see  Gr.strop- 
tosis),  vii.  .389 


Stomach,  surgical  diseases  of,  i.  519; 
vii.  332 
wounds  of,  vii.  332 
Stomatitis,  vi.  221,  878 
Stone,  James  S.,  on  Hare  Lip  and 
Cleft  Palate,  v.  500-546 
on  Plastic  Surgery,  iv.  610 
Stone,  Warren,  i.  28 
Stone  in  the  urinary  bladder,  viii. 

306 
Stools,  diagnostic  examination  of, 

i.  525 
Stooping,  attitude  of  spine  in,  iv. 

941 
Storp's  suspension  cuff,  iii.  151 
Stovaine  as  a  'local  anaesthetic,  iv. 

233 
Strabismus,  v.  638 
Strangulation,  vii.  727 

of  testis,  from  torsion  of  cord, 
vi.  667 
Strawberry  marks,  v.  470 
Streptococci  and  their  effects,  i.  417 
Streptothrix  madurfp,  ii.  61 
Stretching  of  sciatic  nerve,  vii.  35 
Stricture  of  lachrymal  duct,  treat- 
ment of,  V.  595 
of  oesophagus,  vii.  428 
of    rectum    (and    see    Rectum, 

stricture  of),  vii.  83S 
of   urethra    (and   see     Urethra, 
stricture  of),  vi.  773 
Struma    Gravesiana    coUoides,    vi. 
379 
lingualis,  vi.  2.56 

lipomatodes  aberrata  renis,  viii. 
135 
Strumitis,  vi.  365,  370 
Stumps,  amputation,  iv.  268;  vii.  67 
Stye,  V.  551 
Styloid  process  of  ulna  or  radius, 

fractures  of,  iii.  148 
Styptics,  control  of  hemorrhage  by, 

vii.  240 
Subastragaloid  amputation  by  Far- 
abeuf's  method,  iv.  329 
dislocation  (luxatio  sub  talo),  iv. 
98 
Subclavian  artery,  aneurysm  of,  vi. 
337 
left,  ligation  of,  within  the 

scaleni,  i.  43 
ligature  of,  iv.  49.3-495;  viii. 
41 
Subdiaphragmatic  ab.scess,  i.  128 
Subiliac  bursitis,  vii.  51 
Submaxillary  gland  (and  see   Sali- 
vary glands),  vi.  298 
Submental    connective    tissue,    in- 
flammation of,  V.  444 
Suboccipital  lymph  nodes,  v.  419 
Subparotid    ymph  nodes,  v.  420 
Subperiosteal    tuberculous    disease 

of  bone,  hi.  579 
Subphrenic  abscess,  vii.  450,  478 
Substitutes  for  cocaine  as  local  an- 

lesthetics,  iv.  2.33 
Subungual  exostoses,  iii.  409,  410 
Sudeck's  frai.se,  v.  355 
.Suppuration,  i.  121,  250 
Suppurative  meningitis,  v.  240 
Supraduodenal       choledochotomy. 
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Suprapubic  aspitation,  vi.  797,  805; 
viii.  321 
lithotomy,  viii.  328 
prostatectomy,  viii.  370 
Surgeon  and  patient,  civil  obliga- 
tion of,  viii.  713 
Sutures  and  other  foreign  bodies,  i. 
274 
Connell,  vii.  736,  738,  754 
Cushing's  right-angle,  vii.  754 
Czemy,  vii.  734 
Czerny-Lembert ,  vii.  734,  754 
Dupuytren,  vii.  738 
Gould's,  vii.  736 
Halsted's,  vii.  736,  754 
in  lung,  viii.  57 
insoluble,  i.  275 
intercut icular,  vii.  129 
intracuticular,  vii.  129 
Lembert,  vii.  734,  754 
materials,  i.  274 
mattress,  vii.  736 
of  arteries,    control    of   hemor- 
rhage by,  vii.  249 
pur.se-string,  vii.  748,  756 
.soluble,  how  disposed  of,  i.  275 
subcuticular,  ii.  613 
Suturing  of  intestinal  wounds,  his- 
tology of  the  healing  process, 
i.  276 
of    wounds;    tier    sutures    and 
stay  sutures,  i.  752 
Sweat,  sterile  and  otherwise,  i.  698 
Sweet,  J.   E.,  on    the   Relation  of 
Blood-Pre.ssure  to  Surgery,  viii. 
106.3-1082 
Sylvester's  method  of  artificial  res- 
piration, iv.  196 
Sylvian  fissure,  line  of,  v.  362,  363 
Symblepharon,     operations   for,  v. 

567 
Syms'  prostatic  tractor,  viii.  389 
Syme's  amputation,  iv.  271 
horse-shoe  splint,  iii.  206 
modification  of  the  circular  am- 
putation of  the  thigh,  iv.  349 
operation  for  disarticulation  at 

the  ankle-joint  ..iv.  329-332 
operation,  instruments  required 
and  details  of  the  procedure, 
iv.  330 
operation     for     restoration     of 
lower  lip,  iv.  657 
Sympathetic    ganglia,  removal    of, 
for  idiopathic  epilepsy,  v.  299 
nerve,    injury   to,   in   neck,    vi. 
330 
Symphyseotomy,  viii.  707 
Symph.vsis  pubis,  neuralgia  of,  vii. 
36 
tuberculosis  of,  iii.  022;  vii. 
11 
Syndactylism,  iv.  634 
Syndesmosis  defined,  i.  284 
SynechiEP,  v.  609 

after  cataract  operations,  v.  635 
anterior,  separation  of,  v.  619 
of  ear,  v.  714 
Synechtomy,  v.  714,  715 
Synechtotomy,  v.  621 
Synostosis  defined,  i.  284 
Synovial  membranes  described,  iii. 
559 


.Synovial    membranes,    gummatous 
deposits  on,  iii.  538 

villi  described,  iii.  559 
Synovitis,    as    distinguished    from 
tuberculosis  of  the  knee-joint,  iii. 
698 
Syphilides,  secondary,  ii.  IIQ 

serpiginous  ulcerative,  ii.  114 
Syphilis  a  cause  of  ulceration,  i.  226 

as  a  cause  of  pathological  dis- 
location, iv.  8 

as  affecting  the  mucous  mem- 
branes, ii.  Ill 

as  affecting  the  nails,  ii.  112 

cerebral,  v.  242 

congenital,  of  anus,  vii.  800 
of  rectum,  vii.  800 

cranial,  v.  36 

hereditary,  certain  phases  of, 
iii.  382 

meningeal  and  cerebral,  v.  242 

methods  of  administering  mer- 
cury other  than  hypodermic, 
ii.  138 

mixed  treatment  in,  ii.  139 

not  a  bar  to  operative  measures, 
i.  792 

of  accessory  sinuses,  vi.  85 

of  auricle,  v.  671,  676 

of  blood-vessels,  ii.  120 

of  bone,  ii.  128 

of  brain  (and  see  Meningitis, 
syphilitic),  v.  301 

of  breast,  female,  \  i.  519 

of  bursse  and  tendon  sheaths,  ii. 
128 

of  clavicle,  \  i.  416 

of  eye  and  ear,  ii.  116 

of  eyelids,  v.  552 

of  face,  V.  457 

of  jaws,  vi.  886 

of  joints,  iii.  536 

of  kidney,  ii.  119 

of  larynx,  v.  874 

of  liver,  ii.  117     viii.  226 

of  lymph  nodes,  gummatous,  ii. 
128 

of  muscles,  ii.  128 

of  nervous  system,  ii.  121 

of  pelvic  bones,  vii.  12 

of  pharynx,  v.  842 

of  prostate,  viii.  350 

of  rectum,  ii.  121 

of  ribs,  vi.  410 

of  salivary  glands,  vi.  303 

of  scalp,  V.  24 

of  spine,  vi.  450 

of  sternum,  vi.  410 

of  testicle,  ii.  126 

of  thyroid,  vi.  372 

of  tongue,  vi.  293 

of  upper  air  passages,  ii.  123 

of  viscera,  ii.  116 
Syphilitic  affections  of  bone,  iii.  376, 
387 

alopecia,  ii.  Ill 

cachexia,  ii.  101 

caries,  iii.  373-375 

condylomata  of  female  genitals, 
vi.  565 

dactylitis,  iii.  384 

gumma,  ii.  100 

hyperostosis  of  the  tibia,  iii.  388 


Syphilitic  joint    disea.se,  its  differ- 
entiation  from    tuberculosis, 
iii.  537,  699 
necrosis,  peculiarities  of,  iii.  376 
nodes,  their  characters  and  sig- 
nificance, ii.  105 
osteitis,     showin.?     sabre-blade 

deformity  of  leg,  iii.  389 
osteomyelitis,  hi.  366-371 
periostitis,  iii.  365 
rupia,  ii.  114 

skin  lesions,  their  general  char- 
acteristics, ii.  114 
ulceration  of  rectum,  vii.  799 
ulcers,  deep,  i.  230 
of  leg,  ii.  113 
superficial,  i.  230 
Syphiloma,  ano-rectal,  of  Fournier, 

vii.  800 
Syringes  and  needles,  for  injections 
for  spinal  aniesthesia,  iv  258,  259 
Syringomyelia,  bone  changes  in,  iii. 

363 
Syringomyelocele,  vi.  464 
Szokalski's  method  of  operation  for 

pterygium,  v.  594 
Szymanowski's  method  of  blepharo- 
plasty,  iv.  675:  v.  572 
method  of  closing  artificial  anu^, 

vii.  543 
method  of  restoring  lower  part 

of  no.se,  iv.  703 
operation  for  ectrojiion,  i\-.  670 
operation  for  making  an  exter- 
nal ear,  iv.  719 
operation    for    saddle-nose,    iv. 
713,  715 

T.\BE.s,  bone  changes  in,  iii.  363 
Taenia  echinococcus  in  skull,  v.  28 
Tagliacotian   method   of  blepharo- 

plasty,  the,  v.  574 
Tagliacozzi's     method     of     plastic 
surgery  (and  see  Italian  method), 
iv.  613 
Tails,  in  human  beings,  vii.  14 
TaUpes,  iv.  896 

Tamponades  and  drains,  iv.  539-542 
Tansley's   operation   for  pto.sis,   v. 

569 
Tarantula,  its  sting  and  the  treat- 
ment of  it,  iii.  5 
Tarsal    bones,    dislocations    of    in- 
dividual ones,  iv.  100 
fractures  of,  iii.  210 
tuberculous    disea.se    of,    iii. 
720,  722 
Tarsitis,  v.  5.58 

Tarso-metatar.sal    articulations    as 
grouped   by  Henry   Morris,   into 
three  joints,  iv.  321 
Tarsorrhaphy,  v.  566 
Tarsus,  resection  of,  iv.  463 
Taste,     cortical     areas    concerned 
with.  V.  273 
.sense   of,   its   alterations  as   in- 
fluencing diagnosis,  i.  542 
Tattooing  of  cornea,  v.  619 
Tattoo  marks,  ii.  393 

methofis  of  removal,  ii.  394 
Tavel's  modification  of  Kroenlein's 
operation  for  orbital  tumors,  vi. 
869 


GENERAL   INDEX. 


1141 


Taxis,     in     strangulated     inguinal 

hernia,  vii.  569 
Taylor  chin  cup,  for  Pott's  disease, 
iv.  973,  977 
club-foot  brace,  iv.  910 
club-foot  shoe,  iv.  830,  831 
method    of   operating   for   cleft 

palate,  v.  538 
steel  brace,  iv.  971 
Taylor  and  Houghton's  method  of 
cranio-cerebral     topography,     v. 
363 
T-bandage,  abdominal,  or  abdom- 
inal binder,  iv.  578 
of  chest,  iv.  578 
single  and  double,  iv.  577 
Teale's  amputation  of  the  leg,  with 
a  large  anterior  flap,  iv.  337 
suction  operation  for  cataract, 
V.  628 
Teeth,  diagnostic  data  supplied  by 
them,  i.  517 
disorders  resulting  from  loss  of, 

vi.  5 
Hutchinson,  v.  602 
infection  of  jaw  through,  vi.  877 
non-erupted,  vi.  878 
Teething  paralysis,  iv.  807 
Teleangiectasis,  ii.  356 
of  eyelids,  v.  552 
of  face,  V.  470 
of  mouth,  vi.  248 
of  orbit,  V.  651 
Temperament,    influence   of,    upon 

surgical  conditions,  i.  781 
Temporal  fossa,  dermoid  cyst  of,  vi. 
865 
tumors  of,  vi.  865 
lobe,   lesions  of,   symptoms,   v. 
280 
Temporo-maxillary  articulation,  ex- 
cision of,  iv.  391 
tuberculous    disease    of,    iii. 
600 
Temporo-sphenoidal  lobe  of  brain, 

diagnosis  of  tumors  in,  v.  322 
Tendons    and    their    sheaths,    sur- 
gical diseases  and  wounds,  ii.  409 
Tendo-synovitis,  ii.  427 
Tendo-vaginitis,  ii.  427 
Tenonitis,  v.  648 
Teno-synovitis,  acute,  ii.  428 
Tenotomy,   for   infantile  paral5'sis, 
iv.  834 
Willett's  method,  iv.  835 
for  strabismus,  v.  640 
open  method,  ii.  416 
subcutaneous  method,  ii.  415 
Teratoid  tumors  or  cysts,  simple  or 
complex,  i.  366,  367,  368 
of  mouth,  vi.  263 
Teratomata,  bigerminal,  i.  366;  vii. 
16 
malignant,  i.  366,  368 
monogerminal,    endogenous    or 

autochthonous,  i.  366 
of  nasopharynx,  vi.  861 
of  ovary,  viii.  427 
of  pharynx,  v.  810 
of  testis,  vi.  697 

Warthin's  classification  of,  i.  367 
Terrell,  artificial  tongue  of,  vi.  30 
Testis,  aberrant,  vi.  660 


Testis,  anatomy  of,  vi.  627 
atrophy  of,  i.  181 
inflammation  of.     See  Orchitis 
in.juries  of,  vi.  665 
malformations  of,  vi.  658 
malposition  of,  vi.  659 
strangulation  of,  from  torsion  of 

cord,  vi.  667 
supernumerary,  vi.  663 
teratoma  of,  vi.  697 
tuberculosis  of,  vi.  672 
tumors  of,  vi.  696 
undescended,  vi.  659 
Tetania  thyreopriva,  vi.  391 
Tetanus,  i.  453;   iii.  26 
Tetany,  iii.  26 

post-operative,  vi.  391 
Thanatophidia,    or    death    snakes, 

iii.  7 
Thecitis,  ii.  427 

Thiersch's  method   of  drainage   in 
empyema,  viii.  49 
method  of  rhinoplasty,  iv.  685 
method  of  skin-grafting,  i.  258; 

iv.  620 
operation,   avulsion   of   trigem- 
inal nerve,  v.  384 
operation    for     epispadias,    vi. 
656 
Thigh,    amputation    of,  by    equal 
antero-posterior  flaps,  iv. 
349 
by  equal  lateral  flaps  (Ver- 

male),  iv.  349 
by  long  anterior  and  short 
posterior  flaps  (Farabeuf), 
iv.  349 
circular,  iv.  347 
immediately  above  the  knee- 
joint,  iv.  345 
Syme's   modification  of   the 
circular  method,  iv.  349 
hyperextension  of,   normal,  iv. 

952 
transverse  section  of,  in  the  mid- 
dle, iii.  246 
Third  intention,  repair  by,  i. 
Thomas,    T.    Turner,    on   pseu 

throsis,  iii.  212 
Thomas'  brace  for  knock-knee,  i' 
864,  865,  866 
collar  for  Pott's  disease,  iv.  974 
"heel,"  the,  described,  iii.  535 
splint  for  fractures  of  the  neck 

of  the  femur,  iii.  174 
wrench,  for  talipes,  iv.  907 
Thompson's  lithotrite,  viii.  337 
operation  for  restoration  of  alfp, 

iv.  695 
sound,  viii.  309 
Thoracic    aorta  and  branches,  an- 
eurysm of,  viii.  37 
cavity  and  its  contents,  wounds 

of,  viii.  16 
duct        obstruction,        causing 
pseudo-chylous    ascites,    i. 
237 
Thoracoplasty,  viii.  52 
Thoracotomy,  viii.  4"? 
Thorax,  inspection  of,  as  furnishing 
diagnostic  data,  i.  514 
surgery  of,  vi.  401 
Thrombectomy,  vii.  220 


Thrombo-phlebitis,  infective,  v.  732 

treated  by  ligature,  i.  441 
Thrombosis    (and    see   Thrombus), 
vii.  175 

and    embolism,    post-operative, 
iv.   160 
Thrombus,  arterial,  vii.  181 

autochthonous,  vii.  179 

ball,  vii.  179 

capillary,  vii.  182 

cardiac,  vii.  181 

changes  undergone  by,  vii.  180" 

combined,  vii.  179 

fibrinous,  vii.  179 

healing  of,  i.  105 

hyaline,  vii.  179 

leucocytic,  vii.  179 

localization  of,  vii.  181 

mixed,  vii.  179 

mural,  vii.  179 

obstructing,  vii.  179 

of  arterioles,  vii.  181 

parietal,  vii.  179 

primary,   vii.    179 

propagated,  vii.  179 

red,  vh.  179 

secondary,  vii.  179 

stages  of,  i.  288 

valvular,  vii.  179 

venous,  vii.  181 

white,  vii.  179 
Thrush  of  oesophagus,  vii.  411 
Thumb,  amputations  and  disarticu- 
lations of,  iv.  285 

dorsal  dislocation  of,  iv.  68,  69 

fractures  of,  iii.  153 

Nicoladoni's    operation    for    re- 
placing lost,  iv.  633 

simple  and  complicated  disloca- 
tions of,  treatment,  iv.  68,  71 
Thymic  asthma,  vi.  398,  399 
Thymus,  abscess  of,  vi.  398 

surgery  of  the,  vi.  399 

surgical  diseases  of,  vi.  353,  397 

wounds  of,  vi.  353 
Thyro-glossal   duct,   fistulit'   of,  vi. 
395 
persistent,  v.  869 
Tliyroid,    accessory,    vi.   353,   366, 
396 

actinomycLSis  of,  vi.  372 

adenoma  of,  vi.  368 

anatomy  of.  vi.  3.53 

benign  tumors  of  vi.  372 

carcinoma  of,  vi.  373 

diseases  of,  vi.  358 

supernumerary,  vi.  257 

surgical  diseases  of,  vi.  353,  358 

syphilis  of,  vi.  372 

tuberculosis  of,  vi.  371 

tumors  of,  benign,  vi.  372 
malignant,  vi.  372 

wounds  of,  vi.  353 
Tiiyroidectomy,    choice    of    anfes- 
thetic  for,  iv.  218 

partial,  vi.  383,  386,  400 
Thyroidism,  acute    post-operative, 

vi.  377,  389 
Thyroiditis,  vi.  365,  370 
Thyroptosis,  vi.  365 
Thyrotomy,  v.  873,  916 
Tibia,  dislocations  of,  iv.  85 

excisions  of,  iv.  455 
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Tibia,  fractures  of,  iii.  193 

osteoplastic    operations   on,   iv. 
457 

sarcoma  of,  iii.  463 
Tier  sutures,  i.  752 
Tillmann's   raetliod   of   bridging   a 

defect  in  tlie  scalp,  iv.  630 
Tilton,  Benjamin  T.,  on  Burns  and 
the  Effects  of  Electricity  and  of 

Lightning,  ii.  581 
Tobold's  laryngeal  lancet,  v.  877 
Toe,  Morton's,  iv.  886 
Toe-nail,  ingrowing,  vii.  43 
Toes,  amputations  of,  iv.  312-31C 

dislocations  of,  iv.  104 

fractures  of,  iii.  211 
Tongue  (and  see  Mouth) 

abnormal  mobility,  acquired,  vi. 
228 

abnormalities  of,  vi.  226 

abscess  of,  chronic,  vi.  244 

ab.sence  of,  vi.  226 

actinomycosis  of,  vi.  242 

adherent,  vi.  226 

anatomical    considerations,    vi. 
225 

animal  parasites  in,  vi.  243 

artificial,  vi.  29 
of  Martin,  vi.  29 
of  Terrell,  vi.  30 

atrophy  of,  vi.  297 

avulsion  of,  vi.  231 

Bart  left's  use  of,  in  repairing  the 
cheek,  iv.  639 

bifid,  vi.  228 

bites  of  serpents  on,  vi.  232 

burns  and  scalds  of,  vi.  232 

congenital  defects  of,  vi.  226 

echinococcus  cysts  of,  vi.  243 

enlargement  of,  vi.  248 

excision  of  (and  see  Tongue,  re- 
moval of),  vi.  279 

foreign  bodies  in,  vi.  232 

gangrene  of,  vi.  241 

geographical,  vi.  234 

hairy  black,  vi.  239 

herpes  of,  vi.  235 

hyperkeratosis  of,  vi.  239 

inflammation  of    (and  .see  Glos- 
sitis), vi.  233 

keloid  of,  vi.  257 

leprosy  of,  vi.  243 

mutilation  of,  vi.  229 

nsevi  of,  vi.  249 

psoriasis  of  (and  see  Leucoma), 
vi.  235 

ranula,  vi.  257 

removal  of,  vi.  280 

.scalds  of,  vi.  232 

split,  vi.  228 

stings  of  bees  and  wasps  on,  vi. 
232 

syphilis  of,  vi.  293 

trichina  spiralis  in,  vi.  243 

tuberculosis  of,  vi.  295 

tumors  of,,  vi.  251 

wounds  of,  vi.  229 
Tongue-swallowing,  vi.  228 
Tongue-tie,  vi.  226 
Tonsil,  carcinoma  of,  vi.  863 

ciiancre  of,  v.  843 

faucial,  hypertrophied,  v.  834 

fourth,  V.  841 


Tonsil,      inflammation     of.         See 
Amygdalitis 
lingual,  V.  841 
Luschka's,  v.  825 
pharyngeal,  v.  825 
third,  v.  825 
tumors  of,  vi.  862 
Tooth  cysts,  vi.  196 
Tophi  of  the  auricle,  v.  675 
Tornwaldt's  disease,  v.  855 
Torsion,  control  of  hemorrhage  by, 
vi.  244 
of  omentum,  vii.  748 
Torticollis,  iv.  767 
Touch,  sen.se  of,  in  relation  to  diag- 
nosis, i.  535 
Tourniquet,  India-rubber,  its  appli- 
cation, iv.  596 
Towels,  as  used  in  operations,  i.  720 
Toxic  ulceration  from  drugs,  1.  227 
Toxinsemia,  defined,  i.  426 
in  inflammation,  i.  96 
Trabeculsp,    their    development,    i. 

281 
Trachea,  cut-throat,  v.  866 
foreign  bodies  in,  v.  905 
fractures  of,  iii.  107 
gunshot  wounds  of,  v.  866 
malformations  of,  v.  898 
surgical  diseases  of,  v.  863 
tumors  in,  v.  899 
wounds  of,  V.  863,  899 
Trachelo-mastoid  muscle,  anatomy 

of,  iv.  787 
Trachelorrhaphy,  vi.  586 
Tracheocele,  v.  867 
Tracheoscopy,  v.  905 
Tracheotomy  and  allied  operations, 
V.  902 
by  local  anaesthesia,  iv.  244 
choice  of  anaesthetic  for,  iv.  218 
Trachoma,  v.  580 
Trained  nurse  and  her  duties,  i.  722 
Traiiung-school  for  nurses  inaugu-  j 
rated  in  Bellevue  Hospital,  i.  32  j 
Transduodenal       choledochotomy,  ' 

viii.  273 
Transfusion  of  blood,  direct,  Crile's 

method  of,  iv.  607-609 
Transillumination   of   the   antrum, 
vi.  207  I 

of  the  frontal  sinus,  vi.  208 
Translucency  as  an  aid  in  diagnosis,  i 
i.  515  i 

Transplantable  mouse  tumors,  their 

ciiaracteristics,  i.  394 
Transplantation  of  cornea,  v.  619 
Transudates,  i.  237,  574 
Trans versalis  muscle  of  abdomen, 

vii.  110 
Transverse  myelitis,  diagnosed  from 

infantile  paralysis,  iv.  824 
Transylvania    University,    medical 

department  of,  founded,  i.  25 
Trapezius  muscle,  anatomy  of,  iv. 

787 
Trauma.       See  Injury 
Trglat's  operation  for  restoration  of 

lower  lip,  iv.  658 
Trendelenburg    fixtures,    portable, 

iv.  146 
Trendelenburg's  operation  for  sad- 
dle-nose, iv.  712 


Trendelenburg's  position,  in  abdom- 
inal surgery,  vii.  120,  121 
Trephining,  v.  351 
Triangles  of  neck,  iv.  790 
Trichiasis,  v.  559 

Trichina  spiralis  in  tongue,  vi.  243 
Trigeminal  nerve,  extra-cranial  op- 
erations upon,  V.  384 
intracranial    operations    on, 
V.  393 
Trigonum  vesicae,  viii.  281 
"Trinity  of  Pott's  disease,"  iv.  951 
Tripier's  operation  with  section  of 

the  calcaneus,  iv.  326 
Trocar  puncture  of  urinary  bladder, 

viii.  322 
Trochanter         major,         fractures 
through,  iii.  165 
minor,  fractures  of,  iii.  165 
Trochanteric  bursa,  cold  abscess  of, 

iii.  628 
Trochlear  nerve,  surgery  of  the,  v. 

380 
Trochocephalism,  iii.  327 
Tropical  absce.ss  of  liver,  viii.  209 
Tropococain  as  a  local  anaesthetic, 

iv.  233 
Trunk,   congenital   dislocations  of, 
iv.  735 
plastic  surgery  of,  iv.  627 
Trusses,  vii.  599,  602 
Trypsin  treatment  for  carcinoma  of 

uterus,  viii.  661 
Tubby's  classification  of  congenital 

deformities,  iv.  733 
Tubercle,  iii.  571 
Tubercula  dolorosa,  i.  319,  328 
Tuberculin  as  a  diagnostic  test,  ii. 
86 
in  Pott's  disease,  iv.  959 
the   opsonic  index  and  its  sig- 
nificance, iii.  594 
Wright's  technique,  iii.  594 
Tuberculo-gangrenous  syphilide,  ii. 

245 
Tuberculosis  (and  see  Lupus) 

analogous  features  in  pulmonary 

and  joint  invasions,  ii.  76 
affecting  the  abdominal  organs, 

ii.  82 
as  a  cause  of  pathological  luxa- 
tion, its  treatment,  iv.  8 
as  an  indication  for  excision  of 
the  elbow-joint,   statistics  of 
Koenig  and  Kocher,  iv.  407 
conditions  atTecting  its  develop- 
ment, iii.  584,  585 
of  accessory  sinuses,  vi.  85 
of  antrum,  vi.  883 
of  bladder,  viii.  122 
of  bone,   644,  645 
of  brain,  v.  301 
of  cerebellum,  v.  301 
of  clavicle,  vi.  416 
of  conjunctiva,  v.  582 
of  cranium,  v.  44 
of  epididymis   vi.  672 
of  face,  V.  452 
of  Fallopian  tube,  viii.  420 
of  female  breast,  vi.  517 
of  genitals,  female,  vi.  565 
of  genitals,  male,  external,  vi. 
671 
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Tuberculosis   of    individual    bones 
and  joints,  iii.  599 
of  iris,  V.  613 
of  jaws,  vi.  881 
of  joints,  infrequeney  of  mixed 

infection,  ii.  78 
of  Ividney,  viii.  121 
of  knee,  iv.  437 
of  larynx,  v.  875 
of  liver,  viii.  223 
of  long  bones  of  the  extremities, 

iii.  724 
of  lymphatics  and  lymph  nodes, 

relative  frequency  of,  ii.  80 
of  metacarpo-phalangeal  and  of 
the  interphalangeal  joints,  iii. 
617 
of  ovary,  viii.  420 
of  pelvic  bones,  vii.  7 
of  penis,  vi.  671 
of  peritoneum,  vii.  533 
of  pharynx,  v.  847 
of  prostate,  viii.  347 
~  of  ribs,  vi.  410 
of  sacro-iliac  synchondrosis,  vii. 

8 
of  salivary  glands,  vi.  303 
of  scrotum,  vi.  671 
of  seminal  vesicles,  vi.  674 
of  sheaths  of  tendons,  ii.  85 
of  shoulder-joint,  iv.  395 
of  spleen,  viii.  68 
of  sternum,  vi.  410 
of  symphysis  pubis,  vii.  11 
of  testis,  vi.  672 
of  thyroid,  vi.  371 
of  tongue,  vi.  295 
of  urethra,  vi.  671 
of  urinary  bladder,  viii.  304 
of  vas  deferens,  vi.  674 
of  vermiform  appendix,  vii.  636 
pulmonary,  viii.  28 
Tuberculous    abscess,    iii.   580;    iv. 
978;  viii.  224 
artliritis,    tuberculin    treatment 

in,  iii.  592-599 
bone  disease,  ii.  84 

of  clavicle  and  scapula,  iii. 

109 
of  elbow-joint,  iii.  607-609 
of  hip-joint,  iii.  623-684 
of  knee-joint,  iii.  684-711 
of     metacarpals    and     pha- 
langes, iii.  616 
of  metatarsals,  iii.  723 
of  sacro-iliac  joint,  iii.  618- 

622 
of  shoulder-joint,  iii.  601-607 
of  skull,  iii.  599 
of  spinal  column,  ii.  S4.    iv. 

927 
of  sternum  and  ribs,  iii.  617, 

618 
of  symphysis  pubis,  iii.  622 
of  tarsal  bones,  iii.  720-722 
of  temporo-maxillary  joint, 

iii.  600 
of  wrist-joint,  iii.  613-616 
Tuberous    potassium-iodide    erup- 
tion, ii.  392 
Tubes,     Fallopian.     See  Fallopian 

tubes 
Tubo-ovarian  abscess,  viii.  409 


Tumors  (or  neoplasms),  defined,   i. 
291,  292,  370 
classification  of,  i.  294,  296 
Tunica  albuginea,  vi.  628 
vaginalis,  vi.  631 
vasculosa,  vi.  62S 
Turbinate,  inferior,  removal  of   an- 
terior part  of,  in    chronic 
ethmoidal  suppuration,  vi. 
103 
trimming  of,  in  chronic  eth- 
moidal   suppuration,     vi. 
101 
middle,  cystic,  vi.  98,  859 
Turner,   Charles   R.,  on  Prosthesis 
in  its  Relation  to  Surgery  of  the 
Face,    Mouth,   .laws,  and   Nasal 
and  Laryngeal  Cavities,  vi.  3-51 
Tuttle,  .James  P.,  and  Earle,  Sam- 
uel T.,  on  Surgical  Diseases  and 
Wounds  of  the  Anus  and  Rectum, 
vii.  761-948 
Tuttle's   hemorrhoidal    clamp,    vii. 
867 
forceps,  vii.  867 
method  of  appendicostomy,  vii. 

797 
method  of  closing  artificial  anus, 

vii.  942 
modification     of      Whitehead's 
operation     for     hemorrhoids, 
vii.  870 
operation  for  recto-urethral  fis- 
tula, vii.  831 
pneumatic  protoscope,  vii.  769 
Twins,  joined,  vii.  16 

the  Jones,  vii.  16,  17 
Twisting  the  foot,  for  flat  foot,  iv. 

885 
Two-glass  test,  for  gonorrhneal  ure- 
thritis, vi.  727 
Tyloma,  ii.  346 
Tylosis,  ii.  346 

Typhoid  appendicitis,  vii.  636 
fever,  diagno.sed  from  acute  ap- 
pendicitis, vii.  659 
spine,    diagnosed    from    Potl's 
disease,  iv.  955 
Typhus,  tra lunatic,  ii.  253 

Ulcer  (or  Ulcers),  i.  131,  132,  418 
acute,  ii.  175 
annular,  i.  142 
eczematous,  i.  230 
erethistic,  painful  or  irritable,  ii. 

183 
fissured,  ii.  174 
fistulous,  ii.  174 
fungating,  i.  132 
fungous  or  fungoid,  ii.  ISl 
gangrenous,       phagedenic,      or 

diphtheritic,  ii.  181 
gastric,  and  its  sequelse  (and  see 

Stomach,  ulcer  of),  vii.  337 
gouty,  i.  143,  230 
hemorrhagic,  i.  132;  ii.  183 
indolent,  i.  132,  142;  ii.  174 
inflammatory,  ii.  178 
intestinal,  vii.  713 
irritable  or  painful,  i.  143 
irritable,  of  anus,  vii.  801 
local  treatment  of,  ii.  188 
malignant,  i.  131,  132 


Ulcer,  oedematous,  i.  142 

of  auricle,  v.  670 

of  cornea,  v.  599 

of  face,  .Jacob's,  v.  489 
rodent,  v.  489 

of  stomach,  its  rupture  into  the 
lung,  ii.  276 

of  tongue,  tuberculous,  vi.  296 

of  urinary  bladder,  viii.  300 

peptic,  of  duodenum,  vii.  713 

perforating,  i.  142 

phagedenic,  i.  132 

pressure  (decubitus),  i.   133;  ii. 
179 

progressive,  ii.  174 

raw,  i.  142 

rodent,  ii.  377 

scirrhous,  1.  132 

scorbutic,  i.  230 

serpiginous,  i.  132,  142;   ii.  182 

simple,  ii.  177 

sloughing,!.  132;  ii.  181 

spreading,  i.  132 

syphilitic,  i.  131,  133,  143 

the  infective  class,  ii.  171 

the  non-infective  class,  ii.  168 

Thiersch's  method  of  skin-graft- 
ing in  treatment  of,  ii.  198 

traumatic,  i.  133 

tuberculous,  i.  144 

varicose,  i.  133,  144;  ii.  178 

weak,  torpid  or  anaemic,  ii.  181 
Ulcus     elevatum    hypertrophicum, 
i.  142;   h.  181 

rodens  of  vulva,  vi.  564 

serpens  of  SaemLsch,  v.  599 
Ulna  and  radius,  special  fractures 
of  the  ends  of,  iii.  138 

diastasis  of  the  head  of,  iv.  64 

isolated   dislocation   of,   at   the 
elbow,  iv.  58 
Umbilical  fungus,  vii.  89 

hernia,  vii.  594 
Umbilicus,  tumors  of,  vii.  89 
Umbrella  tampon,  iv.  .539 
Unconsciousness,  in  cerebral  com- 

pre.ssion,  v.  135 
Undescended  testis,  vi.  659 
Ununited  fracture  of  femur,  iii.  245 
of  head  of  radius,  iii.  241 
of  shaft  of  radius,  iii.  242 
Urachus,  cysts  of,  vii.  80 

endothelioma  of,  vii.  81 

patent,  vii.  81 
Uranoplasty,  v.  524 
Urates,  calculi  of,  viii.  112 
Ureter,  abnormalities  of,  viii.  85,  88 

anatomy  of,  vii'.  81 

double,  viii.  89 

implantation  of,  viii.  155 

inflammation  of,  viii.  144 

tumors  of,  viii.  144 

wounds  of,  viii.  78,  90,  141 
Ureteral  calculus,  viii.  142 
Ureterectomy,  viii.  155,  156 
Ureteritis,  viii.  144 
Uretero-Iithotomy,  viii.  155,  156 
Uretero-plasty,  viii.  155 
Uretero-ureteral  anastomosis,   viii. 

155 
Urethra,  absence  of,  vi.  646 

anatomy  of,  vi.  632 

caruncle  of,  vi.  571 
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Urethra,  closure  of,  vi.  646 
dilatation  of,  vi.  647 
double,  vi.  648 
false  passage  in,  vi.  806 
foreign  bodies  in,  vi.  663 
malformations  of,  vi.  646 
rupture  of,  vi.  666 
stricture  of,  vi.  773 
tuberculosis  of,  vi.  671 
tumors  of,  vi.  694 
Urethral  caruncle,  vi.  571 

secretions,   data  obtainable   by 
examining  them,  i.  566 
Urethritis,  vi.  669 

acute    posterior,    differentiated 

from  prostatitis,  viii.  342 
gonorrhoeal    (and    (see    Gonor- 
rhoeal  urethritis),  vi.  715 
female,  vi.  559 
Urethrometer,  vi.  785,  789 
Urethroscopy,  vi.  759 
Urethrotomes,  vi.  788 
Urethrotomy,  external,  vi.  801 

internal,  vi.  799 
Uric-acid  calculi,  viii.  112 
deposits  in  gout,  i.  200 
Urinary  bladder,  absence  of,   viii. 
282 
anatomy  of,  viii.  279 
aspiration  of,  viii.  321 
drainage  of,  viii.  325,  326 
exstrophy  of,  viii.  282 
hernia  of,  vui.  312 
injuries  of,  viii.  279,  286 
malformations  of,  viii.  279 
puncture  of,  by  trocar,  viii. 

322 
rupture  of,  viii.  287 
stone  in,  viii.  306 
tuberculosis  of,  viii.  304 
tumors  of,  viii.  309 
ulcer  of,  viii.  300 
Urination,    diagnostic   features    of 
modifications  in  the  manner 
and  frequency  of  the  act,  i. 
546 
force  of  the  stream,  its  varia- 
tions, i.  549 
Urine,  cryoscopy  of,  in  investigat- 
ing the  kidney,  i.  568;  viii.  85 
extravasation  of,  viii.  92 
incontinence  of,  i.  548;  viii.  316, 

319 
infiltration  of,  vi.  807,  808 
overflow  of,  i.  547;  viii.  316 
retention  of,  viii.  318 
Urines,  separation  of,  of  the  two 

kidneys,  viii.  83 
Urogenital  tract,  female,  develop- 
ment of,  viii.  445 
Uronephrosis,  viii.  100 
Utero-sacral  ligaments,  shortening 

of,  viii.  485 
Utero-suspension,  viii.  482 
Uterus,  absence  of,  viii.  446 
anteflexion  of,  viii.  455,  456 
anteposition  of,  viii.  455 
anteversion  of,  viii.  455,  456 
arcuatus,  viii.  446 
bicornis,  viii.  445,  450 
bilocularis,  viii.  445 
didelphys,  viii.  446 
displacements  of,  viii.  454 


Uterus,  double,  viii.  449 

embryogenesis  of,  viii.  444 

fffital,  viii.  452 

incudiformis,  viii.  445 

infantile,  viii.  452,  453 

inversion  of,  viii.  510 

lateral  flexions  of,  viii.  457 

lateral  versions  of,  viii.  457 

malformations  of,  viii.  444,  453 

pregnant,  retroversion    of,    viii. 
463 

prolapse  of,  vi.  611;  viii.  487 

pubescent,  viii.  452 

I'adical  operations  on,  results  of, 
viii.  683     . 

rectum     communicating     with, 
treatment  of,  vii.  784 

retrodisplacements  of,  viii.  458 

retroflexion  of,  viii.  458 

retroversion  of,  viii.  458 

rudimentary,  viii.  446 

septus,  viii.  449 

septus  duplex,  viii.  445 

subseptus,  viii.  445,  449 

surgery  of,  viii.  444 

t  umors  of,  viii.  663 

unicornis,  viu.  447 

vaginal  fixation  of,  viii.  485 
Utricle,    cystic    dilatation   of,   viii. 

367 
Uvea,  ectropion  of  the,  v.  614 
Uvula,  bifia,  v.  810 

elongated,  v.  817 

Vaccix.\tiox,  iv.  603 
Vagina,  absence  of,  vi.  577 
atresia  of,  acquired,  vi.  573 

congenital,  vi.  577 
double,  vi.  579 
drainage  of  pelvis  through,  vii. 

118 
plastic  operations  in,  vi.  579 
surgical  diseases  of,  vi.  559 
wounds  of,  vi.  559 
Vaginal  hysterectomy,  viii.  647 
puncture,  viii.  414 
secretions,  parasites  to  be  found 
therein,  i.  566 
Vaginapexy,  vi.  617 
Vaginitis,  gonorrhoeal,  vi.  560 
Vagus   centres,   effect    of   cerebral 
compression  on,  v.  132,  134 
nerve,  injury  to,  in  neck,  vi.  330 
Valves  of  Houston,  vii.  761 
Van    Hook's  operation    on  ureter, 

viii.  155 
Van  Leyden's  bird's-eye  inclusions, 

i.  388 
Van  Vert's  operation  for  restoring 

the  cheek,  iv.  647 
Varicocele,  vi.  678 

after  herniotomy,  vii.  592 
Varicose  veins,  vii.  308 
Varicosities  of  penis,  vi.  678 

of  scrotum,  vi.  678 
VarLx,  vii.  308 

aneurysmal,  vii.  289 
arterial,  vii.  258 
of  face,  arterial,  v.  473 
of  lingual  tonsil,  v.  842 
Vas  aberrans  of  Haller,  vi.  630, 
deferens,  vi.  630 

tuberculosis  of,  vi.  674 


Vaseline,  use  of,  in  plastic  opera- 
tions, iv.  625 
Vasomotor  nerves,  in  brain,  v.  121 
paralysis,    diagnostic    features, 
i.  544 
Veins,  anastomosing,  vii.  310. 
\'eins  in  neck,  injuries  of,  vi.  325 
air  embolism,  vi.  325 
hemorrhage,  vi.  325 
inflammation  of.     See  Phlebitis 
injuries  of,  vii.  322 
ligation  of,  iv.  528;  vii.  327 
of  brain,  v.  101 
of  Galen,  v.  102 
perforating,  vii.  310 
repair  of  injury  to,  i.  288 
temporary  ligation  of,  and  liga- 
tion of  veins  en  ma^se,  iv.  536 
varicose,  vii.  308 
wounds  of,  vii.  323 
Vela  and  obturators,  for  cleft  pal- 
ate, relative   advantages    of,   vi. 
18 
Veldt  sores,  i.  230 
Velum,    artificial,  for    cleft  palate, 

vi.  12 
Venesection,  iv.  605,  606 
Venom  apparatus  of  the  cobra,  iii.  8 
Venomous    marine      snakes,     viii. 

974 
Venous    obstruction,    sequence    of 
pathological  changes  from,  i.  235, 
532 
Ventral  fixation  of  uterus,  vi.  616 
by    means    of    utero-.sacral 
ligaments,  vi.  617 
hernia,  vii.  599 
Ventral  suspension  of  uterus,  viiL 

482 
Ventricular  puncture,   location,   v. 

365 
Ventrotomy,  vii.  106 
Vermiform  appendix.     See  Appen- 
dix, vermiform 
perforative  inflammation  of; 
report  by  R.  J.  Fitz,  i.  59 
Verneuil's  method  of  rhinoplasty, 
iv.  685 
operation  of  subastragaloid  am- 
putation, iv.  328 
Verruca,  ii.  361 

acuminata,  vi.  674 
necrogenica,  ii.  325 
of  rectum,  vii.  897 
Verruga  peruana,  ii.  344 
Vertebrae,  anatomy  of,  iv.  929,  931 
caseation  of,  in  Pott's  disei.se, 

iv.  932 
diastasis  of,  iv.  19 
dislocations  of  the,  iv.  18 
fracture  of  laminae  of,  vi.  429 
fractures  of  spinous  processes  of, 

vi.  429 
fractures  of  transverse  processes 

of,  vi.  429 
injuries  of,  partial,  vi.  429 

total,  vi.  429 
isolated  fracture  of,  vi.  435 
Vertebral  artery,  aneurysm  of,  vi. 
337 
ligation  of,  iv.  495,  496;  vi. 
337 
column,  anatomy  of,  iv.  927 
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Vesico- vaginal    fistula,    operations 

for.  vi.  620 
Vesiculitis,  vi   670 
Vincent's  angina,  v.  822 
"  Vincula   accessoria"    defined,    iv. 

280 
Viperidse.  or  true  vipers,  iii.  8 
Viperines,  usually  poisonous,  iii.  7 
Vision,  cortical  area  concerned  with, 

V.  272 
Vital  centres,  in  cerebral  operations, 

V.  .347 
Vitreous  body,  hemorrhage  in,  dur- 
ing cataract  operations,  v. 
6.34 
prolap.se  of,  during  cataract 
operations,  v.  634 
Volkmann  block,  how  used,  iv.  546 
Volkmann's   contracture,    iii.    148; 

vii.  37 
Voluntary-habit  torticollis,  iv.  783 
Volvulus,  vii.  728 
Vomiting,  as  a  .symptom  of  organic 

cerebral  lesion,  v.  275 
Von  .\mmon's  method  of  operation 

for  epicanthus,  v.  570 
Von  Bergmann,  views  of,  on  cere- 
bral compression,  v.  113 
Von    Bruns'  modification   of  Piro- 
goff's  amputation,  iv.  334 
operation  in  plastic  surgerj-,  iv. 

617 
operation     for     restoration     of 
lower  lip,  iv.  662 
Von    Dieffenbach's    operation    for 

epispadias,  vi.  655 
Von  Graefe's  method  of  rhinoplasty, 
iv.  683,  688 
operation  for  ectropion    iv.  670 
symptom,  v.  5.56 
Von    Hacker's    method    of    rliino- 

plasty,  iv.  692 
Von  Mangold's  operation  for  saddle 

nose,  iv.  708 
Von  Mosetig-Moorhof,  bone    plug, 

its  preparation  and  use,  i.  724 
Von    Recklinghausen's   disease,    v. 

16 
Von  Schulten's  eye-phenomenon,  in 
cerebral  compression,  v.  129 
work  of,  on  cerebral  compres- 
sion, V.  115 
Von  Siklossy's  operation  (blepharo- 

plasty),  iv.  675 
Vredena's   method   of  rhinoplasty, 

iv.  690 
Vulpius'   method  of  tendon  trans- 
plantation, h^  836,  837,  838,  839 
Vulva  (and  see   Genitals,  external, 
female) 
curcinoma  of,  vi.  569 
condylomata  acuminata  of,  vi. 

568 
cysts  of,  vi.  565,  566 
elephantiasis  of,  vi.  563 
fibroma  of,  vi.  570 
hiematoma  of,  vi.  572 
hypertrophic  ulceration  of,  vi. 

564 
kraurosis  of,  vi.  562 
lipoma  of,  vi.  571 
pruritus  of,  vi.  561 
sarcoma  of,  vi.  571 


Vulva,  ulcus  rodens  of,  vi.  564 
Vulvitis  pruriginosa,  vi.  561 

Waiver  of  privilege,  viii.  798 
Waldstein's  and  Werner  postulates 
concerning  cancer  statistics,  viii. 
679 
Walker's   combined   lithotrite   and 

cystoscope,  viii.  336 
Walking,  attitudes  in,  iv.  874 
Wallerian  degeneration,  i.  178 
"Wandering"  acetabulum,  iii.  308 

spleen,  viii.  61 
Wardrop's  method  of  ligating  for 

aneurysm,  vii.  280 
Ware's  .ethyl-chloride    inhaler,   iv. 

205 
Warfare,  surgery  of  (and  see  Mili- 
tary surgery  and  Naval  surgery), 
viii.  970 
Warren,  .John,  i.  10 
Warren,  John  C,  i.  19 
Warren,  .Jo.seph,  Gen.,  i.  10 
Warthin,  Aldred  Scott,  i.  71 
Warts, divided  into  tlie  true, and  the 
fiat  or  juvenile,  ii.  361 
of  auricle,  v.  675 
of  eyeUds,  v.  551 
significance  of  Perthes'  experi- 
ments  with  the  a'-ray  on,  i. 
402 
that   occur  under  hard,    horny 

epithelium,  ii.  363 
their  contagiousness,  ii.  362 
venereal,  vi.  674 
Water  canker  of  the  earlier  writers, 

ii.  301 
Water-snakes,  poisonous,  iii.  8 
Watkins'    operation   for   prolap.sed 

uterus,  vii.  502 
Watson's  drainage  tube,  viii.  326 
Watts'  operation  for  restoration  of 

lower  lip,  iv.  664 
Weak-foot,  iv.  872,  875 
Webbed  fingers,  iv.  634 
Weber's    method   of   restoring   the 
alie  nasi,  iv.  697 
operation  for  flap  formation,  in 
plastic  surgery,  iv.  618 
Webster's  operation  for  retroverted 

uterus,  viii.  480 
Wecker's  method  of  operation  for 

epicanthus,  v.  570 
Wehnelt's  electrolytic  interrupter, 

i.  603 
Weir's    modification    of    operation 
for  rectal  extirpation,  vii.  925 
operations   of   appendicostomy, 

vii.  797 
fishbone  catcher,  vii.  427 
Welch's   Bacillus   aerogenes  capsu- 

latus,  ii.  459 
Wells,  Horace,  i.  64 
Wen  (and  see  Goitre),  ii.  351;  v.  13; 

vi.  358 
Werder's  method  of  hysterectomy, 

by  cautery,  viii.  646 
Wertheim's     operation     for     pro- 
lapsed uterus,  viii.  502 
radical  operation  for  carcinoma 
of  uterus,  viii.  622 
Whitacre,  Horace  J.,  on  Excisions 
of  Bones  and  Joints,  iv.  367 


White  gangrene  from  a--rays,  ii.  169 
scar  tissue,  an  eligible  seat  for 

skin  grafts,  i.  270 
swelling  of   the   knee-joint,   iii. 
•689,  692 
White's   plate   for  fixation   of  un- 
united   fracture   after   resection, 
iii.  230 
Whitehead's  method  of  excision  of 
tongue,  vi.  280 
operation  for  hemorrhoids,  vii. 
868 
Whitlow,  i.  128;    ii.  157;    vii.  57 
Whitman   (Royal)   on    Deformities 
and    Disabilities    of    the    Lower 
Extremities,  iv.  848 
Whitman's  brace  for  weak-foot,  iv. 
883 
frame  for  Pott's  disease,  iv.  962 
method  for  overcoming  flexion 

deformity,  iv.  452 
method    of    treating    fractures 
of  the  neck  of  the  femur,  iii. 
175 
operation  for  talipes  calcaneus, 
iv.  924 
Wildermuth  auricle,  v.  661 
Willard,  De  Forest,  on  Surgical  Dis- 
eases and  Wounds  of  Nerves,  ii. 
463 
Willard's    method    of     gastro-duo- 

denostomy,  vii.  376 
Willett's  method  of  tendon-length- 
ening, iv.  835 
Winter's  postulates  concerning  can- 
cer statistics,  viii.  681 
Wire  cuirass  for  Pott's  disease,  iv. 

964 
Witness,  expert,  viii.  771,  773,  776, 
777 
matters  for,  viii.  775 
qualifications  of,  viii.  774 
ordinary,  viii.  771,  773 
surgeon  as  a,  viii.  770,  774 
Witzel's    method    of    gastrostomy, 

vii.  402 
WladimirofT-Mikulicz     osteoplastic 
resection   of  the   foot, 
iv.  334 
of  the  tarsus,  results,  iv. 
464 
Wolf's  law  of  the  transformation  of 

bone,  iii.  324 
Wolfe  graft,  v.  431 
Wolfe-Krause     method     of     skin- 
grafting,  iv.  622 
Wohf-Koenig    method    of    closing 

cranial  defects,  v.  367 
Women,   greater   power   of  endur- 
ance in,  1.  777 
Wood,  Alfred  C,  on  Gangrene  and 

Gangrenous  Diseases,  ii.  201 
Wood,  James  R.,  i.  31 
Wood  ticks,  or  ixodidse-,  ii.  395 
Wool-sorters'  disease,  iii.  32 
Wounds,  accidental,  arrest  of  hem- 
orrhage, ii.  616 
chemical  agents  used  to  se- 
cure asepsis,  ii.  622 
cleansing  of,  ii.  620 
closure  of,  ii.  621 
treatment  of.  ii.  616 
arrow,  ii.  635 
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Wounds,    aseptic   or   septic,    these 
terms  defined,  ii.  605 
aseptic,  surgical  principles  asso- 

ciated  with  them,  i.  751 
bayonet,  ii.  633 
blank  cartridge,  of  feet,  vii.  42 

of  hands,  vii.  42 
by  shell  fragments,  ii.  657 
by  solid  shot,  ii.  608,  656 
contused      and      lacerated,      i. 

756 
diphtheritis  of,  i.  135 
dissection  and  post-mortem,  ii. 

637 
from  explosions,  their  character- 
istics, ii.  647 
gunshot.     See  Gunshot  wounds 
in  naval  surgery,  viii.  972 
incised,  ii.  605 
infections  of,  i.  415,  418,  757 
inflicted    by    agricultural    im- 
plements, ii.  635 
by  the  bolo  and  other  knives 
of  the  East  Indian  Archi- 
pelago, ii.  630 
loss  or  impairment  of  function 

as  a  symptom,  ii.  608 
machete,  ii.  632 

made  by  cutting  and  piercing 
instruments,  classification  of, 
ii.  605 
multiple,  from  jacketed  bullets, 
u.  660 


Wright's  tuberculin  treatment,  iil. 

594 
Wrist,  congenital  dislocation  of,  iv. 
742 
crushes  of,  iii.  740-742 
disarticulations  at,  iv.  287 
dislocations  of,  iv.  64 
excision    of,    ii.    752;    iv.    419- 

426 
fractures  of  the  bones  of  the, 

hi.  148,  152 
incised  and  punctured    wounds 

of,  iii.  742 
infections  in,  vii.  66 
infantile  paralysis  of,  iv.  818 
laceration  of    ligaments  of,  iii. 

739 
Madelung's    deformity    of,    iv. 

742,  743 
sprains  of,  iii.  738 
tuberculous  disease  of,  iii.  613 
Wry-neck  (and  see  Torticollis),  iv. 
767 
diagnosed  from   Pott's  disease, 
iv.  956 
Wyeth's  method  of  haemostasis  as 
applied  to  amputation 
at  the  hip-joint,  iv.  352 
as  applied  to  an  amputa- 
tion  at    the   shotilder- 
joint,  iv.  302 
of  operating  upon  displaced 
intermaxillary  bone,  v.  521 


I  XaxthelasxMa      of      eyelids,     v. 
550 
Xanthin  calculi,  viii.  113 
Xanthoma,  ii.  353 
Xeroderma  pigmentosum,   ii.   374, 

384 
Xerophthalmia,  v.  583 
Xerosis  of  conjunctiva,  v.  583 
X-ray  (and  see  Radiograph,  Roent- 
gen rays) 
anatomy,    its    special    features. 

i.  642 
appearance    of    different    tj-pes 
of  ostemyeliti-s,  i.  650 
of  late   liereditary  and  ter- 
tiary    bone     syphihs,     i. 
665 
of  subperiosteal  bone  deposit 
compared    with    those    of 
osteomyelitis   a«d    perios- 
titis albumosa,  i.  667 
burns,  i.  638;  vu.  39 
harmful  effects  of,  i.  6.36 
tubes,  i.  608,  609 

Yovxg's  theory  of  congenital  de- 
formities, iv.  734 
of  congenital  dislocation,  iv. 
734 

ZtEGLER's  method  of  iridotomy,  v. 

622 
Zuckergussleber,  i.  140 
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